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Requiremenl Texl 

Welding: 
Weldl rocsdures welders and weld! o erators shall be uallfied In accordance with ASME AG-1. 

lnstaf/illlon of.HEPA FUters and Adsorbers: 
_ Installation personnel shall be ln'structed In the proper handling of the HEPA fillers and carbon cell adsorbers prior to the lnstallallon and clamping 

of the fillers, 

Components should no\ be removed from protective car1ons, crates, pallets, or skids until lmmedlalely before they are to be Installed, Each ilem 
should be checked for physlcal damage, or evidence of abuse. Replace or repair damaged Items before use. The position and allg~ment of 
foundallons, anchors, hangers, ducts, housings, dampers, fans, motors. and other componenls shall be checked and their locations shall be wtthin 
tolerance as shown on the drawings. Pleats o.t HEPA filters shall be vertical, gaskets·of HEPA fillers and adsorbers shall be securely affixed so that 
they are not displaced during Installation, Clamping devices shall be in place and completely tightened to produce lhe required gasket 
com resslon. 
After filte.rs and adsorbers· ~re unpacked and opened lo the atmosphere, extreme care is required to ensure that degradation does not occur either 
from exposure before loading or by system operation during testing, construction, repair, or plant modification. Refillers and HEPAs are particularly 
.vulnerable lo degradation due to construclion dust. If addllional welding Is required on the filler housing after HEPA fillers or adsorbent Is installed, 
the HEP/', fillers and adsorbent must be removed belore starti_ng this work. HEPA filters are very susceptible 10 pinholes from welding sparks. 
Carbon adsorbent is aged or poisoned by trace concentrations of vapors such as solvents, paint off-gassing, engine exhaust and welding fumes, or 
b mot lure · 

Acceptance testing shall be In acc:ordance with ASMI: AG-1, Section TA and operational testing shall be in accordance with ASME N510. It is 
recomme~ded that prefilters be installed before Ian is first turned on lo protect fillers and fans from construction debris, and lhe system fan(s) 
should be operat.ed for al least 25 hr before Installation of HEPA filters and adsorbers lo clean up the worst of construction dirt (artificial resistance 
may have to be added during lhls operation to prevent overloading of the fan motor). Prefilters may have to be replaced after this evolution, For 
personr:iel protection, personnel should not enter _housing until fan has operated for a sufficient period of time to remove air entrainable debris. After 
Installing the HEPA filters and adsorbers, the system heaters should be operated, where provided, to reduce, If necessary, the relative humidity of 
the air rlor to makin tests ori the adsorbers. · · 
Ail dampers. valves, and controls shall be exercised through their full operating range and shown lo be lri good operating condition before the start 
of testing, After completion of acceplance Jesting, the system shall be sealed and the fan controls locked out to protect the components during the 
remainder !Ion o · · 

General: 
The tests covered by t_hts· ~tandard are· of two types: 

a) acceptance tests which verify lhat the systems have been correctly installed and meets the requirements of the project specification. 
b) surveillance.tests which monitor the condition of the systems. 

This classification of tests as acceptance or surveillance, and the recommenQed minimum frequency of tests are shown In Table 1. 

Example ·ASME AG-1 Compliance Matrix 
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: . . 1 • 

1049 5.1 Purpi,:;e: 
A visual Inspection of the air treatment system, as specified by the test program, shall be made in conjuncUon wl It, each test series to Identify 

visual deficiencies in the_ system prior to commenc;Jng the tests. In addition, this Inspection may be used to verify ihat system design and 
1 construction are in accordance with ASME N509. 

1050 5,2 Summary of Method: 
Visual inspecllon shall be made under a combination of background light plus supplementary light that provides adequate llluminatlo~ of the 

surface lo be lnsoected. 
1051 5.3 Prerequisites: 

I· Con•tructlon modification and/or rebalrs shall be como/eled to the exlAnl or sunnor!IM ihe lest serie~. 
1052 5,4 Apparatus: 

Suoolementarv lioht as reo·uired lo orovlde adeauale illumination of the surface to be inscected. 
1053 5.5 Procedure: 

As a minimum, the lists of items In para. S.S,1 should be checked, When performi,d as part of the acceptance test, the visual lnspe~tlon should 
be started prior to filler media-Installation ·and complet~d a~er completion of media Installation. Those Items Indicated by an asterisk(') usually 
nee-d only be Inspected during acceptance testing and/or-after any system mo(!ificatlon or repair, Whenever "unacceptable" is used, it Is Intended 
to mean any dam~ge or condition that would .impair the ability of the Item to perform its function (reference ASME N509), 

::ar~t;;~iJ?~'.1tf~t-1W;1 \%'1/if,stf!iW!~?$J,. '.(;:0ll:f~f.ltSJ~~~1.'11$.0»:l!liJS'ei.:~tf:i~'N!f.f>i~~~Jl1ltJl})~efS-iT&IJf~~*~l&l',1w~..rF~\®: . }.. • ~ t, ,Ii,, . .':, .. , 1.,.,. .,i iii! ' 

1054 5,S,1.1 Housing and Ducts: 
(a) Adequate access to housing. 
(bl Adequate space for personnel and equipment for maintenance and testing.• 
(C) Coors or rigid construction to resist unacceptable fle~ure under operating conditions,• 
(d) Adequate seal between door and casing. 
(e) Gasket_jolnts are.d·ovetail type with a seating surface suitable for accommodating a knife edged sealing device. 
(f) Provjslon for opening doors from inside and putslde of housing.• 
(g) Adequate numb~r·and acceptable condition of operable latches oh access doors to achieve uniform seating, 
(h) Provision for locking doors,• 
(i) Adequate structurar rig\dlty of housing to resist unacceptable flexure during operating conditions,• 
Ul Access 10 upper tiers, (above the 7 ft level), provided with permanent ladders and platforms,' 
{k) At least 3 ft clearance between tianks of components for mainienance and testing,• 
(I\ Door nrovld~d on each side (unsrream and downstream of each MEPA filter and comaonent bankl' 

1055 5,5,1,1 · Housing and Ducts: 
(nil No back to back Installation of components.• 
(n) Sample ports located and labeled upstream and downstream of each HEPA filter and adsorber bank. 
(0) Challenge Injection ports located and labeled. 
(p) Sample and Injection ports equipped with leak•tight caps or plugged, 
{q) Housekeeping In-and around hpusing adequate fllrmainlenance, lesting, and operation. 
(r) Adequate guards provided on fans for pe1110nnel safety, 
(s) Condition of flexible connection between housing and fan located external to housing adequate to· prevent leakage or untreated air, 
(t) Fan-shaft seats Installed where required. 
(u) Airtight seals for conduits, electrical connections, plum bing, drains, or other conditions that could result I bypassing of the housing or any 

component therein. 
(v) No. sealant or caulking of any type on/In housings or component frames. Caulking on/In ducts may be perm_lssible depending on project 

specifications, 
lwl Loon seals have adeouate water level. 

1056. 5.5.1.2 Local Instrumentation: 
(a.) No unacceptable damage to instrumentation (e.g., gages, manometers, thermometers, etc,), 
lb) All connection• comolete. 

1057 5.5.1.3· Lighting, Housing: 
(a) Adequate lighting provided for visual inspection of housing and components. 
lb\ Flush mounted fixtures serviceable from outside lhe hous/no. • 

qate Printed: 21-0ec-04 Example ASME AG·1 Compliance Matrix Page 102or110 
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5.5,1,4 . Mounting Frames f0t Filters and Moisture Separators: 
(al Contfnuous seal weld between members of all rrames and between frame and housing.' 
(b) Adequate strvctural rigidity for supporting internal components during operating conditions without flexure.• . 
(c) N'o unac.ceptabte damage io the frames that may Interfere with proper seaUng of components. 
(d) Sample canisters Installed and unused connections capped or plugged leak-tighl. 
(e) No penetrations of the mounting frame except ror test canisters, 

No sealant or caulkin of an t e,: 
5.5, 1,5 Filler Clamping Devices: 

(al Sufficient num.ber or devices of adeq~ate size to assure specified gasket compression. 
(bl Individual Clamping offillers and. adsorbers." 
(c) All clamping hardw_are complete and In good condlilon. 
d Ade uate·clearances rovided between filter and adsorber units In same-bank to ti htened clam In devices." 

5.5. 1,6 Moisture Separators: 

5.5.1.7 

5.5,1.8 

5,5,1,9 

5.5,1,10 

(al No unacceptable damage to media, trame, or gaskets. 
(bl No dirt or debris loading which creates a higher than the specified pressure drop across the bank cl components at the design airflow rale. 
(c) Proper lnslallallon cl moisture separators. 

Air Heating Cans - Inside Housing: 
(a) No unacceptable damage lo colis which may affecl operabllily ol lhe healers. 
b No. unacce table dirt or debrts on or between coils. 

Pre-Filters: 
(a) No damage lo media, frame, or gaskets which may affeC\ operabilily of prefilters. 
(b) No dirt or debris loading which creates higher than the specified pressure drop across the mIer bank al lhe design now rate. 
c Pro er lnstalfatlon or refilters. ' · · · 

HEPA Fllters: 
(a) No unacceptabl8 damage lo filter media. 

· (b) Acceptable condition and seating of gaskets wilh at least 50~ compression, 
(c) • No diit or debris loading which creates higher than the specified pressure drop across lhe filter bank al the design now rate. 
(d) No sealanl or caulking.of any type, · 
e Fitters are ro ert Installed with /eats vertical. 

Ads0tbers: 
(a) No unacceptable damage to adsorbers or adsorbent beds .. 
(b) Acceptable condition and seating cl gaskets with at least 50% compression. 
(c) No through bolts on T.ype II adsort>ers or other structure that could cause bypass in an adsorber bank. 
d No sealant orcaulkl or a t e. 

S.S, 1. 11 Dampers - Housing and Associafed Bypass Oucr: 
(a) No unacceptable damage to or distortion of frame or blades. 
(b) No missing seats.or blade edging. 
(c) No unacceptable damage to shaft, pivot pins, operator linkages, operators, or packing. 
(9) Linkage.connecled and free from obstriiction. 
e No unacce table dama e to askets, 

5.6 Acceptance Cilteria: 
The acce tance criterta shall be in ace rdance with test ro·ect s eciflc lions. 

5.7 Report: 
The tesl procedure shall document the results of the lest and conform to the owne(s test program, Items Identified as ·unacceptable shoukl be 

f rthe . documented in.the comment section of he test re ort.to assist the owner in re aratlon cl corrective action. 
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lion 

R • Review 
A•Analysls 

T-Test 

-~ ~!nl:«~e:Htl>.t!lsllilS~El lkf.«~t>1S:JfR1il.Gi'i1\1~1fG~ "J~B t:: m&;i'iiE!Sll'f.Sl\.'$. ., '.,;si~,'.,~f!f~t~; 'ii¥ .}/1I@J,~ . , l ~-•\.is , ~~11l-ilf.i '.1!1i:1 ·: • ,Is,, 

Slrllctural Capablllry Tesr. , 
. Duels and housings ol once-through and recfn;ulatlon air treatment systems which could be subjected lo stNClurat capabtllty pressure due lo 
closure of.da_mperi; ·on suction or discharge ol fans shall be pressure tested and verified that there Is no unacceptable dislortlon or breach or 
lnte rl . 
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Duct and Housing l.eak Tests: 
Ducts and housin9s shall be pressurized to determine leak tl9htness. If the measured leaka9e Is In excess of the acceptance criteria, the leaks 

should be located by one of the methods listed in paras. 6.5.4 or 6.5.5. After teaks are repaired, Iha housing or duct shall be retested. 

Prerequisites: 
ConstNcUon, modifications, and repairs affecting tiw test boundary shall be complele and the Inlet and discharge openings of the duct or housing 

sealed before the le.st Is started. All electrical, pipln9, and lnstNment connecUons shall be complete and all permanent seals Installed before the 
test Is started.. · 
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.. .<· .. .,,. ~- :--~~; :~:·; ~~J ,;I' /.(i·6~~ 1·,,.r·~· S.TRU.CTU RAl.=CAPA°Bl UITf11EST."·~~~~~:: ... < r_/:·~·•>·~"'~ ~:':1.=:.~. ~-:{ :~(, .:t· :·F (, I 1 I~::<,!: .. ,'_.;*' t' .::~5~7~/:,.:+(:~: .... ~ -~ '~: .. ·1:r.h?J:.:.?:~ I y .,kl~W.ft[!i/~J;,:;{/"·:·, 1::·-:-\r :;:~zt;f:-'F;}1?f!l-1 J\1,("t.1. ~~$/1~~~tr..7\~!·:YrL:!:?~1h1<t 
1072 6.4.1.1 Teslfan with now control. 
1073 6.4.1.2 Covers to seal test boundaries. 
1074 6.4.1.3 Clock orUmer accurate to+/. 1.0 sec. 
1075 6.4.1.4 Pressure lndlcatlna device-accurate-to +/•0,1 lri. w.a . 

. !'r.{"~Yf,if:1-1::1~e.i~ 'fif,~:Sl~l2:l/;,?fl o:oerP.Afl"OlliliilJSlNG'!Gt:'AKf~te\il'iESf;~~W£%Wf~:W-"ITJ~11'.m'lrJf@:.'1%~~'lff6%.(i'.il'.f*.t~?1ifi~t'f¾,\t{i~j~r~~W:!11<\)~'rif1~ -~:W~-W'A,.,' ,,,.,,.,;, ,,;.~,%.t.•*"•i"'-iJ";"'~'"·"i(, .. 
-1076 6 4.2.1 Test fan with flow control. 

· 1077 6.4.2.2 Flowmeter ortatallzlna aas volume ·meter accura1e to+/. 5% al readina. 
1078 6.4.2.3 Temoerature lndicatlna-devlce accurate to+/. 5 decrees F. 
-1079 6.4.2.4 Pressure indicatlna delilce accurate. to+/. 0.1 In. w.a. 
1080 6.4.2.5 Covers .to seal.test boundaries. 
1081 ·6.4.2.6 Clock or timer accurate lo +/-1.0 sec. 
1082 6.4.3 Bubble Method: 

1083 6.4,4 

Bubble solution In a pl_astic squeeze-type laboratory wash bottle (a commercial test solution er a solution conslstlns of equal pans liquid 
deteraent a\s,,erln and waterl. 
Audible Leek Method: 

Suitable electronic sound detectlon e ul ment o tional . 

:i'!::n'?:i n·:'.'Y'f' ?i'i:SlSl-1'fo.:¼~ $TRUCT:UAAC'.;CAP.A'S1Ul;r,. 
1084 6,5.1,1 Connect the test fan with flow control to the housina and /or ductina. 
1085 6.5.1.2 · Install a oressure lndlcatlna device so that it will Indicate the oressure Inside the.duel and/or housino beino tested. 

. 1086 6.5.1.3 Seal lest boundaries and close access oceninas In the normal manner. 
1087 6.5.1.4 Start Iha fan and onerate until the st" •"'ural canabllitv nressure Is achieved. Maintain nressurR for the duration of the insn-1on. 
1088 6.5.1.5 · lnsnect'lhe cressure-boundarv for distortion or breach of inleorilv. 
1089 6.5.1.6 Release cressure and lnsliect for i>ermanent distortion. 

f.ftl'f.ni.\'1111ltJlfff ~!,~~'iltf 0.ru,~j(filOU:ibl'.1:s119Sfi!eA~~~),(,1!E®eSil:~{G'lll.NSlr~a'iflfRE'Ssuif.ief.Mef;t.t0.0, ~.,, _. · '"'-"'~" ,, , .. 
-1090 6.5,2.1 Connect the te5) fan with flow control to,the housing and /or duc~n9: Connect the _Rowmeter or totallzins 9as volume meter between the fan ,nd 

1091 6,5.2.2 

1092 6.5,2:3 

1093 6.5,2,4 

1094 6.5.2,.5 

1095 

· the'hOuslna ldawnstreain;ofthe throttllna valve if usedl. · 
Install temperature and pressure devices to ·lndicale representative temperatur~ and pressure. Inside the duct and/or housing being tested, 

Seal test boundaries and cio·se access openings In the normal manner. Do.not use temporary seala_nts, .duct tape, or slmllar temporary materials 
. exceot for seallnn and teinnoraru hlankoffs. · . . . 

·Start tile fan anil operate·until the maximum operating pressure is achieved, Maintain pressure constant with a flow control device until the 
temoerature remains constani within +/•0.S decrees F for a· minimum or 10 min. · 

Measure the now rate pf the alr'belns added to o'r removed from the ducVhouslng while maintaining the maximum operating pressure within+/~ 
0.1 In. w.9. The flow rate should be measured by one of the foHowlng methods. 

a) For a nowmeter; record now readinss once a minute for a 10 m1n·cont1nuous period and-avera9e the reaalnss lo calculate the measured 
. laaka9e flow rate, . . 

b) For a totallzin9 9as volume meter. measure the total volume of air for a 10 min continuous period and divide the measured volume by time (10 
min\ to calculate the measured leakaae nciw rate. · 

If the calculated leak rate exceeds the acceptance value, report to the owner and locate Ilia leaks In accordance with para. 6,5,4 an~ /or para, 
·, 6.5.5 .. Recair and retest as reaulred. . . 

it¥!1-?tt~iJ,>Jr;r,'r, t~1~6'l5~1, n'lll9''-'l\10:WI01fiSlrf~~~~-i:t:e'.!\'ilESltefl~.R'ES:s'!lfRWE'O-l~:iME\'tfl~D·:~:f 
1095· 6.5.3.1- Connect test fa·nwlth shutoff valve to duct/liousina. 

Date Printed: 21-0eo-04 Example ASME AG, 1 Compliance Matrix Page 104 or 110 
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6,5.3.4. 
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Requirement Text 

Install temperature and pressure devices to indicate representative temperatures and pressures Inside the duct and/or housing being tested. 

· Seal test boundaries and close access ocenincs In the normal manner. 
Start the Ian and operate until the maximum operating pressure Is achieved. Maintain pressure constant with a flow control device untll lhe 

temoerature remains constant within +/-0.5 deorees F for a minimum of 10 min. Close shutoff valve. 
Record initial time. ·cressure and temoerature. 
Record barometric oressure .. 
Record cressure readincs once a minute until oressure decavs to 75% of the test oressure or for a maximum of 15 min. 
Record final time ores•ure and temneratur~. 

. Calculation leakace from the eauatlon: ... 
If calculated leak rate exceeds the acceptance value, report to owner. Locale leaks in accordance with paras. 6,5.4 or 6.5.5. Repair and ratest 

as reaulred. 
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,:;f::~~t'.f1i1;\)!;:f,; 1:i,~Nlltst'.4!i.1ii! BU'BSIZE11!~K/;llG¢A'lr,(SN1ME'ltf'lSb~1iii;\~%@:'f.f?!%~1J,;ZJ'.t~1:ftfilt1~\'~~,~~i!~f.rt.i[~~~...i?.%,f,~w;;mfitf.~~,f-f4-%f~f ~'l';J:W'.(1'!f~'.W~1i1.~H@: r~WP.J'lr..~i!f.!9.~~1~til!h1:~~ 
1106 6.5.4, 1 Pressurize ihe test boundarv to a oressure adeauate to locate leaks Cnot to exceed structural caoabililv oressurel. 
1107 6.5.4.2 With lest boundarv under continuous aressure aoolv bubble solution lo areas to be tested. ldentirv otaces where bubbles are found. 
1108 6.5.4.3 · Afteneoalr of leaks retest' as reauired. 

"f!i\
1t,f~::~.}-'.f~t-::;;,:1q ~~'w.t't'G115!S~~ff~ ~Cl01B'UE·!!E>.\}{.~l;O'CfAtJGNtr.1ET:P.10DA~1~::;N,r1;~~~~l;~?J;j~°t}t,,f';ff~1~iXfi~i~{~~;ff1~:}~ir.w~$~~~-~r~:?i~l~J1J:H2.l~!,;{~f.,~y;d~~r1.?itWffJf~~\~~?,r:iWff~n?~tt-Y.~~~ ~:f.!i.~f~1}.~j~~~i:1~~~ UJ~ij1/4i1"r,}.1;.:t~~(,-%"91t:ii1m:r~~?.i 

1109 6.5.5.1 Pressurize l~e test boundarv to a cressure adeauate to delect leaks lnol le exceed structural caDabllitv <>ressure\. 
1110 6,5,5.2 .With tesl bound.ary under continuous pressure, located audible leaks (electronic sound-detecUon eQuipment optional). ldemlfy places where 

. leaks are found. . 
-1111 6.5.5.3 After"renair of leaks retest as renuired. 

tw.W~J~f~ftg~ ~f.~:ff.-f!.6~-a,~1: l~O.E9l?ANC~retaF.6tERl~1~l'l.:~~W4t~~f¾°~Jt:;i~i!f.f&.f'#t~ffl.''?4:1~tW.~~f~~:~\~%~ ... ~~,1~t>:.~~;:;_r"1~~-;,:.'.<-~l~~~1CQt. .. ,,:,~,fe.~~rl~}~~~:rrf:9~ !~~i-.::. J • ..-. ) ·: -: V&.~ ... _.y.-,,;),0:.1 :.r 

1112 6,6, 1 Structural Capability Test: 
Meets the reculrements of ASME N509 tesl ilrocram and orolect sceclficatlons 

1113 6.6:2 ·ouct and Housing ~eak Test: 
Meets the reouiremenls ol ASME N509 lest oroaram and orolecl soeclficatlons. 

1114 6.7 Report: 
The tesl orocedure shall include documentation of the results of the test and conform to the owne~s test oroaram. 

f.i1~~%t.t~i~1,1,§l \~°i;;¾,~ MGuiiitlNG\'F.MM~~liESSJ!lR~l!~gt!ifl!$mlf.~P.iiffmN~'Bi~~llt't~~ff,1~~,:"", •• ~.i,,,,~.~~'"" f,b~; . . :t~$'-l l"-m, ~ .... · 
1115 7.1 Purpose: 

·rhls 0ptio11111 test Is used lo verify the absence of leaks through seal welds of the HEPA filter and/or adsorber frames, and between the frames 
and houslna. · 

1116 7,2 . Summsry.ofMethod: 
Open'lngs of the.test boundary and ·mounting frame shall be sealed with blanK•off plates. The leak .t)ghtness of the mounting frames meets 

reoulrements ol oara. 6.6.2 when tested bv the oressure decav method loa or the t oressure .method Coara. 6.5.21. 
t' ... '{. ....... ~-

1117 7.3.1 Construction modifications· and reoairs of lhe test bouridarv shall be ·camoleted. 
1118 7.3.2 Mounlinci frame lilank-off elates Installed .. 
1119 '7,3.3 Test boundarv sealed and an doors and access oanels closed In the normal manner. 
1120 . 7.4 Appar11/us: 

The same as oara. 6.4 
1121 7.5 Procedure: 

The same as oaras. 6.5.2 or 6.5.3 
1122 7,6 Ac.epfance erneria: 

Meets the reoutremenls of ASME N509 the test croaram and nroiecl sceclficatlons. 
1123 7.7 Report: 

The test procedure shall Include documentation of lhe results of the test and conform·to the owner's test program or projecl specifications. 

!W-tl!\~1-liW(\'Yl:l1 t,1f:/.i1,~sr~~ ~(~ijl\'(!)WllW~R~!!:1iutl~NDWl$11lR!B'.IYlltf0'ij~;i;ESli'.'oSW'j,?r~f~~~:lWmt~~f~~\':'#~~J,..,ta!ti!,- , . .,,:~, ,., . ,,,.,,,., 
1124 8, 1 Purpws: 

. These tests shall be used: . 
a) to verify-that the design afrllow can be achieved with lhe fan as furnished, under actual field condillons1at maKimum and minimum filter 

pressure drop; . 
b\.lo verifv that airllcw distribution across each HEPA filter bank or adsorber bank Is uniform a·t the de•lnn now rates 
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Requirement 
Number 

1128 

' . 

Source Requirement Text 

8.3.2 

1132 · 8,5.1 Airflow Capacity Test: 
1) Start system fan and verify stable (no surging) fa_n operation for 15 min. 

1134 

2) Measure system airflow In accordance With para 2.2 or equivalent. 
3) (S/ean System Airflow: With new housing components Installed, or simulated, operate at the clean differential pressure and c~mpare 

measured flow rate (using methOds of para. 8.5, 1.2) with the value specified by the test program or project specifications. If the specified value 
cannot.be achieved, report to 01Yi1er •. · . . · 

4) M;ixlmum Housing Component Pressure Drop Airflow: After successful completion of para. 8.5;1.3, Increase housing component reslslance · 
(artificially by blanking off portions of the filler bank or by adjusting throttling dampers) until ll)e maximum housing compQrienl pressure drop for the 
system (as specified in the test progra.m or project specincatlons) is achieved, Measure ftow rate per para. 8,5.1.2, If the maximum ho.using 
component pressure drop alrflbw caMol be achieved, report lo owner, 

5 · u n s telTt c "clean" condl lo 
__ ,;~, r.: . , '1<:J 1S.1$1ie' SOirul!if;l!~Sn:t1iw,~I~1l tr,1'%;ffli~J.&{l{{!ii' ,~~,\t', oi!IIWJ.fi : ;..,, . ~~ffl~L ;i-l .. ·!': . 

8,5 .. 2, 1 Altflow Distribution through HEPA Filler Sanks; 
The mini.mum number of velocity miiasurements shall be one In the center of each filter. All measurements should be .made an equal distance 

way from the filters. Velocity measurements should be made downstream of the nn~rs to take advantage of the airl)ow dlslributlcn dampening 
effec s of the HEPA fillers, · 

8,5.U to Airflow Distribution through Adaorber Sanks: 
li.5.2.4 1) Type I - Follow same procedures $peciijed tcr HEPA filter banks In para, 8,5.2.1, 

.2) Type t1·Modular Trays - Same procedure specified in 8,5,2, 1 except that all velocity measurements shall be made in the plane of the 
face of the air.channels, ln·the ~enter pf'every open channel and an equal distance away from the adsorbers. 

3) Type Ill - Velocity measurements shall be made In the plane of the face of lhe air channels, These measurements shall be made In 
centers of equal area that cover the entire open face, not In excess of 12 in, between points on a channel, ard an equal distance away from 1he 

· adsorber, · 
(c) Calculate the average of the velocity readings (Section 3), 
(d) Note the highest and.lowest v_elocity readings and calculate the percentage they vary from the average found In para. 8,5.2,3, If 

acce tance criteria are exceeded notl owner. 
;{;'\t\J;;~tlf(lf\'i ~arsst.:A :«e~'E'R1~N-Gi:1t'Riti1E:8~'$.i. !l~1t:we,f2:~1;., v.»:~~ :;..~1~w.;m .. ;,~ .:~>'. .. : ... ,.· r. "<1,. ,ij , .. 

1135 8,6, 1 Airflow Capacity test: . 
Airflow s~li be within +/.10•~ of the value specified In the test program or project specifications. Maximum housing component pressure drop 

airflows shall.be +/, 1 o•~ of the value specified In the test program or project speclficalloris with the pressure drop greater. than or equal to 1he 
maximum housing component pressure drop, For systems with carbon adsorbers, the maximum velocity of air through the carbon beds shall be 
llrrii d to tliat·value s ecified in the laborato test Section 15 : 

1136 8.6.2 

Oa1e Printed: 21-Dec-04 

Airflow Distribution Test: . 
No velocliy readings shall exceed 420% of the calculated average. For systems with carbon adsorbers, maximum velocity of air through the 

ca on b s s all be limited to that v lue s ec fled In the labor to · test Section 15 ·. 
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Requirement 
Number 

1137 

Source 

8.7 

Requirement Text 

Repart: 
The test ~rocedure shall include documentation of the results of the test and conform to the owne~s test orooram. 

~lf,~f,i',~f:r/t¥/t.'l~ff.'i,,.QF,a,,w:~ ~R(AElttiJ:$~1lJJfJlloc1~t1f,llF.J»'l~Ml~1f£'S\'P.V~~~t"f~_,~,;.;,", fl/,"':' . , • · .. · ~"'''. 
1138 9. 1 Purpose: 

1139 9,2 

1140 9.3 

This test Is a prereq~isite for conducting the tests in Sections 10 and 11, In-place leak tests of HEPA filter and adsorber Qanks, respeclively. The 
purpo&e of the test Is to verify that the challen9e gas Is introduced so as to provide uniform mixing in the alrstream approaching the HEPA filter 
bank or adsortler stage to be tested. When acceptable uniformity Is achieved, an upstream sample taken In the same position that the uniformity 
data were obtained Is denned as an acceptable single point upstream sample. 

This test Is performed Ul)On comp!etion of initial system installation and a!Jer modification or major repair. It Is not required each lime an In-place 
leak tes1 of lhe filters or adsort>ers is performed. If the location of the Injection and/or upstream sample ports is changed, the air-aerosol mixing 
uniformitv shall be recer1Ified. . · · 
Summary of Method: 
· DOP aerosol ls introduced into the alrstream at a previously selected Injection point. Aerosol concentration readings shall be taken across a 
plane parallel to, and a short distance upstream ot, the HEPA filter.bani< or adsortier stage, The uniformity ot the reading establishes the 
acceptability of the Injection poit localton. DOP aerosol ls used to establish unlrorm challenge/air mixing upstream of both HEPA filter and 
adsorber banks. · 
Prerequisites: . 

The airflow capa~ily and distribution tests of Section 8 have been satisfactorily performed. If permanent manifolds are installed, lhe injection and 
samnle·manlfold nuallfi•ation testlnn has been comoleted in accordance with Aooendix D of ASME N509, 

VeriflcatronNallda 
lion 

R,Revlew 
A,Anal!fSls 

T, Test 

'· 

Design Do.cument 
Reference 

(Where Is this requirement 
lncorp9"!led.ln the dnlgn) 

¼,:!{f'!.;fi1t¥t~\f{{ ~~W,18,~ff.~i .,,~i~trSWl~~f1Jt,l.€.t~ft?.~~l~~r,J~Y!f~~1.~Jfg~M~ti~Jf.j*~f;J~~~~i1:~~£~~ .. , .. :. · .;f%i{ff!4'l?}J~tt~li~&.t~:T~~~~~W:1!}~1~ lf~,~rf.~~~, rr.-rt;i:dYiJ·u~~11t?.i~~#-~fi.R.t~ 
1141 9,4. 1 Aerosol aeneralo•. 
114' 9.4.2 Aemsoi detection instrument. . · . 

•);':J~;f~~:).'•,?_1 ;,,\;);1,1~~~:,Jf;;II ~~~¢!~~ 
1144 . 9.5.1 Connect an aerosol aenerator to the lnieclion oort. • . · 
1145 9.5.2 Start S""tem fan !or auxillarv fan\. establish airflow as soeeified bv the lesl nmnram and orolect soecifications, 
1146 9.5.3 Ccinh""I aerosol detection Instrument to an unstream samole cart, 

-1147 9·,5 4 Start DOP ln•ectlon, 
114S 9.5,5 Take a concentralion reading approximately 1 It upstream and at the center ot each filter. Allow adequate lime at each location lo ensu~ 

renresenla•ive readinas. 
1149 9,5,6 Calculate averane concentration /Section 3l. 

. 1150 9,5,7 . Calr.ul•te the nercem difference of each readina wilh resnect to the averaoe. 
1151 9'.5.8 If the maximum a·nd minlm·um readinos do not meet the accentance ciileria notlfv owner. 
11,52 9.6- Acceptance Criteria: 

No readl""S shall exceed +/-20'/o oflhe calculated averane readinn. 
1153 9.7 Report: 

The testorocedure shall Include documentation of the results of the test and confonn to the owna~s test oroaram. 
:1:;1tfi}J,i:,1n~~ \;1;,111,~;i .;;,,,:M ~.-.:.;~,~IL'J'.l'.Eltil!;«t.:1Kf@;e,11A'.tti.:;1r,1:s1tf;1:~i1~f%.;1,f-."TJ.t@lJ'I;i~+,W,t~~~¾ff*~V,Y.,~w,'W&~~~»,r.1l:;w.~lll1~. ..• . .,_, ;,~~iw.;li',:1 ,,~.. ,,. 

1154 10.1 ·Pvrpose: 

1155 10,2 
This test is used for both accentance and surveillance leak lestinc cf the Installed ·HEPA .filter bank, 

Summary of Me/hod_: 
. A DOP challenge Is injected into lhe airstream upslream of Iha HEPA filler bank, Concentrations Shall b!l determined upstream and downstream 

ot the filter bank, Percent penetration Is determined from the ratio of the downstream to upstream concentrations (S~lion 3). 

1156 1·0,3 Prerequisites: . 
The upstream sample and injecllon points to be used are these qualified per Section. Single point downstream sample points shall be 

;,;,.,. 

l¾~M!:t-'fl»@ji;{~ t?{.~\~f0\'41~.f~ ~;~~;.~a~~~kR"l~;~;~~=;~;~j~~r;~;~;{~~;~~~~~{~~~~~~~,;'?'>"' .. ~, .... :_.- , ·.,, . . ·~~'¥,i\'1,-1\':1\i' ~~ .. - .... • lg 
1157 10.4.1. Ol'lP aerosol !or suitable ~Itematel,. 
1158 10.4,2 OP aerosol aenerator. 
1159 10.4.3 AerO'sol detection Instrument. 

:;_<,,,~,,.1_1_s.? ,!Ii: ,10.~.~, -rsvstems·no~leoforoducino~~-ram. 
:w.~r.;@~1Ai!t.~.~•:tns.~~- llii i~iiil- ,;i,1r .. ,.. ( 

1161· 10,5;1 · Est bllsha1 owlh uh eHEPAfillerbanka theflowra1e·sneclfiedbvthetestnrooramororoiectsoecificatlons 
1162 10 5,2 • Measure and ·record the nressure dron across the bank usino svstem or temoorarv test Instrumentation. 1 

Dale Printed: 21-Dec-04 example ASME AG-1 Compliance Matrix 
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Requirement Source Number 

1163 10.5.3 
1164 10.5.4 

1165 10.5.5 
1166 10.5.6 
1167 10.5,7 
1168 10,5.8 

1169 . " 10.5.9 
1170 10.5.10 

1171 10.6 

1172 10.7 

1173" 11.1 

1174 11,2 

1175 11.3 

. , w:r·~:il'¥' . r ·~

Requirement Text 

Connect aerosol detection instrument saiTiole lines to the uostream and downstream samole oorts. 
~.heck the background particulate concentration upstream and downstream of lhe HEPA filler bank. The prelnjecllon background levels shall be 

stable 10 ensure proper Instrument response. The levels shall nol interfere wit lhe deleclo~s ability to deiecl penetreUon smaller than lhe maximum 
IMnelratinn allowed bv the test nmnram-or oroiect soeclficalions. 

Connect DOP aero""'r aeneralor lo lnleclion oort and ·start inlection. 
.Record uostream concentration readina. 
Record downstream concentration readlna. 
Repeal &teps'from paras. 10 •. 5.6 and 1Q.5.7 unlll'readings are repeatable within +/,5% of respeclive.previ9us readings. Use final set of readings 

to calculate ~erietralion .. 
Calculate nenetration tSectlon 31. If calculated oenelration exceeds the acceotance criteria notifv the owner. 
. When the housing conlalns· more than one bank of _1:fePA filters in series which are required·to be Jeak tested, repeat the procedure for each 

bank. 
· Acceptance Cri?eria: . 

Allowable oenetrallon shall be as stated in the test orooram or nroiect soecificalion~. 
Repo~: . . . . 

Ttie test procedure shall Include docum_eritaUon of the results of the tests and conform to the ownet's test program. or Project specification~ • 

. ~ ",,. i > .' .. *., 

Purpose: 
This test shli[I be useq for both acceptance and surveillance leak testing of the installed adsorber bank, If samples of adsorbent are lo be taken 

for laboratorv lestinn /Section 151 remove such samnles nrior to this test and restore bank to ocerali"" condition. 
'Summary of M11thod: 

A halide challenge gas Is Injected into lhe airstream upstream of the ad sorter bank, Concentrations shall be determined upsllllam and 
down.stream of the bank. Percent oenetratlon Is determined from the ratio of downstream lo uostream concentration rsectlon 31. 
Prere_qulsites: 

The upstream sample and injection points to be used shall be those qualified per Section 9. Downstream sample points shall be downstream of 

~:~S\ i1A.~;~1~.; ~ .. ~ 
·.1176 . 1 e a. 
1177· 11.4,2 Hallee cas aenerator. 
1178 11.4.3 Halide aas-deteclion instrument 
1179 11.4.4 System fan or auxUiary fan (for systems normally without fans) capable of producing the airflow-specified In lhe test program or project 

specifications. · 
NOTe,S: 

1) Sample line lengths should be minimized to reduce sample response time and ·of equal lengths to eliminate time delay errprs, 
2)°11 may be necessary to operate system for a period to purge all residual challenge gas from a prior lest to reduce background 

concentrations lo accenlable valaes. _. 

ver111c~t10111va11oa 
lion · 

R, Ruvluw 
A•Anatysls 

T, Test ,. 

\',l:•':'\\1:?'f\>.r!i?-\1{:.1.' g¥,'!~fl;5'&~ :r~Rl:fSl:DURE-l;'1~~i,~;~w.mr~~,~t~~*;!~;i!l',@jJJ.~~X/,l\.i!i';fif,i~\'&:1W.t,;~t<li*51~W~,\}1J11~!1imt~""~f•~"11!:t.1,w:JN?Zl-1fi'~tm,;~~.¢~{!i$):!)?"IJA1'J"#.'WA1f,i[~!(£«PJ. r.·w11',fil!l!ff,<l-~"W1 .. ;s, 
, 180 ·· 11.5.1 establish airflow throuoh the adsorber bank al lhe now rate snecined bu the lest nrocram or orolecl soeclficatlons. 
1181 11.5.2 Connect samale lines to the unslream and downslreani samole ~ .. s. . . . 
1182 11,5.3. Measure upstream and downstream backgrcun~ halide concenlrations. The concentrations shall not Interfere with the halide detection 

Instrument's caoabllitv to detect leaks smaller than the maximum leaK allowed bv the test oroaram or nrolect soecificatlon.~. 
1183 
1184 

1185 

1186 
1187 

1188 

1189. 

11.5.4 
11.5.5 

11.5,6 

11.5.7 
1-1.5,8 

11,6 

1,:1 

Date Pri'rlled; 21 •Dec-04 

Connect the aenerator to the lriieelio·n 0011. 

Start injection. After generator stabilization: maintain upstream challenge concentration +/•20% of average concentration during the lnJecllon 
"e"od . 
. Te~e upstream and downstream halide concentration.readings as rapidly as instrument response permits, Record the time and ~ncentratlon lor 

aacti reedlna. 
Calculate cenelialion. If calculated cenetrallon exceeds the accectance criteria notifv the owrier. 
When the housing contains more than one bank of adsorbers in series, repeal the procedure for each bank utlli~ng 11\e injeetion and sample ports 

n, Qllfied In Section 9, 
Acc11pte11ce Criteria:. . 

Allowable oerietratlon shall be as stated In the lest oroaram or oroiecl soeclfications. 
Report: 

The test procedure shall·lnclude documentation of the results of the tests and confomj to the owne~s iest program or Project speclficallons, 

Example ASME! AG·1 Compliance MalriK 
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Requirement 
· Number 

t· 

Source Requirement Text 

~- .~~·., ,·,. ; • .•. 
1190 12.1 Purpose: 

To measure lhe leakaoe throunh closed damners or valves intended to eliminate fiow throuoh a bvoass duct. 
1191 12.2 Summary of Method: · 

l:'cr lcw·Jeakag_e valves, a pressure decay ta~I Is usually the method cf choice. Fer hlg~a,r leakage devices (a few tenths of a pe~ent.of rated 
flow er greater) a DOP aerosol er hallde leak test may be more convenient. If a DOP aerosol or halide leak lest Is spaclfted, only one damper al a 

fh':',:tMi~Wr,1'/lf.i /1;);';-\\\fl!.ljW:~'%~- -~Rt:~•B£l~!tb:1he method shall be defined In-I roaram or nroie s . 

... ., .. 1\9; ., ... ,. "· ,. ·,2.3.;·•·• . •~ d~II have been oerformed orior to this tesl in accordance with Section 6 ofthls'Slahdard. 
1193 12,3,2 .For a COP aerosol le~k lest or a.hande leak Jest, Injection and iiample perts shall be located to ensure proper challenge lo the damper and 

reoresenlallve unstream and downstream samnles. . 
1}ttfi1t~i;wii%, i!.ii.!!~,w.ir~, 1a."A~i~llt\!l~W~:if.~11,11(~~'rfil1&'il~!ii'f~fJ1~Jt&ltifz~¾t,w~1?;;~:.,,~~l#"~~!!l.i!i!! ., ... , •.. •• .. ,, 

1194. · 12.4.·1 Fora COP aeroscl'leak test er a halide leak test the eauioment shall be that listed In Section 10 or 11 resnectivelv, 

~c.,:~;'.,~;;:r,:;,,:1,~i</'t<V~~~if{'::~imta- . . 
1196 12.5.1. For a DOP aerosol leak test or a halide leak lest the. onicedure shall·be that lisled in Section 1 O or 11 resoectivelv, 
11g7 12;5.2 For a orAssure decav leak test the nroeedure shall be that listed in Section 6. 
1198 · .12;5.3 If the calculated leakaae exceeds the accientance·cr1Jerla notifv owner. 
1199 12.6 Mceplance Criteria: 

1200 12.7 

Airflow leakage rates can.be calculated In percentage penetration by the following formula: % penetration= 100 x bypass leakage rate/measured 
airflow canacltv ftow rate. Allowable benetratlon shall be in accordance with the test oroaram or orolect soeclflcatlons 
Report: 

ri,e tesl procedure shall Include documentation cf the results cf the tests and conform to lhe owner's test program or Project specifications. 

1201 13,1 Pvrpose: 

1202 13.2 

. Systenis using HEPA filters and adsorber· bariks may contain bypass dampers, ducts, conduits, fioor drains, pipe penetrations, etc,. which could 
polentlally • . 
defeat Ilia' purpose cf hlgti efficiency nuclear air treatment components, Therefore, II is necessary to perform tesls which challenge all these 
pot,ntlal by~ass leakage paths, In.cases where performance of Sections 10, 1.1, and 1Z can be shown to have challenged all polenllal bypass 

I oaths then the reatiirements fer the svstem bvnass test - 00 be considered to have been satisfied. 
Summary of Method: 

Sel(lct injecUon and sample locations which encompass al possible bypass leakage paths lo the lreatrnenl system. Tesllng Is performed per 
Sections 10 er 11, · 

! verl11cat10111.-a1111a 
lion 

R•Revlew 
A-Analysis 

T-Test 
I• 

I 

I 
I 

Design Doeument 
Reference 

(Where 11 this requirement 
incorporated In the design) 

rJ:';t,1%'¾lf;.tl.t~. ~llAG1G~··I~1. fi!~Eilem11is1mesmll{,,11i11fll(l;~'W~m1~1£W#Y,J½ta;t.!'@11.w.!~~.m,.~1iil1ir~l.W~~~~ •... ~, . --: .,., , .,_; .. J,,~ .... ,.:., · . ',h.,~iMtt,~ ~,•~•,i .~. .• , ., :,,i • .. .. .•• ,/ , •. ,,.,;, .. , .... ,,';;'.1>,';11 
1203 13.3. 1 Sections 10 and 11 of this Standard shall have been comoleted crier le the oerformance of lhls test. 
l 204 13.3.2. f'or byl)ass' leakage paths, uniform upstream challenge agenl mixing is required to ensure adequate challenge during the lest. If challenge cannot 

be verified durinci the svstem test a senarale tesi should be sneclfied cer Section 12. 
1205 13.4 Appatatvs: . . 

The DOP or halide leak test eouioment shall be lhat listed in Sections 10or11 rescecllvelv. 
t\'J..11:'f:!l;r~W-J\i>-1'1~1 ;)P.j,~1G'f$'t~.~ ~KO~Eti.l:IRE\\1'R.J;i~ti!j,~:i\i%iir~~tmw.i~t?;}iJ!:lt~(ifi3/.i%'li'Wi.\?,fyf(t!2>Jlz~~~-ii>;,.~;,,.,.;;,t:-m~~;~,')f;~/4)~~'&l'!iJ~«.~~'?!t..i;,;~f,?,\~fa,:) 'P;s.h•~~~~'!.i~I: · 

1206 13.5.1 Establish airflow lhrouah the svstam as soeclfied bv Jhe test'oroaram or oroiect soecificatlons. 
12n7 13.5.2 Connect samnle lines from the detectorfsl to uostream and downstream samnle oorts. 
1208 13.5,3 Check the background concentration levels. The levels shall not inlerfera with the delectofs capablllty'to delect 1.eaks smaller than the maximum 

1209 
1210 
1211 
1212 . 

1213 

13.5.4 
13,5.5 
13.5.6 
13.6 

13.7 

Date P~ntad: Zl•Dec-04 

leak allowed bv·the test crooram or Drdlecl soecific'ations, 
.Connect the chalfenne nenerator lo the lniectlori nort. Start lniectlon. 
Record uostream and downstream readln<1s ner sections 10 and 11 deoendino-on tvn.e·ot challenae used. 
Calculate oenel113lion /section 31. If calculated oenelralion exceeds the accentance criteria nolifv the owner. 

Acceptance Cr,)eria: 
Allowable cenetration shall be as Slated In the test oroaram or oroiect soeclficaticns. 

Report· 
. The test procedi:ire stiall Include documentallon of the results of Iha. tests and conform lo lhe owner's test program or project specifications, 

exam~le ASME AG·1 Compllan_ce MatMx 

:i . 
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Requ!rement 
Number 

1214 

1215 

Source 

·14,1,1 

14,2 

Requirement Text 

Purp(J{;e: 
This lest is used tc verifv that the nuclear air trealment svstem air heater cerfcrmance meets the test nmnram or orolect sceclHcaUons. 

Sumrriary·ot Method: 
Power-on electrical and mechanical tests shall be netformed to verlfv correct one ration and condition or the air heater. 

1216 14,3, 1 Visual inscectlon of the heater is comcleted loara, 5.5. 1.,71, 
1217 14.3.2 Electrical control and· feed cower Is available and all saretv lnlerlocks have been checked. 

Venficatlon/Vallda 
· Uon 

R • Review 
A• Analysis 

T•Test 
I••••••••••• 

Da1lgn Document 
· Reference 

(Where la this r11qulrement 
Incorporated In the de&lgn) 

1!-}:/:i~:1.i:,:1?~)}~?'. ~~BJl1114"1titft: ~i:?P,~~t.USWk~.f}~!i~-M1)?~~i~tr.~Wftt;fl.f.~1}1~~JA~a~u~~~~~;:~ttff#.~$.~$.~/'181f.i{r~~~~tf~~,;t~f§.!f~l?iff*tlMfh~~~~~J#(~~ii ~%$i~{~~: rt~"-~ ,, ~ ~;,;i.«-.'·"~®.'&~'?,ij~~~~~~/ .-·· 
1.218 14.4.f . Clarno-on ammeter and 110ltme1er accu·rate to +/-5% of readino. 
1219 14,4,'2, Temoerature indlc·atina device accurate to +/-1,0 decrees F. 

)·'.:~:-::::::l:·t:;'.::::-:; :~~ir:B~i!S"~·~;:~ .~R0.C'EDORE?t~~*t;i~~i.~~~&,.~t-f.~}J~~W.~i?.~~~~71}:~~l.~%11~~;a;.tlf~t~$!f~~i};{fi*[~l{~fi~f~~td~t1'~~~1{i~~f§~~f.!.$'£.~~W:~~:ifl~~~~fft~ff.~~;:tJ~tWKt~-~r,~ fli~~tl:r.~$r,~r~~~~ )11'1i~~~~if~•,nri~~Wmrt@~~r.-¥~~~ 
1 220 1 4,5.1 · Power•On E:/ectr.ic;a/ Tests: 

i221 14,5,2 

· 1222· 14,5,3 
'1223 14,6 

1224 14,7 

i¥J'l\~~i\'~: <'r ~ ... ~, . .,,,. ,. 

1225 15.1 

1226 15.2 

1227 15.3 

1228 15,4 

1229 15.5.1 
1230 15,5.2 
1231 15,6 

1232 15,7 

Date Printed; 21•Dec-04• 

With newer on and svstem oneraijnn at rated airflow measure the voltane and current of all MWer circuits. 
Power-On Mechanicaf Tests: · 

With heater energized and system operating at ra.ted airjlow, measure the temperature of the e~tering and leaving air, A sufflclant number or 
measurements shall be tAken to· determine averaoe enterlno and leavln<> temneratures, 

If measured i,aiues do not meet accentance criteria notilv the owner. 
Acceptance Criteria: · · . 

Ooeratlno currents voltaoes and chance In temoerature shall be within lhe limits of test oroaram or orolect soeclflcatlons. 
Report: 

The lest.proce,dure Shall include documentati~n of the results of the tests and ~nrom, to the owne~s test program or PrcJect apec!Pcatlons, 

>. ,, 

Purpose: 
These tests shall be nerformed to verifv the accentabllltv of the adsorbent in the adsorber bank nn oeriodlcallv withdrawn samoles. 

Summary of Method: 
Adsorbent samcles shall h,, tested In the laboratorv to determine the overall efficiencv of the entire bank for the retention of radlolodlne 

Prerequisites: 
'Refer to Table 1 Note 131 (Exhibit GI 

Apparatus: 
The· laborato,v aocaratus ormance of th Is that sneciRed in ASTM O 3803. 

·Test adso,bent samnles In accordance with ASTM O 3803, 
If results do riot meet.accentance criteria notlfv the owner. 

Acceptance Criteria: 
Adsorbent test criteria shall be as stated In the test orooram or oroiect sceclffcatlons. · 

Report: 
The test prqcedure shall include documentation of the results of the tests and confom, to the owner's test program or Project specifications, 

Example ASME AG-1 Compliance Matrix Page 110 of110 
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Exhibit A-

,~~TD • UnE AG.;.l-EN'L l"l"J7 a 07S'lb7D D!.D33lll· '18T • 

~raYc ~A-3100- DlvtSION ll·- SECl"ION DA 

TABlEDA..)100 
AllO\YABLE MAllRIAlS 

,\SME AG-1·19'7 ·.:... - . 

:·Pipe 

-'.5,'l-10& 
,",511-1-34 
:·_SA-IJS. 
-~•ss. 
,.$M12 
s.-\-33S 
:iA•SJO 

:Tai.mg 

-~:?U·. 

ASME. fttlOIIJ Mmrlal Spedf!Golicms 

Sc-;imtas·~,; SC.,:I Pipe fo.-H"igh.l~pe,~tiitG ~Ice 
£1«11ic-Fusl011 IA,c)-\'fekled Sled l'late.P.ipe 
~,~-l!c$IJ1-Wcliled ~· Pip.: . 
~c-F~ion-Vt(eJ~ Sl~I P•P!1 fi,i;High.r>n.,sure Strvicc 
$o,>rnl.l,n ~nd Weldeif-"islenl1fc: S!alnless Sieel·PI~ · 
S.r.aml~ Farilic Alloy. S11.'d ·f'.ipe 1o;·,-rig"h;-Ten1pen1...e xmce 
Geftll'.)) Requlr,m,w, for SpedaHzed Carbon and /\ltOJI s....i Pipl! 

':tbtc,. 
-SA-24D 
-~-285 

Clirain!unl Bltd.C!IICinlum.Nidd StainlessSteei 1'1311!, Slu!CI, and Slrip for fll!i:<>n-W,.\dnl Unlltod r.w ... 110 V~ids 

·sil-sis 
::~~:SI_~ 

;F~JgfngJ 

'5/1-JOS 
SA-181 

. 5A,IB2 

Plate$ fut~;., Ytii!clt . · 
tirbon. ~ifef Plaws fol ~,e Vessel$ for lnlfflnedfile and Nigh,r Troiperal\Jrc, Service 
C~n ~c'el r-ta:cs ro, "Prffivio Vv~ loi Modtrale oi-d lows lr.mp.-~1utc Se,,,ke 

f<,,gcd or Rolled SIE<:I Pipe f_L;nil'1, fctg<d.Finrni:i, and v~l,-es ~nd Paru fa- ffj!JII-T•m~ra1uro, Ser.ice 
~eel 01 Rdled ~I.Pipe F~ng.ef, fc,gcd f"lllinl','<, .,.,I Valve> ,md l'aris (;,, Ce,\i:,Ql St.vi<e 
f()lged 01 Rolled Alloy-Sreel Pl~ flang~. forged Fini~ ;u,,J Val,•es and Par1& lor Higl,-Te,-,,1""•111~ Scrvia, 

.'Bolts, tru!s, and-Studs 

:_-"$.A.'m 
.-:SM94 
·-sA.307 
:-~/\:l5-I 

._tulings 

:sA-216 
·:Si\.-:n, 
·S,\c3SI 

__ 5,\,.]f> 
""'So\-28) 

Allo-1 St~..,1 Ool1i/lg M31eriol, C~r !-ligh:r~ptt'"- $<:rvi<.e 
c~,bon anit /llloy-Sltti Nulsfor Bok, l'cir Hii;h-fn,$Sure anti li,gh-Tcmpo,.1,Jre Sm,i<o 
low-ca~"' $1eel fxt~ny "at1d lnterrullr Threaded St>odarcf Fasten<>B 
.Qut<Jdicd and T.,.,,ptrtd J\IL-.y $1ocl lloh, ;ruf 5Mk wilh s.,;ul,Ji, Nu1, 

C>lbDn ~ Cistn,gs Sl!~ribli! ~-r~sl~ Welding f;,r tftgh•Tffl!perAlllfl' S<r.·ice 
Ali")" S\tcll Ca~ Cor P~n:, ,C~ini'!& ~~-Suil>blc lot Hith-lempc,:.r111e ~lee 
FerlUc and l11mealtkS1cel C>Slln_gs for Hlf.h-Temperature Se<vice 

Slluclut?IS!eel 
low and ln1-0rmroi;,1e Te,...1c, St,•~tdi Carbon Sh,.,t Pl.,... of Sltutiur•I Qu•~•r 

ASMI Non~ f!lllll'liol Sp~ifi"'1ion1 

J\li1111illlln'I Alloy :$11£ei and Pble 

138 

Printed On: -21-Dec,.:0.4 · 
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Exhibit A 

'hble llA-31Dt 

.· Dc:slpalJool 

-$8•211 
~ZI 

A~36 
-~108 
A,17!, 
A-24! 
A-l>f> 
'A,:zu 
i\,$75 
~57-1, 

JA8U DA,310D (CONJ'D) 
AllOWABlE M4nRI.US 

Alllmhlum Allor Bm. Ra!~ .arid Wire 
Aluminum Allot [,.,.vdcd IJar,, i;od,. o,,d Sh1p('t 

Siniaunr Sitt! 
Sled B.111,, Diboll. Cold finlsbc,d, SQ.'ld>rd ~litr 
Slainl.SS ind HuJ-R .. it1iflg Ch,cmn,m..'11\del Sreel Pb"', Slil!:C!t, and Sltip 
H!gl,-~ tow Allor Stmtt11r1I Stt..i 
Su~ .uwl Hut-RHillinJ 5kt Bars >nd :llup,$ 
low and ~IC Tmile S!rt,,g1h u,boq Stttl l'l:,tes Ii,, ~d1illing ~ Cml,'QI ~iQn 
Slccil 011>, Cuabon. Mcrch.>111 Q-J1li1r 'M'. ~ 
Sl~I B•rt. Caibo<!, Hol•Wroutc. Spcci•I Quallly 

Zlni: [Hol.C~lv;m~tdl Coo1io£l oa l"rodudi F>brk..,c-tl from knRed. Presu-d • .rd Fo,gcd Slcc,[ ·~pos, Plates, Oa,s. and 
"Slrlp 

--A-167 
·;..no. 

",\.-)M, 

'.~-ir. 
:_,\-480 
·;,\•484 
"A-!l:!5 
~-526 
,.,_.527 

,A-S70· 
A-5112 

:.,.;60& 
./1~7 
-;A.(,~1 

l"uW..g 

Stainl=·and lio.11.t!tv.lli~& Chromli,DI-Nidel Sl<EI Plate,. Shed. :,nd S11ip 
l-l~,u-Rc..11!ftg Chtcmium •M Clm:>mfum-N:CRI Stau,I.,,. Steel Plait', Sl,,:-cr. anJ St,;p t.,, ftJJiar'tW~ldl.d Vnlitcd 

P~>jiUJe v~~ 
Cold-Rolled C•ibon Sltd Shl"'d. Cornl!l<fc;•l Qwlily 
~~ Shoet, zjnc-COillcd IG>l-,~nill.'Cll by tho: Hc.c-Dip i'tocHS,- SUutlu,~l 1Phylk31) Qu>ll,y 
~ • ., ll<."JUircmc'11> '"' fl:11-Roll"" ~•irile>• a11d H;:,01-P.ai~illg Steel Pbtr, $1,ffi, -~,d Sslp 
Q,i,,,,ql Rcqul1tmcoo '"' Stain_r.. • .t-nd H1>ot•RttBUR$ WrouglK S<N!I Pfodiicts 1£lu:cpt Wi<ei 
Clm,ral R"'1'1i•t<11(,r.-!> '"' Sli:cl Sh<,.-!, r.,c. Co••~ by Hol-Oip 1•,occss 
S11!el Sl>ett. Zinc Cm1t<l by H«-Oip r,ocrn. Convhc<d•I Qualky 
Slee!~ Zinc C.»1edby ~-Dip l'l~. lock fo,m;,,6 Quiliry 
HO! ~ll<d C.vbott S,ei.~ Shtcr an.i Suip. Slructur•I Qu•lll)I 
f rtt t.~thlnlri,; Slain I,:» •nd lio:•••Rc,l,1,ng $1,..t 8~••. Ho)l.r1t,llc;d "' Cor.!,finl;.h,:4 
.$:~ She,ot and Strip. Hol• >r>cl Culd-R<>lled. Hi&'• Sltength, Low-Alloy will, lmPfO'·od Com:ohln Rcsi>lance 
Sled ShNI and,S1rlp, H<>f. :>nd c..td-lloll~. 1-llglt S:ren~d•, Luw-Alloy C<>lvrnbiurn •n,V.,,- V~"'1diom . 
S:e-,1, Co!cl-R()lled St«tf, urban. Str1,ctu1al 

• 8-68 SeaMl<!<I Mnt•W Soft Cop~ Tubmg 
;. e:75 !>ea'lllcss CopptT 
. B-43 ~mlt;~ Copp,, T~ 

139 

Printed On: 21-Dec-04 
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ExhibitB 

-:~TD.ASHE AG•l-tt4GL J.'1'17 1111 D7.5'1b70 DbD31.3J. i!DJ. • 

· p,rt,o• site! Pb1n illld ShctlS 

Am 
";ii 28' 

"J66-
A-414 
'.11560 

.:A.569 

'AS7(1 
A6tl 
:1,.<,zo 
,:\621 
A6U 

. ~.65, 

. ;,,·234 

·$1#JQ!m Steel l'loito am! Sheela 

/\ 167 
.,. 240: 

A.4%, 

AS~ 

11.526 

A.521 

ASl8 

A59l 

· Af>42 

Printed On: 21-Dec-04 

DMSION fl - SFCl'ION fG 

TABU fG.3100 
AUOWABlE MAlUIAlS 

La.v ~nd lnlemiealille Tcr><i!o Slre,,glh Clibon Steel Pliiis, ~ffcadon for, 
Pressllll! v-, ll~res. ~rl>M Sli!el L~ ~ ln~ .. ie S!J'en&lh, Spcof<Cislfal for, 
~ ,;a.bon, Cold Jwllt>d Sheet. Cmnmm:ial Quilily, Spcj:ilk.1tion for. . 
ear&on Sled Shed rcr Pre,.,we veiws, Sfe<ir,c.>tlon fot, 

_ c;~,ij ~u!ffl,ten11' !ur Sett'- Cabon md"ftlgb Strenl¢i Lmv-Alloy Hoe-Rolled Sheet, 
and Co!d,RoUfd Shffl. Sp~lflca~cinlot, . · . 

$~, Olsim I0.15 t.Wmum t'eroml}, H<lt'Rolkd Sheet and Slrip, Commerd•I Quanty! 
Sp,cilir:atloti ror, . · 

JfOI-Rollcd C.1111\>n St,.,el Sheo!-Md Snip, SUuaunl Q!lalhy, Speci/io1icn re,, 
Steel, c.o(li-Rolfed Sheet. Ca1bcin. ~IIIJCli!rll Q.""lify• SpedfiQ!IM for, . . 
Sr(d, $htct Qrblul Ol~wiiig Qaat,ty. Sproa! Kilh:d, Cold-Roll"', Spocllic~lion for, 
Sr.el Slieet Ml!I surp. Cadion, tioLRolkil. Drewing qu~lity, :Speclftcallcn r01, 
-~ Sl1ett ancJ Slrip. Heavy 11,ic"6!,~s Cci11, C..bon,. t101-1w'lt4 Spt,;if1<.-ikm far 
Steel, C";irbon (D;l6 Mallim11111 io 0.2S Maximum Percentl, liot-ltolled Shoot and Sliip, 

Commerdll Qualliy, Specifleat',an fot • 
. s-••~.s~ro. . 

$1ainlc1S ;o,I Heat-RcsiRing Chromium Sn:cf Plata. Shoe!, ,nd Strip, Spccilic~rion for, 
Heat-Resist'"IS Cllmmlum and Chromturo-Nldel Sl-111\less Steel Plat", She<r, alld Sltlp r01 

l're~1un: VC18els, Speoliation for, · 

SU!<!! Sheet Zlnc-Coued ((lalvanize.11 by the Hot-Oip P1ocess, Stmaural <l'h)'Slc.>I Qual-
ilyl, Spcc;iftc.i1ro11 for, _ _ _ _ 

. Steel !iheel, 2in<:-O>'!'ed ICaiv•nize<O by lhe !1of-Olp Process, ·c.enecal Requlrernems 
"'• Specff'"ICIIIOft for, 

-Steel Sboer, Zinc-Coaled (Oa,.,anizedJ by the Hot-Dip P,oces1y Ccmmercial Qualiiy. 
. · S-peciRatiQII fc,r, 

_ Sl<el Sh:<-«, Zlnc--Coated (Galvafl!ml) by lhe Hot-Olp l'ma5s, Lode fORnlng Quality, 
· s~1nc11i1111 1o,, _ _ 

Sttd 5hctt. Zlnc-O>aled (Gam,,iud) by me HIii-Dip Process. ora ... ing Q,,~~tr. Spmfi. 
!211onfcr, 

S11:d Shott C~ltl Roll._..,, Elediol)llic Zinc-Coated, fuc- llght Coating Mass ~rcatioM, 
. "SpecllfQtfoi, b, 
Sled Shec~ Zlllc-Ooat1:d ((;alvaniz..n \')' 11,e Hol•Dip Prnccs.,. Drawing QNll!:y, Special 

KIiied, spec1r~1ion for, 

Sl4· 

G5-252 -
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·;~Slee! Sln.t~ MetnLtn 

. ,. 36 

. '·A,'°' ,.,. ,oa 
_:,11,500 

;,-.501 
·,11,57:; 
':,,r;,6 

~r1l!)l~~l1111diw~ Mem\.oft 

.'A:i76 
1.\)1:l 
:'.A47_, 

. ,\Sil 
:_,;..m 

':c;_,_ir~nlztd ·s,e,1 Struclurat M""l>t" 

-:,.s:s 

;_s1;;,t~1 ... Slftl BQ!b ~nd Nub 

i\ 193 

I) !94 

l\493 

·A307 
~l2S 
A-n!f 
-~$48 

~~iiJ 

Printed On: 2l-Dec-04 

.818.21.1 
018.12.2 
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Exhibit B 

ro.3®-MATEJtW.S 

TABLE FG-3,00 (CONT'D) 
Att.OWAIU M4lERIAI.S 

Table FG-3100 

. .Sllllellrm SI""• !ipeciffoti011 for • 
Soml151 C,,,bcn Slocl Pipo foe High TCf!IPCIMlltt: S-lcCJ, Spea'fitbllonJor, 
Slee!. 81n, ~,boo, Cold fl!liifK.-d, Si>ndvd Oialily, S~iffailoo lo, 
Colcl.fGlllltld Wdckd and ~an,!el o,bo,, Sltcl Slruo.inl l'llb;n1 {it Round~ and· 
~ Specifiotioll for. . . 

H«•Farrned W~dul ,1nd ~.un!i:$, C1Jbon.5teel Sbuttur~ Tdlln& :;pecir,c;ulM rrit, 
$:tel Bm;Qmoo, M!:m\"1l Q,,arnr, M-Orl!da. Sptdllc11lci!L(Qr, 
S.-.d o.,,.-cilboR, H01 w,~ Spccl•I Qua!lly, Spcaflcatkin. for, 

Sulnl<Sl ar,d HP.11 Resl51ing Site! .Oars and ~pes. ~~i6c~O!l}IJ', 
St~mle, ancl Welded Auo1""1:lc ~lnlmS!e,il Pipit, Speclfoqtlon.fl!f, 
sur~ aid Hea1-1tesi)1lngShiel w-... ,.oan .amt ~~·li;t·llic b\·ito\lild >lid OJhtt 

l'tflMb Vessels,. SS,tdllor!Ofl r,,,, . 
Seamless Sl>lnfeos51ccl M«~Jcal .Tu~ Spec/llc:>;tioti ror,' 
W..i.,.;i Sl~snlcu SJed MCCNftit.,1 tJ1ing. Srittil!~ ~• 

l'ipe. Sitt!, Blad< Ol1d Hot•O~ ~n(-CQ.lled Weld<d w Se;mfcss. jp«iikalion•~• 
fledriral Mmll~ TubiftS•2inc Coaled 

Alloy•Sl~l >M 51.llnl,.i Srttl Bdllng M>totial< for Hl5l1,Tan;,i:r~tvre ScmC11,. Sf,lici/ia. 
lion Cu,, . 

CJfboo and Alloy Stffi Nu11 for Bolts ("1 ~lgh.Pn.-swre attd Higb•'femptmu,e SoMa-. 

SptcifiGJliO'I ""· 
S1,1lnl1$s Jnd Hea1.Jtesis1inr; Stc<!l lc,Col;hi,,.'41118 artcl Cold r~(lll/. o.i.r ,ttld Wit", Sp,c-

iJitltlon fot, 

Calbon Steel Ill,~ .u:d 5,uds, 60 000 psi Tensile Stren31h; Spmt. .... ,;q,, re,, 
liitf•Sltoog,h 84,k~ lor Slt'uClutal Sled IOiott..Spedllc•tkln for.· 
Que.,c~ ~nd Ttrr.fh!tw Steel Bolts .._-.d ~ Spcci~ioo {vr. 
5..,_-.,1·w;,c. C•,t,o.,, Ccld-~in$ Qu~~,. ro, TaP9lng qr SIM>tth1t1at.sc;e,.,.1, Spcc.i~-~- .. 
C>rbon :>:x! Alloy Sit.tel N"~ Sp<cific.ilion for, 
Loclt\V.Jl!ie!S 
PlainWa.~ 

515 
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~-Nub· 

·-f 467 

~?-, 
- .A 123 

.8631 
·A ISJ 
8766 

Printed On: 21-Dec-04 
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ExhibitB 

DIVISION JJ.- SSCFIO.\l FG 

TABlE fG.:SlllO (CONT'D) 
AUOWABLE MAlEtlW.S 

Zlnc _(Hot,Cal-,.miz.ed.coa(111g5"" Prodiros fi;brlc.J~ l«m ~led, l'Kmd, md FO<gCcl 
~I ~ Pia~ Om, and Sl!ip, SpecitlCallcn ror; 
~ Cc.,.t~ ol Zl11C-Gn 11(,n "and_ ~tt4•~ifka1'9!' ~. · 
ZJr,c·C"'!'lng_Oiol-Dipl un trcn ~ si ... r tt.,dw;tt~, Spcclfialiiln /or, 
fl«1~1ed Co•ir"il' of C:odmlom, Spcciik.>lio!> tor, 

516 

G5-254 
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Platt,.st-r, and strip 
: . ·.- . 

SA-240 

... 

SA-36 

SA-llll 

ASTM Deslg.. 

A167 
A l40 

AJ6 
A.283 
A284 
AJ66 
AU4 
/\446 

1\525 
AS26 
A527 
,\568 

AS&9 
A570 
A6l1 
A620 
A621 
AE>)5 
A642 

A666 
6209 
Bll, 
8140 

A36 
A !OS 
1\276 
1\493 
ASOO 
A501 
A576 

A 1B2 

Printed On: 21-Dec-04 
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Exhibit C 

"TA8lE HA-3100 
AUOWABIE MATBUAlS 

5~infess aJHI He3t Res~lng Chromium Nld:d Sleel Pl11e, Shffl, ~ SUi~ 
HIS!t Resisting Chromium and Chromium Nickel Shinless Steel Pbt~ ~ and S1rip 

fur ~wre Vessds 
SIN(tvtal S,eel 
low and lntermedlaie fenJl!e Strength Catbon S1eel rlne~ 
Pl1!5.lllfi! Ve~el PlilleS, Carbon S!Eel, tow and Intermediate Srret131h 
Sleel Carbo/I, Co.'d-Rolled Sheet Commerciat Quality 
CJrbon Srod Sheel foe P,ffiu"' Vts!Clls 
Sieel Slleet,. Zlnc C&ted (Galvaolzed) by lhe t'M·Dlp P1oceu, Sll'V(l\llal (Physical 

Quafily) 
Steel Shee1,, Z'111c Coaled !Galvanized} by the Hot-Dip Prccl;Ss, Ceneral llequire:menls 
Steel Sheet. Zin<; COilled IOalvanizecJ.i br lhv Hot-Oip ~. C-ommen:Jal Qoolily 
54eel Sheet, Zloc Co.~ !Oalv;,nlzecll by lhe ~~-l;>ip l'rocess, Lock f'oit!ling Qt1.a!it1 
Ceneral Requiremen!J for Slee!, Caib,in, and Hlgh•Slrengih, w,v..Alla,, Hot-RoRe<l Sh~ 

and Cold-Rolled Shei!t 
Stecl, Caibon (0.15 1113)(. '¼I. Hot-Rolled shee! and Strip, Commercial Quality 
Hol0 Rollqd C,il:,on 51.,.,1 Shlld o1nd Strip, ~ruc;tu..,I Qwlily 
Steel, Cold-Roll~ Sheet, CalbOll, SIIUcturil 
Stffl, Sheet, t.arbon Driwmg Q11~lil)", Speci~I Kill~. Cold•Rolltd 
Steel Sheet and Skips. Carbon. Hot,:Rolled. Drawing Quality . 
Steel Shi!et and Strips. Hea\y Thickness Coils, Cadion, Hot-Rolled 
S11:i!! S.'iEtt, Zinc Cooied !C~lv.-ni:u:•JI by the Hot•Dip PtOcm:i. Dr;i\Vir.g Quality, Special 

KUled 
Aus1enitic Slainle» S1e@I Sheet, Strlp. Plate, and Flat Bar ror Slruclural Applica1ion$ 
Alull\inutn ind Alumi.-..,,n-Alloy Sliti:I a11d Plate, . 
S!and;ud S;)t!<:lt.c.atiM lot Free Cuitiii& B~~f Ruel, IJ.,r, and Sh~p(-s for Sctcw· Mat'hin<:S 
Stai,da1d S~ecific.atlo" fo, Coppet-Ziilc•l~d (leaded Red Dr,.i:s "' H3rdw.,~ fliuh~t') 

Rod, Bar. apd Shapes 

S1•11~1ural St~d 
Sl..-el, Bar, C~•bon, Cold Finished, Slandard Qu~lity 
Stain!~ ~nd Heal lteshli,ig Steel Bars ~nd Sh.•pe~ _ 
Slainless lnd Heal Resillif:g Steel fc, Cold Hellding ;}Rd Cold Forelng Bar ;>Jld Wire 
Cold-Fonned Welded and Seamless Cart:on Steel Strv~cturAI Tubing in Rooftd and Sh:lpes 
HQI r')nl>1.'0 Wel,fod ;,od Sieo\111lesJ C;,rbop Sto,:I S!roctural Tvbillg 
Steel Bars. C.!lbon. H<Y. Wmugl\t. :;;,·~;~! Q1.13 li1v 

For&ed or Rolled Afloy Steel Pipe Flange,, Forged Fi11lngs. V;il\~ .;md P;vts for Hlgl) 
Te~.iturl!' · 

tConrinuedl 

228.ll 

Page J·of2 · 
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.• ·,c,. "" •. : 

~Slwi,_.;ISt,lp 
.. : ··M-nJ . . 

5,\-l!H 
.M•l01 
SA-l25 
-S.\-403 
~-l'J 
... , ... 
:•. ! 

~ llllil fiif!e. _.- · ... 

' ·ANSI. c.80.) 

Printed-On: 21-Dec-04 

I\ 19) 
A l!H 
A307 
A"3ZS 
A-103 
l\~4~ 
.\$48 
A.563 

F467 

A53 
A4SO 
lis11 
ASs-.i 
,. .ir:r 
A376 

A632 

J\STM DlDOO 
~010S6 

RPP-24544 REV ld 

Exhibit C 

• o7~~b7D obeoaea bD3 • 

DIVISIOM U - $ECnON HA 

TABLE HM14l0 
. AllOWAIII.£ MATUIAlS (CONl'I» 

Allov Sll!cl .and Sl1inlm Sltd lloll\nJ~>I kw High T~Sffilce 
C.it,o,, ·"" Alloy Sled NUii '°' 81>11.1 re, High P,ffillf<' and Hw, Ton,peniure Semce 
D:booSleel Bolls ;uid S!Ud,, r.o.000 P<i T~ SI~ 
High S.'rffiglh &lit rot Stnsclut>I S,$ Join~ 
WrotJJl,l Mtienilic S,~mlcss s...,a Pipil,g fillilogl 
Qu~nd,ed and Tempered Stied Dolls and Slud> 
Slwl Wire, Orban, Col#lea,tipg Qinlilt, lo, lJR)lllll, 01 Shetl Meul SaClliS 
C;aiboo Sled l\.'im 

AN$1818.ll,1 l«k W~
ANSl 818..22.t naiw~ 

NO,lf._ 111"11, fc,Ctftet~ 1,1,e 
laclrWas!MB 
fblWalhers 

l'IPf', .51,_,e!, lit.ck amf I-IOl•DiJ)lled, Zin,: Co.>,ftl Wclde,J llnd Sctmk!ss 
Qne1,1 Requlleme111$ lot Calhoo, rurillc Allo),. ¥Id .\uitenlliC Alloy 5Jed Tllbes 
Sw,,1.,, ~inlog 5""" M<.~~I Tubing 
Wel<kd Swnl<o> Sim M«hanic.al Tybjng 
Sl~m!.vd Spe<=if.~ifln io, Se..amlct• ;and Weldt'd .-.-,,renillc Slalnkn Srm Pipes 
51.lndiird Spi!ciill2tion lo, St'<1mlt:B AWcn,1ic ~nl-• Sce;,I.Pipe re, tf,gh Ten,pe,:lluie c...,n, S1>1i<m Senlea 
Seimim ;md We!ded Aur.lOJ}liC Sl)(nlt>J Sllld Tubi"8 ISMJn Oiiin>eterl for Cen!:QI 

Sc,,,ic,e 
Elcclric~I Mc1a1r,.. Tubing Zinc eo..1ed 

-228.12 
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ExhibitD 

·$JD.ASHE AG..:l-EN6L 1"1'17 • 075''11:,7D Db03b5b l,81 • 

;._~14 

:_ ... 
:Sll-209 

·.SA-36 

~~ 
;$A"IB2 

·sA-19:3 

:~·194 

·.SA-US 
·-SA-'IOJ 
;SA-449 

P~~_Tllbe 

SA-ll2 

... 

:Printed On: 21-Dec-04 

-~•~ 
A..HO 

··_A3'6 
A4H 
A52S 

AS68 

As,u· 
"A•666 
11ll» 

AJ6 
A21.& 
UH7. 

_AIU 

A19J 

A 194 

AJ25 
A403 
1H49 

./\;112 
A-ISO 

.A 511 
ASS.f 
A"6l2 

B6a 
675 

pJVISfON D _;_ SECJlON IA 

TAM.£ 11\-3100 
AllOWABlf MATERIAlS 

Tille 

Sbi,1less, -t He>l-llesilling OitOllliuffl Ni<loel Sitt! PC:11..-, Shett, 
., .. t"Slrip 

thl.fteskting O.om;p,,, .tnil O~omium Nidel Sia~,~• 
rlMe. 5htd. -' Strip.fur l')es,ure Vttsds 

Slff~ Camon. Cold-Rolled Sbeel. CCIOlfflErCl.>I QuaUiy 
~II Sftc!Sh~lorl'les5Ule Voue.k 
~1 Sbett, ~ C~ed (C.>lv,»iludJ by ,he Hal-Oip l"rDl'.HS, Gen• 

.,.,111equmncn1s ' 
Gmtr.,I Rtqulmntnb M·Sled. ~ ;w1 lilgl\ Slreoclh low
. J\lloy Hol-R(dled ~i:o,1 Md Cril6-Rol~ Shecl. 
Hot-llollod c..,t,o,, Sltd Shl.'l!C ffll strip, 51,cxtural Qualily 
liullMmc StaiAIH~ Sit-el Sl-, Su"" Pb'-, .and Flat ·BM 

• Al~..-iirusn ;incl ~lumimm -,Atumlnum-AIIO)' $1,oor 2nd Pl;itw 

SuuaulillSttel 
Suinles- .lnd Heat-lec,;lling ~ II;\!$ ~ ~pE:I 
C<,pper BIB Bar, Rod. and Shapos 

FCI~ Dr Rolled All<>}' ~ rip,: f~ Forg,:d na;,,g;, V•l•-e~ 
and Pa.ts for High TompcralllfCI . 

Alloy Smel ancl Suln!M~ Steel Bolling lobl.,illl for t-l;gh Ten'P"'i• 
lureSc,vice 

Catbcn and Allor s,.., Nuis rcr Bo"" (a, High J're<$ure and H",gh 
T,:mpcq!Ure Sc:rvice . 

High SIJ1:nClh Bolls rot Suucn,rol !.!col Joilm 
Wrc,ughr A.-.;iic St.,inlcsJ s~l PiplnJ ~ittings 
QU<nthed and Tempe,ed Sl...r Balis aml'SIUds 

Seotnk:ss ancl Weld<.1-~1; St.>i111$ Site! i"if,e 
Goneral llequirc,...ni, ror Carbo,,,. Fooltic: Alloy, •nd Awleniric 

Alloy Slel!I lubes 
~,ni.,... Slalnles• S,ocl ~I TllblA! 
Wcl<kd Slainll!ls Steel Mech10lal. Tubing 
Se'.lm~ >"!f \Velded Aldlllftitic Stllinlei, 5""" :fubi113, (StmD Di.1111-

c:lcl) lo, Gmffal S..V~ 
Soamk!ss C~ Tidie, Btlgt,1....-~leol 
Se.unit>•~ lq 

'42 
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Exhibit D 

';ST~•-ASH£ AG-l-ENGL l.'1'17 • 07S'U,7D Ob03b57 Sl& • 

·· ...... 

:., ... 

Printed On: 21-Dec-04 

88& 
8210 

D 
3-f8S 

Bl 
1111 

8'250 
D
;'!802. 
D 
.aw. 

Tabl~ IA-3100 

TAIIU IA•3100 (CONT'D) 
All0WA91.t MATEIUAlS 

~4~ CcpperW.ll!cslw 
Alumi1111ni ·~nd Mlm!nuin Alloy Dtavm s«,.,m~ Tu!M!s 

S..1'Xllh Wall Collable Pofyelhcttnt ll'l) conc1 .. , i,,; P, ....... k!mbk:d 
Wire and C;,b~ 

Sc)tr « Mne.lJed Coppd Wiit 
Conm11ric uy Sltandm C.opptt Ci,,,di,do<s. Hard, Medium Halli. 

01 Sok 
Timed Soll o, Ar.11Ca'1!d Coppe, CO! ~cldcal Purpo!cl 
H3Jd-Or""n CopJll:• ,.11uy w·= f,;,, tl.,(trial Cortcruclor, 
Ccppor-Ni<MZinc /\lloy !Niclcel Sllvc•I Wir~ v>d °'FP<"·l'lickd 

All9f'°'in: 
C~ ~uiremmu la, Wtcugl,: C<>ppc,, /\lloy Wiro 

Ozone Rc,su,~ Obylt:IWH'r"l')'lt..,,, lnwla1ion foe \Vir• ~nd Cablq 
o-~ RC$lll;m\ Theunopl~llit El•- 11\SullliOI> fc, Wir& and~ 

bl«. !IO'C Opcr.Jlion . 

_Page2 of~ 
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ExhibitE 

::STl>-ASIIE AG-la-DIGL 1"1'11 • D7S'lb7D Db033SD lfl.D • 

--!':• 

.•--· 

·-s,_'414. 

· ..... 

I 

-s,\·620 

SAJC, 

·SA Z4(1 

Printed On: 21-Dec-04 

ASIM 
Deli, 

A J8.C 

,\366 

1Hl-l 
AS611 

As6~ 

A.570 

A611 

Af,21 

A6l5 

A&S9 

A36 

A 167 

,\SiS 

I\ S21 

lt.518 

AS91 

A.r.42_ 

DrVISION II - SECtlON SA 

TABLE SA-3400.1. 
AllOWABlf MAllRIAlS 

~nd.inl SJ,ecif1talion IQ< l- 31,c! l~~•e ~i, Slte,,glh 
DIilon Sled Pbtcs .. 

Sl•nd.-inl Spoaf",catior> Cw Low and 1n1emie,1'.a1e T~c 5lr~gi.h, 
Cllboi,-Sillcon Sleet Pf,ra fer l>hchmc: Pans ahd Gcnenl Con-
smia!M . . . 

Stmdard SpeciflClltim for Sleel Slieot, Carbon, Col!f l!.o!led eo.nmc.,,-. 
cbl Qu,,111}• • _ · · _ 

Slanda,d Speofiaim for Sieel, Sh<el. C:uboq, Imp,-,"' Vessels 
5bnd.,nl ~i,ccifrca~ f0t ~ Sllel!f, t~ __ a,i;J tiJgh-Sii,;,g,11 

Low-Allaw Hot-Rolled, ;uwf Cold~olfe!f, ~ Reqlih!nenll ,.. . . . 

Standard Spedlicalion for Sleel, Oubon-{0.1 S .Ma.'OfflUII\.-P.etcem!, 
ttol-llollcd st.c1:1 •nd Sb)p. q,....,eti:b! Q~i1t . . . 

Stancbtd Spedfi:::aiiar lo, 5'e<I Sheet ~nci Slrip, Carbon, Hoi-lt<>lled 
Stn,(tlll:d Quill1y . . 

Slanda,d Speci/ialiOI for Scee!, Sbesl, Carl:m, Cbfd.Rol!m SIM> 
111,,11 . 

SIMd..-d Specific~cn ro, 51..,1, Shvel,. Cmion, Dr~w°i!'I: Q\talily. 
Speml Kiln!<l. Cold:-!l<>llecl. . • 

s~ndw Sp«iticotion r01 ~~ Sire«. c~,~,,_- Hol•.fl:01~ o,~..,ing 
Quality . 

Srand,rd Spe~ill~rlon fot Slee~ Siieei ~nd Strip; CQ,_,.,-, Qua!• 
ily, 1-leaY)~Th,clai.si Coils. Ca,i,oq, Hd'.flo1k:il . . 

St.>ftcl>1d Spe(il'~tl<,n fs1r Sffd. c.,,f)<,;, (0.!6.,.,h'!imillll 10 o.~;; · 
Mil>Cimum P~rcenl). H01-Rolled Shtci ~ml Strip, Coo>incrdal 
~lily 

S!llndard Speciticalion for SlluctUQI Steel 

Starulard Spccilic:.-lioo fer Sblnles, anil Heai l!csi!ling Chromium• 
nlclel Sl~l l'laie, SIIEel. ?nd Sltlp . . 

St~ndonl $po,ili<c.>rion {or He,-.i lv.si>1ins O,n;,mi~ ?n4 Cbromiu!""" 
nickd S!ainlr,,-. Steel Plate, Sh~t, ar.d ~1,lf> ·for P.rcsi""' Yess,,ls 

Sr.md.ltd SpecUletrlt,n fo, Auitefll~e Snln~· Slee!, Sheet, Slrlp, 
Plate, and flal Ba, 

51.u,d;,d SpeclflcaH>n lei' Slo\i:I Sllee:. Z-rnc-Cootoo IG,fvanlndl by 
ct,9 Hcc-C>ip PitiaM si;uaural !Phy!,icall Qu.,lily . 

Sla/\dard Sp«lli~ioo for Gen .. al Requlrenienls 1'0c'S1oel Sm!'f, 
li~•Co.ited (~itedl by _d,e ttcc-Oip.Pt<>eE:li 

Srandard Spediarlon for Steel Sh<ct. r,nc,eoaled (C.lvanqcd) by 
lite Hol-Dip Frot;es.$, Commercl•l.Qu.-,litj. ''. . ·. 

Standard ~il"oatlon k,, St,;al Shtc1,.z;~~-d (G,l,,anlzed) b)' 
· the Hol-Dip l'ICC<!ss, lode F<>m>i'IS Qua1ic, 
Sl~td Spe<irlClliM fo, Sl~I Sheet, Zinc.Coaled IC>lvanlzed) by 

lhe Ho!-~ip ~ .. Drawing Qu>fity 
Stand.,J SpecjllarlM for S~I_S!teei, Bectrol~tic Zinc-C.oatm, IOI 

ligl,t Cooling t.q,s /<pplic~ti<>nJ . 
Stand.1td Spe<iticalli>n f<>r Sll!el_ Shtel. Zinc-<:oared !Galvanized> by 

,1.., lto!•Dip l'mcc,.1, Drawing Ql,~Giy, Sp;c:l;\I Kaned 

fConiin««IJ 

180 

Page 1 of3 
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ExhibitE 

ST.I>-ASnE AG-lr-ENGL J."117 a 075%70 Db0335J.-3S7 • 

-~rboa S!ccl SI~ Membtn 
, .. Si\Jt. 

-~lit 

Sil :116 

·Calv.iniud Sled l'ipf, antf Condull 

ANSI C80.l 

Sti,inlm steol B<1>II• .-~d Nuts 
- 5A 193 

..... 

Printed On: 21-Dec-04 

SA-3000- MATERIALS 

TABlE SA-3400-1 
AllOWABlE MATEAb\l.S (CONT'D} · 

A36 
1\1°'-

I\ 108 

ASIJO 

i\SOI 

"A575 

AS76 

A276 

A}l2 

A.479 

A.SH 

ASS4 

,\5) 

A 194 

AJlO 

I\ 4lll 

AN$1BUl.21.l 
ANSI BIH.22.l 

litfc 

Slancbtd Speciflcallort ior Stnn:lum Srecl _ 
51....,_,d Sj,«if,c~ b St~n\Jets CMbon 5'!!el Pipe for Hid> Teri>-

~•lllta S<rvlm · · · · · 
S1andatd Spocilitatitin (or s«,cl B>i1.. ~lbQn. Co!d f_ln~ Slm-

lhrd Qllal~y .. 
Sundard Specllicaon for Cold-FOl!m'd Wel4d ~ 5<Wnless Car

bon Sleet Stt!IClUd Tublf!J in Rwnds au>:i -~pes 
S1aJl<brd.Specificalilirt for Hot-fo,ml!d Wclcl«i :vnd Seall\lless C.ar-

l>cift Sled SlrDCli,/>I. Tubing _ . . 
Standanf Spccificadon for Sled llittt; Olllcn,-~ch~·Q,;alll)', M• 

y.,cb . 
.Sundard Specir10rilln for Slcel·B~rs. Catfx,,,, Hct-Wroo&'it, Specllol 

Qu,>hlf 

Stmdard ~c.,1ion for St•illlcss-;ind Heat_ll!'li~ Steel B= 
~Id Sh~ . . .•. 

Sllnd,nl Sp«i6catia1> for. Suaml~" al)<{ )V.~_AJ!'!Crl;lic Stil,ilc,s 
Stei:_I .. , ... --s _- . ·•. . • . • 

Standard Speciroca1W>ll for Slainlc:ss ll_Qd i:teat .l!osil!i"8 $!eel llaN,. 
. ~nd Shoi:M-l(ir iJse iR"Dolleis and Omer P!e~ur:e V1!55C!~ 
Siandard ,%1e<:Uica1ion for ScamlcJSSlainl~1i:Sleei"Mc(l1:llllcal 

Tubia,g . '. ·- . . 

Sl.oooard Sptcitlcatlon (or wi,~ st,;;..l.,.s Sl,-.il Me.,:11t11iol 
Tubing, 

Stonwrrl Sp<ci6cotloo for Pipe. SI~!, Bl~ck and Hal-Oif11l'!d, Zinc-
Coated, Welded and Seatn!P.15 - · . 

ffo«ri(al MetnHit 'rubi1,g._2ir1<-Costed 

Sl.lrodard Sp,,cific:ulon for Alloy,-Steel and St•inles-s sicel IJ<Jlting Ma--
tc,rial, for High TcinptriltUte Servi~ ·· . · · 

StaruL:rd Sp«ilial;on for Carl,on and.illl!)y Slffl Nut, for Boll> IQr 
High P,,,.....t .ixJ Hisf, TCl\lj>a'3lul'C ~rviCo& -

Slandard Sp,cifica1,on for AUoy Sleel Bo.llin& twt.,~q~I• for low Tcm-
pcr•turc ScrviOI> · 

Standard Sp!Clllca11<in for Siainl& and Hl!al Rosislir,g Skcl for Cold 
Hc,~din, and O.,ld F00ging 

tockw.1.Shel$ (l/lch ierles> 
Plain Waslrc,~ 

Pa:ge2 of3 
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RPP-24544 REV-ld 

Exhibit_E -

DIVISION ll - SECTK)N SA · 

TABLE SA-3400.1 
AlLOWABll MAlmAlS loo.NT~ 

A 193 

Al'H 

.\_JOT 
A32S 

AS6J 
ANSIBl(lil.l 
/\NSl81&.i.?,t 

St~ Sfe<jtoi6n-lol ~•!or-~~ w SL\Weu Sleel llulllnsMI• 
,e,i.als !or H~ T,mp«alutR~. 

Sf~d ~ii;,\ fl,ll' eu,xx,~nd·Allay .51ttl Nw lo, BollJ 1oz 
High !'mM~ ~ 1-figh Td!ljicril!R ~ 

Slindanl _Spcci!I~ liw c.vbool Site! Bolls and Scuds 
Slatlll.,td S1>C1tilic;;or<(IIJ !or H1af,'Si,ti• D:<,llf ~ Swclut•I S1t,ol t,,inb . . . 

S1.lnobrd Spl.'«IQl_,,.forQ,,tnchNI-' TffllPl'l(dSlco> Boll,.and 
Sluds • 

Sf»llbrd $pioflr.aiioo f<W 51'-'<l·WJ~ ~ikr\ Cold ~,w-Qual-
"Y• IQ, t~Jiplpg illd ~ Mqtal_~ . 

Sw,donl ~cot~JorC-~"bo,i andA!toy 5'~ Sled Nw 
l«kw:ul,er~ (lnt;h SErli,t) 
Pl~in WM!IOri .. 

· ~ M111t,ial -Grilles. ltegislon, Oifbcn 
8_209 S1~nda1d st,eclfic.mon io, Afumlnllm 31ld·i\ltlfflinuni AUoy ~, 

·.:se JOI 

aNOm 

8 221 

8301 

i\ ID 

AISJ 

IJ63} 

~d-f.1 .. e. · . 
51.M..bfll ~lcl!n!oom i~ Spccjfl(Jlllon (t;r "AlumlnU<n-Allo)I ~l!d 

lli,11,.Rcds,:_v.r..-.,.:~~-?"lf.T.~ ' 
Sta~nl Spttn,c;,:iion for 1',luml,lum-1\Roy, 6061-U Srandanl Slrvt• 

i,,r.alSh•p,,s 

Siward 5p«ilkmon to.Zinc tl:fpl,o;p G:,J,,J,tlzaf.l C:o.)li..,-:.• on· 
1,.., -~nd Sicel Produm . 

Sbn<brd Sp«irt01fQl fQr Z!nt .Coii)lttg ittoc-Olpl oo lrr;,n >r.d S<L'lll 
tt:mlw.... . 

~•nd>i-d Sptciiic.nlod. ior U..~~iJC!Sil;;iJ Cooling, 6' Zin< c;,n Iran 
ond S.l>l!I · 

',lnl<:i• spt<jf,ed ocl,...w;ic:, ~ elf~•<ti>-.. d.>:c ol >"fl<'(illc.i1i0n> li<lnl ~bo,,e i,_j~ 1,, .. , ,1,p;,,ov~ R!Vis-ion. \~e ,\Sl},_1 mote<iok ore 
. -,P.C~;fi!'if,. Ill<' tq<,iv.,Je,Jt ASME ~cfi~I. ,pcc!fica1JM may be- .-..ibKiturod. 

IU 

Printed On: 21-Dec-04 
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ExhibitF 

NUCU!AR l'OWBI !'Wit ,\11\,Q,w-atlG 
ASMe N&0l!-1&89 UMl'SANO COMPONM'S 

TABLE 4--1 INSTRUMENTATION FOR ESF Afll.Cl.EANING UNITS 

U'r.lUnl~t 
tfflsh- Voi!)Clcy ~diffl) 

Space 

Domlstor 

Spnca 

~Ille Ho=tl!nv Cf)/1 

Space 

Un40utloi 
t.H!;il> Wlncily Portlllfll 

Yet11e.10ompo, ~ro, 
F!ro Pr<;~lol\ SVAIOffl 

I'~ fll)"H 
T .-Tu~rolute 

>\P n Dilfe,cw.illl PreoaUNI 
Ed.Pc Suntntbllon ~ ~ 

NOTES: 

f(I) i!lltt~.JICCly _ot locollQa ND, 18; 
't'\11 ,~Ir lit ~Ii'" J,jo. 2 or 
No. :'I .. 

4Ptl,AH6} IHOTE 1211 

SL 

Ttl.AI..Affl 

Tll,M-Z ST~GEI 
l.ff010 (:ill 

4P(l,Alf) 

HJ.. Sl • ltfo1e 1:21? 

58'!) lre,Mi!On fll), 1 

SL• fr1ot1t 1211 
1,A T fNi,ic, ISII 

I"' fndit4tioh 
·Aft ., HlgbAlarm 
Al.~ l,,,!>wA!o.lm 
AT ~ 1\lp_ Alam, 

·FtAH.~al!.• 
nr.eJrM~ 
No.111 

r«.AH.At.ATt 

Af'iAHI 

TCI.AWl STAGEt 
ti-.lonr 1311 

HS,St 

See loe>tlon tlo. 1 

st 
IIT!Notitl5ll 

!:Pl/JI) 
apllonal 
ilfotol411 

SL .. Sl!m,o lncllco1io!\ 
HS-" tto.id!lwltcll 
· R" Rocord 

11 I Tho ."Sof>Slr.Q LOC11tloo\" lndfl;iltai t¥ 1oe111ton wtthil\ en a11· ri:00111111111 Ulllt w111ir1> ll!O apuclr;sd oon,;ots ,11a11 b• lo~od. Tll11 
co,nponont$.or• 1',.fod In 1iw s411.n,q.cc, lhor.Mit l~-p!edy """"• W'llh "'S,,DOII~ lodl~ilnjfih& C101npct1Gnl bolw~en i.Wo_ C<JmDO-
,.._,;rts,;:. . . 

12) AR l~bl are ll!q~4'XCO~l 1h08D ll'IBllc.N \~ an l"I wh.k:b ~ rvwainiondod. 
13> h: Si*$~.., alar111 6,dy, :zn.: atllgl>~ an 114arm ond po""lt,; n,,ir,u:,i •~ ot ilro JX'otaf;!lon ~yaiiitll. 
1•1 "Jot.ol 5°M?ll!1"1U"lfl "nit AP irA_rm Is optlonol ;J -eech ro,r,pon"'n YlttOS& JN03WrO d.'OI) b subjoct to thDnGO .,..,, tlm1t u, lrdl'Jid. 

u;,I n1~...., or t,;dleotk;,n In Mm Con!r'OI n..o,,.. 
ISi M,.,.,ol vol-en D1<1 -.,..,ndod wtt!1 l,ao;,l lntll;,,-<111011 bl val\'11'. Powor !ICIUOl!ld \IWV9~, II 1110<1. $11~ h:rv4' local J,a,i,d•Wl~""'• 

am.I ""'1C•tlm; ond. lrip ..iannG on los;:al i>n.d imhola r,o.ar.ni>d c<:fllrol t>D~ls. ·flov, of o,iilt\fll~lng OIJPlll aboR bP i,lqrntod 11!1 
loco! Dlld rm!IO~IIUlllft!llt t<Jnt,ol ponds.· . 

16> AM: ·¥!!u,urinnnt 1>t P""1<1»10r A '°"'lrOf IN,--irmon; function ,r. 

J4 

~----~--:..=.:., 

-Printed On: 21-Dec-:04 
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Exhibit F 

ASfl.E NSQ, 6'1 • Q7S'U, 70 0050Sb5 6 • 

tlOCI.EAII POWbl PW« AIR-a.tANING . 
ur.llTS AND COMPONENTS 

TABLE 4-2 ~STRUMl:NTATIOlliFOR NON-ESF ~CLEANING UNJTS 

Sonslna LDnt!an 
1Natttl1>l 

Un11 ln'9t 
(High Velocitv f'l>rt1011> 

Spaca 

Deml:sw !ii epplicnb!el 

Spac& 

Ell!Wlc HQli,Jg c ... 1 

l"n,-lll!PA 

Allscrbar 

Spol)a 

P...tliltcr 

,,.,.,, 
UnllOutlo1 

CHloll\role¢ity- PortlonJ 

fira Protacf.on Sy:stem 

Pu.>mnltr.1 IA) l~lotn 18IJ 

F- FIO\Y 
T ,; 'rompan;t~r"· 

olP" ~ Dill•renuer i'r~ 

tlOTES: 

~ti INma 12ll 

Fffl ;i!tomatelv ot 11acm1on Na. 1 e. 
TIii akffl,o~ ,tloc:®OP 11!1>. 2 or 
4 . . 

"st 

Tll)!f,,\1.1.'1,TI 

~Pli~I IN9ta 1311 

APll,AH
0
J INDl& 13)) 

rli,AH,2 SfAGE) INot<I (4)1 

APPi 

HS.S 

S<>:110""17.lnNo.1 

Sl • illllto i3ll 

[NOI0(5JI 

I = Indication · 
All - Jfigh Alonn 
AL - Low Alarm 
AT -TripAl;;nn 

Tll,AH,2 $TAGE.l (!"Joto 14)1 

L 

SL : Siaw• l<•dic,n;on 
HS= Hond!!wit<:h 

R .. RCGonl 

It> ~ "Sonolng Locotian .. !ndloatos th.& la"8tlon 'l'nlhln Dl1 tiir tN11tn1001 ar!lt '"llarQ the epec,11!14 eonaccg ~!will l>o locetod. The 
oompi,n,;,,t• aro lis"'d 111 th<> JcqU11ilcD tl-411' au, typlcolly 11oed, wlth ••Sp~<1H .. lndlcotiig the component b!ot\\'een tw~ c:o,.,JJ0-

12) ;:~~-elO!llllng IJl'IIID loi,;rtod 111$ldc.~ont,ii~M. ~;. rl!qllirD<11C1nt fer LOCAL <1on111>k lor ltand$wl1cbn.-, Raw ind",ce,la~. "'"' 
alorma lo, hlo,b dllfora.~11811Jr0$5Uro, low olld hlelt flow ;inti Ngl> tami:,cn,&uro smo11 mo:m cmtrals ,hall ba lam tad on_ a !'"-""' 
rocatad ouWtJ& COQfl)iqm,.-,,,t. · . · • • 

13) All io!lnr111nl!rtt1r a10 1eqllilad e.i<eept-illoeo madlod •him en t "I \•"'1,;ti "'" toc1Jl1\.'l'l!rd9'1-
l41 l:,t S,a;e ei9;..,1, btl al!lrntar,,\', 211~ a1epa !lignolo on ol01m en¢ ~a m•ll!'ill e::t1J11tl:J11 of lire p:atooll.ln ~y,t,tcm. 
(6) Snolllotat411nTobl1t4·1. · 
·(01 A tx): t.l..,•=mllht ol p•r•mct.,, A mjlltH mtlnlf1li>tllflia~l(. 

JS 
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ExhibitF 

ASH£ N5D'I &1 • 075%70 ODSDS?& I. • _ 

NUQ.EAII PO\'YEil !'LANT AIR--CI.EAIUNO 
UlftTS AIID COMPO>IIM'ti-

. TABLE5-Z DAMPER ClASSIFJCATION FOR 
CONSTRUCTION AND LEAKAGE 

ea...~ IMbgv 
Clf!N a.is.. 

Ftim:tlDD otl>DDUJar JNDli! UII tflOl•ti!J 1Noto[311 

fb,cc,nlfOI B bl 

Pre»~r• eenl!'d B Ill 

earenci11e B IV 

Sj,utaif 
(II) C:critw.iilnetDII OIUIQIIIQ A.b I 
lb! Nom:cnt2mlnflW!' sir euesm II ii 

(H<>1a.!4)1 

lsolollm 
(Ill _-C!llll#llln,lOd ,r, ivqam A.O .I 
\'bl 11'onccnt1mlnutod eir 01ree1n 8· II 

[)l1>1c,(4iJ" 

~ft(lrOWllllOI\ 
(II) • Cml:omlnotcd·dr 51n!om B,/\ IJI" 
(bl J'3.,ft~Wllln8t&d Bil ~1t,1em Ii II 

·1t!o11t !4)1 

l'r~!!l~O rtllof 0 JI 

t10TES: · 
flt Wh910 p ~~11r~ar.,,1ar1""• than ar..e funotbn, for oxomp',c,, lki1v cxintrol unihbutofl, tlt,Jr, 

thc,mon, •hlr,!Jlintloak·tl&~ga~~tna, · 
m Rel~rto W.9, u.-1.3." 
(3} ll81Br 10 P.,,6. 5",9,1,<t, _ 
141 Whora t.h• C1Jlculnlaol bbloglaal alloem en camiJlor,; d;;mpat r'1>11A'e dt~ ,-e.llin Jltl'Mll'J'l•ninl 

!illlkl&llnoe fo1 conll•1LO)II~ e~I:1>0ul1l, th~ ~•• strMm m.iy Ila ccasl.do.-od nano<>ntarri:med, 

TABl.E-5•3 MAXIMUM PERMISSIBLE DAMPl:fl J.EAI< MTE, 
Cl.ASS II AND Iii 

o • ...,ar Draido ltmQlh 
'>f Dlo~lor. tn. 

NOTE, 

12 
24 
38 
·48 

f'11i.Jm\ini Pofllllll41Ula LNk ~ s•lm.1•q fl 
of.Dom1m futltl ~- ~11 In, w.11. 

f5 ,a 
a 
8 

Dllf11Jon11ol l'r••tuN1 l~e I tlJ 

-,D 
-'O 
32 
32: 

11• 1n1 ... ,x,1:,1r.n m..-,bo l>!~d r01 otl••• bl•d• lollglhs. Exlra~1li,rr B rr~t r~m0r.(IQ.I. 

,,------------

Printed On: 2-J -'Dec-'04 
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· ExhibitF 

TABLE 5-4 MULTIPLYING FACTORS.FOR 
OBTAINING MAXIMUMPERMISSIBLE 

LEAKAGB RATES AT HIGHER PRESSURE~ 

Dlfferendal 
Pressure, In. w.g. · 

.-2 
-.:3 
-4 
.6 
6 
7 
8 
9 

10 
11 
12 

- Multlpller. 
(Note(1)) 

1.4 
•!• 1.7 

2.0 
2.~ 
2.4 
2.6. 
2.8. 
3.0 
3.2 · 
3.3. 
3.5 

NOTE: . . . 
( 11 Multiplier ,.. (differential pressllr~. in. w .g.) 11:l which Is 

applied toleakage noted_in T;ible S:3• · · 

.Printed On: 21-Dec-04 
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ExhibitF 

Asnc r1so, !l'i • oncu._10 oososas 3 • 
flUClfAR POVIER~AIII-CUANIIIG 
III\IITS At~ ~tf'()fiQl'Ts AS.ti! tl~l981 

TABLE 9'1 SUMMARY OF cmTSIIA FOR ACCEVl'ANCE TESTINB 

l.vofftlldoi't Nld 
Aoeo~C!llmb 

lt1110 1)1610 Pmlfdadby" ·NS09 
T,p1 &tcffDII ~-rav1n- Raf"'11DCO 

VIW&I lrlDl)OCIIOQ $ Nnrut~"1Y2•ilfrvm¥t11mvngll!OGI" iu.a.2 

Jfowlng l4>Dk T~f 0 T"en~nndll01'mlc:IJ 4.6.4 

IIT•llfmuM erJcw&llla l•oll&o~ @Im\ 4.14,-4.2 

p!V9JUNI blMllllle,Y ,~ bD ~fed --tAPIJrulng Ff;ni~ -7 ldanllftcotlo11 at f'lllr\05 to Ii;, lll?llod 6.6.1>.3 
Leolt Ttat 

T~t.Fr11,..mds) lllld talor.lnce 4.6A 

f-l~~rn-&tl:>t111bl".lllnl<as& ·"-14 .. ... 

"1Jve11"'3kT~ jj ~~•e• to to t0f1&d. apl)llcolllo toat 4.t4-.,U.4..6.4 
~"""'° lan,l"tallirO!lll:Ol, iuid m'"'1mll1l\ 
_3111»\\•alll9188119~~ 

J~~lllll••lbn far duat !Mt exceptions 6.10.8 

Jl.lrffow Co:llu:IIY D llequlred m"m-alum deei(!Ji oirflon-RII<! r.,, "'1o11 -'4.U-,4.2 
M~ DE$tliblJIIOD "l:>Of"11ngrnll<l4 I 

. Maunum alb,'nit,6, aiflo,v rate 4,14,,J.2 

waion flt>'t1 ttott 4,:l 
. . 

Mhb-tum fUar hauoilliJ P1enma dl<>J> -.;1h 4,2 
doa11 filtOI oomp~naP1• er.d ten p16'1Pma 
tolcr111nca, 

inaxim1,m lillur 1,i><i~ ~•~Uni< cJ,op n'ilh 4.2 
OC>lntt.18111 ,lfrly Hur p,009~101 d:op pruJ IOSl 
p~liur-o tok>mlc,; 

A1'-Ai:rc)wl Mbilott 9 °"410,, 3r;Jk),'I fi118 4.:a 
Onilormltv 

ln,l'locoHE.l>A lD<lk Ta~t 10 DO!llgn nldl<J,v e:a 4.2 

f,laxlo>.isll (ilirti'I e,:.Hnilliir-1.Jrt1 MOflltl 4,2 
· 1ilf6l bonli.lin}Orum droit 

M8Xllt1'.lfll ·s11owloblo P4Mlt81p)fl PS-ARIFSAR.rr~~hnic.il 
Spoolfi••tF.>n 

loi-~Adat.el>ffl.eak Teut t1 °'3!1i!7<'111!,!101.-1al$ 4,2 

MD~l,oori, 4llOWllfllt ~40.lt0lfoll PS-'\RIFSAJ\IT0&1m..:.11 
Sc,or;lfit:Sti.,n 

. Printed On:· 21-Dec-04 Page 5 of6 
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ASnE N5Q1 6i • D?S9b70 0D50SAb 5 • 

~ S>C)\IJ~ NANT AIIM:t.EANr.lG 
·ullrf8 ,-t,1D c:or.1POr~~ 

TABI.£ ·9-1 .SUMMAR\' OP CRffl:RIA f()R ACCEPJANCE 1ESTING (CONTD). ·~-.,. 
A°"'pllllNID c-tlitdil 

1'31b ft910 ~,, lal~ 
Tltl ~ Sy,stan,Eaulner lftf-

ll>ICt l>aa'l;,111 ByJl9t• Tm 12. 'taot bmmd:,ry 111 In, IHtecl 4,14. 

D6!1oi, oltllll\'ttat& 4.2 

OP.•rld!nil prDSISIIIII d1f-nllal nc,11>111 dssu>ar 4,& 

M;ubnu,n tllbw.bl; pOINltraillrC 4.14 

$v~n:Dl liyp;,u T~t -1~ Tflal bC'-i!'lll!l'f\9 lie l••led 4.14 

08!<'i911 e111J~y, rato 4.J 

OporatL~p P-DliSISJI !lilf~al 4,8 

.Ma:drmnn ..i_tow .. bla PDIIOtJ<rliOA -4.14 

14• Hqoru: Pmfoarutlll!a lliot 14 Ooslgn alrffa\Vfllte .-f.Z 

DD~cer.~IV 4.2 -

tief/i911 ~~oNre dllforonl"ql lleavh;J 4.2 
fllmpo,nJturo - entotlnDI 

0..l~n o,,rronc lomp~I. •••h drcull !It ilo,i!ift ·11.11. 
V(lll~ 

ubctlitory Tasllr-9_ of 1& oe,ll~" e11111V~ ,a,11- :-.9 
AIJIIOll:,;nf 

- 1!4dth1-S(J)M:I ,1:2. 6.2. 

·oo.t;-<L •n,ladty 4. ,.., 5.i· 

Mlr.lnwm n,oldonoo time PSARIFS(\i!,lf>lffllllcto_l 
Spaclll~•tl_<m 

Tear et1r4:tlar.5 PSARIP.lAIIIT«J-,:iiCi/i 
$poal11car§o;i 

Mo.,lmum lllowt,blo pGMtrtlllllt\ P6ARIFSAlt/T.-c11n11,ai 
~&clllCDIJctl 

Printed Ori: 21::.nec-04 Page 6 of 6 
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ExhibitG 

' ~NO Qf _NI.ICWJIAIR TREAlMiAf S'ffl'iiMS . 
.. .. 

TABlE I "JESTS AND INSPECTIONS ·wrm R£COMMENDED 

Ykual lnlljleC1h',o 

--~loakl$St 

-~lcaPll,lfil11&111 

·11o~imw.t 

1,Jl.atJn!inv hmD PNMUIO hak 11m 

--~lflow c,patiiy ~"° dlaln"bullon 

!dr• elOllOI mlxli,g t,tiil'om,11,ribst 

ln1'1D!'O lani wsl;. HEPI\ 1lltcJs 

·.Afr hnll!r parlDffllnnce laot 

. NO'l'E$: 

. FMQUSRCIES . 

5 

&. 

e 

7 

i 

.10 

12 

14 

lli 

-~fvre eacb ~ sariea IN019 !211 

~•lltumPII 

l\l!CllpL1r.oeoPfffl,131J 

Ai:C-liptanlla iiDit ill" left! ol!M Mtb 10 -~ 
-~iall .. 

01111~ )HOt,a, mJ 

~ncv(Uo~l31) 
S!ll'J8i~"' ~-i~I 

Acc8p111nce !l'iow PII 

1\a:lip111noa. all,:,r 111ch H!PA filw tejlfac~nl 
onhllwat- 00~1, ·opor.adnv,;y,.la IManis ""~ . 

~tar.ea anct"llt lei1t..,,.. eacl! openning 
. q,d8 llf!'l"a Cll. lBII 

Ac1cq>I\UIC4 ~Dd ;ic '°"" onco eodl ~IJ 
~LNott.m.tGH 

Atce~- and Ill loHt OIJG8 il\:ch opal'llllng 
cflllo vioc-• PIJ 

AA:,;opQJ109, butoie &Rell ad!IJll>w 191J1BellMBIIL . 
IAd. M laa_stor.ci& eecti O~OC\'Cl$ IJ'I~• 
131,IJl,lllll 

: nJ nltd lillK of motOttl, Yi~ atd dal!1"" 9~911>19-, Jilhd ~ ~ '1)'$i91r.3 "' note~ b\1-~ S!HdPNI, 
f2l F,cquit1"Y«-n1rifvl~ loop oaala end Ira.,,, .,1n1r, be s1111lb.tC6d brlhll ~r-,o-un!i Jnjet;rit, nt 1111 II~ . . 
·13) Aer..eptinca~ to 'bo madt llfler~•lion of tinlllal tan,;tru,!a)an.end dlar '(fq .11>1)or ~mQlOdlf'~11 orqpOII. 
f4) :n-.. ~ fte"l9 lei'k - -, Jil 111:0mffl#Mlecf,. b!II op!l!lni,f ta.Ill •~h ... r\m ID lde11111y mount1119 frame _IHkaP wtildl 

· ·wi>ll.d la& lnr,1oded ,i~ a pOrt i,t tctal ~'k ~ durlnll HEi'"A filier:1>am· snll ~da~ bonl<ln-,,laea-l11elc 1asn. In mm,y 
-~ a thi,,ciuuf, l11101•l ll!l~"'1 cl 11>1>.maunirnc, ha.M er"'"""" lho .maon61>11 froma-lookqio camponmll !If eoi.l J>oP 
kll:ae-• will bo ·ml!JimaL It II terc II? to lh9 -w to dab,n»!na ..,1'441.,., lll0Uftlln9 fnlm. loak·liMc Is warra,-tad bNtd IIJI01I 

. th8 \isuftl 811l1MiRBliol'I. .. ' . . 
• I.SJ ~,, c,poclly-for~•,,.. purpmes b p..tame.i Jlrk>t to ...., ill-Ill.ml ~•'I'. tald per para. a.a. 1,1. . · . 

($J "9,lcd~ in-pl~co IN!< tost9 d ~orm loell!od ~ithln ~II" coniimff>O!ll,a ll!'d used DIiiy fer JOO% Ndtcu-.n #it not 
. nftCWaltJY, . 

. O'.I Adscrbonts 111ust bo tas!nd bllfQM ir11UIWlnn or 161)1ar..emaiil. ID 611.abOdi cllid~i.,,, ~la• tar labv,911>ry lnline 1~id 
be t>lcGn~ lh• roltiln~ &1-pllll-'O tatlnf ol ltl• lnmllod.q,lllam iitwulfy tM <C>lldi'e0n or1'>• adaOJt>eni. . 

G8l Arlt!Jlb8hl_h:~mdlilloraioivtaalt Ghallbs mlldl to con&m ptJIG-ce atil\'IIIM!a-,u;uc,dln,ia 72011raf~ 
:ap~ration c,r for any ")'Stain lm111tdlalelr l<lllawm9 IMfflda~_""llO><lte l!J .alwm. ~ "' vdiar orllffllq bi,a or vapon 
w~lch CO\M dag,ed& tile pe,10,mance al OID ""'omar,4. 'ti.. 720 llr raqvlrement rn,.y t'll 111cdllled bal!d on tabomccy,aot 
hiflo,y, 

s 
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TECHNICAL SPECIFICATION 
amec!' 

PROJECT: Final DBVS Deskin 145579-D-SP-036 I REV.1 

PROJECT NO.: . 145579 
OFF-GAS TREATMENT SYSTEM HEPA 

CLIENT: AMEC E&E - Richland, Washington 

C~verPage 

-Control Valves. Example 

AppendixC 

Example Data Sheets 

Valves (Full Port Ball Valve 300# Class), Example 

Filter DP. Example 

Distribution Panel (120/240V ac, single phase), Example 

Nonfused Disconnect Switch, Example 

FI.LTER SKID ASSEMBLY 
DESIGN AND FABRICATION 

1 

1 

1 

1 

1 

1 

6 

OFF-GAS TREATMENT SYSTEM HEPA FILTl;:R SKID ASSEMBLY DESIGN AND FABRICATION 
21-0ec-04 
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Control Valves SPEC.No. 

145579-0-SP-036 

ame NO. BY DATE. SHEET OF DATE 

12116J2004 1 1 

BY CHK'D APPR. 

JI. 

P.O. 
Project: Demonstration Bulk Vitrification Project REQ. 

Tag No.: DBVS-HEPA-HV-xxx Service: ______ . ___ H_E_P_A_S-<.,y_s _____ P&ID: DBVS-SK-P.:._102~.'-----' 
Fluid Code: Desc. : Uneno.: 

Units Max Flow Norm Flow Min Flow Shut Off 
2 *Flow rate ACFM 
3 • Inlet Pressure P1 inw.g. 0 
4 

U) 
• OuUet Pressure P2 inw.g. 0 

z • Differg_ntial Pressure dP = P1 - P2 0 inw.g. 0 
5 

.E 
0 

• Inlet Temperature F 
6 z Spec.Weight I Spec.Gravity/ Mol. Weight 0 1/18 1/18 1/18. 
7 u 

Viscosity/ Specific Heats Ratio w cp 0.02/1.4 0.02/1.4 0.02/1 •. 4 
8 

u 
~ 

9 w 
U) 

10 

11 

12 

13 
w 

14 z 
::; 

15 

16 

17 

18 

19 

20 ._ 
·W 

21 z z 
22 

0 
m 

23 i':; 
24 

25 

26 

0 
m 
w 

>
~ 

Vapor Pressure Pv / Crit Press PC 
• Required Cv 

• Travel % 
• Predicted Sound press. levei (at 1 m.) dBA 

Compressibmty (2) 

Solids cone. I Particule size 
Pipe Line Size In 16" Out 16"' 

Pipe SchjW.lhick. In·-· ... __ .1~ .. Out 10 
Mater'! A312 ANSI Ins. --- - ....... . 

• Type -· __ Butterfly Valve. • Std/ Full port. _1:~J! ......... . 
• Size 16" ANSI class 150# 
• Valve max P / T0 

• Manufact~!er Keystone Series --·-· 
* Model . Seller Selected. (e.g .. K-Lok Fig .360-134). ·-··-

• Body/ Bonnet Mater"I ..... _ ~-1'.~ ~). ~~~.M.J2). 
• Liner Mater'I / In.Diam. 

End In 
Connection Out 
Flange Face Rnish 

• Face to Face dim. 

End Ext/ Mater'! 
• Flow Direction 

16"Ran~e 

16".Aange._ .. 

27 • Type or Bonnet 

53·· 

54 

55 

57 

SB 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

28 • l~e & lso Valve • ISO 69 

29 • Packing Material. RTFE 70 

30 • Packing. Type 11 J--+---=-:..;_ ___ --"-'-~--'--'-~------'~---11 
32 • Type 72 

33 • Size • Rated Travel 73 

34 • Characteristic 
35 • Balanced I Unbalanced 
36 ::. -• Rated ' Cv 

37 ~ • Plug/Ball/Disk Matr1 
38 

39 
40· 

--41 

43 

44 

·45 

47 

48 

• Seat Material 

• Cage/Guide Mlr1 
• Stem Material 

II) NEC Class 
CJ) 

·w 
u 
u 
~ 

U) 
w 

Group 

• Fl • XI 

316SS 
Buna-N 

Nitronic50 

Div. 

74 

75 

76 

.77 

78 

79 

80 

·81 

83 

84 

85 

10400 FlowThru 

0 
Max.85dbA 

0% 

•Type· _ -· ... ___ . Pneumatic/Spring Return . _____ _ 
• Manufacturer Key.stone Series 
• Model Seller Selected (e.g. Keystone F453+F79U. ) -·-·-, . 

"Size Sener • Eff Area ----
Action Open i Close / lock 

a: • Max Allowable Press. ····-·--··-·-· ·. 125 psig ·-······ ·-· __ . 
..... 100 psig ·--·--··-- __ 

0 

i 
~ 

• Min Required Press. 
Available Air Supply Pressure : 
Max 

• Bench Range 

Actuator Orientation 
Handwh'I Type . 

Min 

. ·---- ----· ..... -- -··------ --· 
Air Failure Valve Set at 

---••--•--- • ~ •• • 0 •- -•• •--••- -•H 

Fail Closed 
t---il---'-'-'-''---'=:;.;;_..::.::;=._..;.:··;:.:··::.-·=··-a:.;·;.a;··-;::--'-'.·-:::.-::.···;..:·_;·c...;..;· ·;.a--;a··.::..···:...;.:;··-:;;;-·;.;;•·.;_· ..::··..:;·f--i 

Input Signal 
'Type 

a: Smart Communic. 
w ·--·-····· . 
5·. • Mfr & Model -·-···-. Keystone Series ... ······
~ •.on Iner. Signal. Output: Iner./ Deer. 

~ Gauges By pass 

. U) 
w 
::c u ._ 
3 
U) 

._ 
w 
U) 

O'.'. 
q: 

• Cam Charact's. 
• Air Port size • Boosters 

Type . . 24VDC Proximity (3) _ .. Q~ntity 2 
·• Mfr & Model Keystone Series 

Nb. contacts I rating. 
· Actuation Points 

'Mlr&Model 

*·Set Pr~ss. 
.. ------- - -----·-·-- .. 

Filler ~auge 

~ • HydroPre~ure. JM:t ~Sl\i!~:8.1~-~ : .. 
13 ANSI/ FCl"leak. Class per ASME N5.09, sect.5.9. 7 -····-·· ..•. ._ 

._ 
49 ~· 

·so 

1 ~ 1~0 to 125 psig Compre5:5<:.d ~ir .is available 

~) C"11!,~ ~~.9..uir.ed if Available 

~1.~~-~~-~?id val~~ _(if .use~) and e_r~xi~il>.'. s~n~o~ _sll_all be. in NEMA 4 encl?S~~es: _ _ :' .~----
. S20.50 

• : Information supplied by Seller unless already specified •. 
GS-270 
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Valves SPEC.No. 
145579-0-SP-036 

ame NO •. BY DATE REVISION SHEET OF 

Project: Demonslralion Bulk Vitrification Project 

1. Type FULLPORTIIAll.VALVE,300#ClASS -----------····-··--··--
2. BodySize _____________________ 1.• ______________ _ 

3. Body Maleria! .. . . __ •. Seller Selected (e.g. Carbon Steel. WCB) _____ _ 
4. Polt Size FULL PORT 

........... ·--- ..... - ... -· ·---------- ----------
5. Number of POiis 2 

6. Guiding 
7. End Conn/Raf111g 
8. Packing Malerial/Type 
9. Lub!icalor 

10. 1so Valve 

11. Borv1e1Type 

12. Trim From 

13. Trim Material Seal/Plug 

14. Shall Malerial 

.. ···--·-·-- --·· -·- --· -- ·---·-- -- . ·--·- -··· -·· ... - .... 

Seller Sefecled (e.g. _I' Extended Bull Weld for Sch 40Pipe) __ 

UHMWPE 

316SS8all ·-----···---------· ···---------- ··-· - .... --~- -------·-
_________ UlfMWPEw/ Cavity Filled Seats ··-·· _ 

316SS 
15. Required Seal Tf!lhlness B16.34 
16. Max Allow SOund Level dBA 

Design Pressure 

Design Temperature 

65dba 

1 1 
BY I CHK'D 

JI 
P.O. 
REO. 

17. MFR. FLOWTEKTRIAOSERIES 
18. ModelNo. 

Seller Selected (e.g. 1" -FP-2.J.04..3.U.G.L, UHWPE Cavily Filled) 

19. Flow Composition 
20. Required CV 

21. lnlel Press Nonn/Max 
22. Flow Rate Norm/Max 

23. dP/Max 9llll Off <IP 
24. TempOper/Max 

25. Oper sp grN"rsc 
26. % SuperheallAash 

'II. Cril Press/% Solids 

28. Mol W!Napor 

29. Pred. Sound Level dBA 

30. Supprier 

31. Address 

32. Phone 

33. Fax 

Water 
120 (Flow lhru) 

---·· 1 cp ··-. 

UNIT PROCESS COMPANY 

Royal Cily, WA 
(509) 346-9920 . ··--------

_ ·········-· (509)_346-9951 ________ .. 

DATE 

12116/201)& 

APPR. 

<

<

<

<

<

<

<-

<· . 

<

<-

<

<· 

<.. 
<· 

<-

Rev.- Tag.No. Line no. /Equip. P&ID Dia.Seat 1• Pressure Notes 
Matr1 Max. Nonn. Max. Range 

DBVS-HEPA-V-XXX 0BVS-SK-P102 Filtered Water. Condensate 

_ NOTES . 
Shell and seat \est re_quired with test report per ASTM 816.4, MSS-SP-61 and MSS-SP-72. 

S20.41 

• 
145579-0-SP-036_Dala_Sheels.xls 
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ame& AMEC E&C Services Limited Instrumentation Data Sheet 
Trail_, BC Canada 

.. 
ASSETNUM8ER: 145579-D-SP-036 TAGNUM8ER: 36-PDIS-XXX 

SUBJECT: Bulk Vitrification HEP A Filter Svstem 
SERVICE: Filter DP 

SUPPLIER: 

MAKE: Dwyer P.O.No.: 

MODEL: . Series 3000 Photohelic Pressure P&IDNo.: DBVS-SK-PI02 
Switch/Gage 

TRANSMITTER 
Power Supply: 24Vdc 

Model No.: 331 0MRS Photohelic Output: 

Range: 0-10 inH20 Relay Output; · PDAH(TBD) 

Calibrated Range: 0-10 inH20 Local Indication: 0-10 inH,O 

Case Material: Aluminum (hammerloid finish} Conduit Connect: 
Enclosure Rating: Mounting Bracket: 

TRANSDUCERS 
.. 

Model No.: 33IOMRS-0-I0-24V de 

Line Material: ss 
Line Sizc/Sch'd: 

Transducer Mat'I.: 

Process Conneciion: 

Signal Cable Length: 

Mounting.: Vertical 

Classification: 
3l6SS Tags permanently affixed to instrument: 

OPTIONS· Accuracy 0.25% span or better 
Diselay 10 read in "in H20'• 

Weather-E!roof_housing 

SERVICE COND{TJONS: 
Line No./Size/Sch Max. Velocity: 

-Fluid: · Air Spec. Gravity: 
Flow: Acidity: 
TenipMin.: Percent Solids: 
Temp Oper.: Material Build-Up: 
Temp Max.: Vibration:-
Press Oper.: 0-10 inHiO .Line Material: 
Press Max.: 

' 
NOTES: 
I. The Buyer has reviewed tl1e trans1nit1ers offered and found that the fol.lowing ordering information from·Dwyer 

Instruments, Series 3000 Photohelic model 331 0MRS-0-10-24 VDC may be suitable. in any case, the final 
.selection the component is the responsibility of the Seller as this is provided for_ jnfonnation. only, 

By:RW I Chk: I Aopd. I Date: IO 1504 I Proiect: D8VS I Rev:·o 

PaiicJ of I 
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Distribution Panel 

ame NO. BY DATE REVISION 

Prolect: Demonstralion BulkVilrificalion Proiecl. 

1. Vons 120124Qya_i;single-phase ___ --··---------··--··-·· 9. MFR. 

SPEC. No. 
14557~P-036 

SHEET OF 

1 1 
BY. I CHK'D· 

JJI 
P.O. 
REQ. 

DAlE 
12/16/2004 

APPR. 

2. Amps 10. Model No. ... 

3. Breaker type 

4. Main Breaker 
4.a. Amps (lrip) 

4.b. MFR 

-4.c. Model No. 

Boft-illl . ---··-·------------- -·--·-·--·--·-----
yes------- --- --· -----------------·------

.. --·--· ···- ... -·. ···----·----------
5. Thenn. Mag. breakers ~~ 

5.a. MFR 

5.b. Model No. 
6. GFCI breake1s 

6.a. MFR 

6.b. Model No. 

7. GFPE lxeakm 

7.a. MFR 

7.b. Model No. 

8. Oocumenlalion 

9. Enclosure 

Rev. Tag. No. 

NOTES 

yes 
. ····- .... -· -·· . 

_yes ___ .. ···-•-- -------··· ···------·-·-- .•... .. ·--·· 

d~~~e~ ?.3_!lel sdledule, inside door _______ --·------·--·--· __ 
NEMA4 

line no. /Equip. P&JO 

GS-273 

· 11. Supplier · 

12. Address 

13. Phone 

1-4, Fax 

--------- ----·-··· ----------1 

Notes 

c. 

<-

<· 

c. 

<

<

<

<

<

<-

520,41 

145579•D-5P-036_0ala_Sheels.xls 
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Nonrused Disconnect Switch 

NO. _BY DATE -REVISION 

Prolect: Demonslraffon Bull. Vdrificalion Pmiecl 
1. Volls 480\I ac 6. ""R. 

7. Mcdf:l llo. 

SPEC.No. 
0

143643-0-SP-036 
ISHEIIT OF 

1 1 
BY I CHK'D. 

JJI 
P.O. 
REQ, 

DATE -APPR. 

<-2. Amps (frame) 

l. Poles 
. -· -----------------------1 

3 

NEMA4 
----------·--·---- --··--

4. El1closure 
5. Op!lons" 1 NO. 1 NC_aixilialyoonlacllforlllOIOrc!rcuilSorey) 

8. Supplier. . -·· ..... ,. _______________ _ 
9. Address -----·-·-. -···--··-

10. Phone 

11. Fax 

Rev. lag.Nr,. Line ro. 1Eqtrlp. P&ID 

NOTES· 

AllemateMFR: HMO-Kontio II.MA 1.5x1x6H Performance and o;menslons shaR be in accordance with ANSI 87:i:M, a,:,d H~3.1 "through 3.6. 

05-274 

<-

Noies 
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TECHNICAL SPECIFICATION 
ame& 

PROJECT: Final DBVS Design 145579-D-SP-036 I REV.1 
OFF-GAS TREATMENTSYSTEM HEPA 

· PROJECT NO.: 

CLIENT: 

145579 FILTER SKID ASSEMBLY 

AMEC E&E - Ri~hland, Washington DESIGN AND FABRICATION 

Appendix D 

Bidder's Drawing and Data Commitments 

(4 pages including cover) 

. . . . . -

OFF-GAS TREATMENT SYSTEM HEPA FILTER SKID ASSEMBLY DESIGN AND FABRICATION . 
21-Dec-04 · · · 
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ame& 
TECHNICAL DATA SHEETS 

PROJECT: Final DBVS Design 145579--D-DS-036.1 I REV.1 
OFF-GAS TREATMENT SYSTEM HEPA 

PROJECT NO.: 145579 FILTER SKID ASSEMBLY 
DESIGN AND FABRICATION 

CLIENT: AMEC E&E - Richland, Washington EQUIPMENT NO.: 36-D58-003 

BIDDER'S DRAWING AND DATA COMMITMENTS 

' Vendor shan supply aH drawings. manuals and documentation in the quantities indicated. Approval drawings are due wilhin the 
lisled number or calendar days alter issue of the Purchase Order or.Letter or Intent. The dales set out for drawing and data. 
submissions are governed by lhe engineering design schedule ol the project The Vendor shall supply one Autocad disk file 
and requested number or copies within the listed number of calendar days. Final drawings mus! be certified as correct a!Jd . 
bear the Verniers name. equipment number and Purchase Order Number. Drawing Transmlltals listing the document numbers, 
revlson numbers, quanlilies, starus and document types must be Included with all submissions 
(including electronic: submillals) 

SEND ALL DOCUMENTS TO: DMJMH+N, Inc. 
< 

dba DMJM Technology .. 
Submit all documents via courier service t 3250 Port of Benton Blvd 
Faxed documents must be followed by the originals. Richland, WA 99354-1670 
Electronic E0 mail or FTP transmissions of drawings & data must be copied to Attn: Proj~ct Records 
Document Control Phone: (509) 375-7856 
Always include a transmittal Fax: (509) 375-5331 

BIDDERS MUST PROVIDE ESTIMATED LEAD TIMES FOR APPROVAL.DRAWINGS 
Proposal Bidder shall include this data for each Item REVIEW VENDOR 

Review Required before orde(ing or start of fabrication ITEMS.DUE COMMITMENT 
Final Required Wilhin 7 days prior lo shipment and before llnal payment WITHIN 

PROPOSAL REVIEW FINAL DESCRIPTION · (DAYS) (DAYS) 
E+3 Proof of NOA-1 or equivalent QA program 

E+3 Experience Usl and mainlainability inlonnalion 

E+3 Completed dala sheet 

Et-3 •. · Subcontractor list 

E+3 E+3 Design, fabrication & delivery schedule PO+7 

E+3 E+6 90% Design and Fabrication Package induding: PO+21 

• Drawings . 

- C,!lculalions 

- Completed Equipment Data Sheets 

- Vendor Cut SheelstTechnical Brochers 

- Bill or materials· 

E+3 E+1 Tesl Plan/Tesl Procedure PO:>21 
E+1 .e+1 NDE persoMel certifications PO+21 

E+1 E+1 Visual Weld/NDE procedures P0+21 

E+1 E+1 Visual weld examination proceduie/weld map Fab-10 

E+3 Et! Welding procedures. procedure qualification records, Fab-10 

and welder procedure qualilicalion records · 

E+3 E+1 AWS cwi ceitificate Fab-10 

E+3 E+1 Material Control Procedures F.iti-10 

E+3 E+3 Protective coaling specifications 
.. 

Fa~10 
E+3 E+1 Fabricali!ln lr3'!elers - Fab-10 .. 

E+3 E+1 Cleaning procedures _Fab-10 

OFF-GAS TREATMENT SYSTEM HEPA FILTER SKID ASSEMBLY DESIGN AND FABRICATION 
21-0ec-04 · 
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• · ·, tec1ult)logy 

TECHNICAL DATA SHEETS 
amec!J 

PROJECT: Final DBVS Desian 145579-D-DS-036.1 I REV.1 
OFF-GAS TREATMENT SYSTEM HEPA 

PROJECT NO.: 145579 FILTER SKID ASSEMBLY 
DESIGN AND FABRICATION 

CLIENT: AMEC E&E - Richland, Washington EQUIPMENT NO.: 36-058-003 

BIDDER'S DRAWING AND DATA COMMITMENTS . 
Vendor shall supply all drawings. manuals and documentalion in lhe quanliUes indicated. Approval drawings are due Ymhin the 
listed number of calendar days alter issue of lhe Purchase Order or Leller of lnlenl The d_ales set oul for drav.;ng and dala 
submissions are governed by lhe engineering design schedule ol lhe project The Vendor shall supply one Aulocad disk file 

. and requested number or copies wilhin the fisted number of calendar days. Final drawings must be certified as correct and 
bear the Vendors name. equipment number and Purchase Order Number. Drawing Transmittals lisUng the document numbe~s. 
revlson numbers, quantities, slatus and document types must be Included with all submissions 
(lncludlng eleclronic submillals) · 

SEND ALL DOCUMENTS TO: : DMJMH+N, Inc. 
dba DMJM Technology 

Submit all documents via courier service I 3250 Port of Benion Blvd 
Faxed documents must be followed by the originals. Richland, WA 99354-1670 
Electronic E-mail or FTP transmissions of drawings & dala must be copied to Attn: Project Records 
Document Control Phone: (509)375-7856 
Always include a transmittal Fax: (509) 375-5331 

BIDDERS MUST PROVIDE ESTIMATED LEAD TIME_S FOR APPROVAL DRAWINGS 
Proposal Bidder shall include lhis dala for each item REVIEW VENDOR 

Review Required before orderina or slart of fabrication ITEMS DUE COMMITMENT 
Final Required within 7 days prior lo shipment and before final paymenl WITHIN 

PROPOSAL REVIEW FINAL DESCRIPTION tDAYS) (DAYS) 
E+3 E+6 100_% Design and Fabrication Package including: P0+21 

- Mechanical, Structural and Electrical Drawings 

- Mechanical. Slruclural and Eleclrical Calculations 

• Completed Equipment Oala Sh eels 

- Vendor Cul Sheels/rechnicat Brochers 

• Bill of materials 
When 

: E+3 E+1 NCR•s identified +3 

When 
E+3 Et-3 Fabrication red-line changes identified 

E+3 E+1 Preliminary Data Package Including: P.lioc lo FAT 

- As-Buill Drawings and Weld Maps 

- Fabrication Travler Closeout 

- Recommended spare parts and frequency of replacement 

- Rill!Jing sketches 

- System assembly instructions 

- Operalion and mainlenam:e manuals 

• CompleledTest results (document al)d video rf;!C(!rds) 

•.Packing list and idenlilicalion of shipping suPJ)Ofts 

• Field calibrallon Procedures and R!!!Jorts 

• Inspection Reports 

- CoC's I CMTRs 

• NEC inspection certificate & eleclromagnetic interference lest 
resulls 

OFF-GAS TREATMENT SYSTEM HEPA FIL lER SKID ASSEMBLY DESIGN AND FABRICATION 
21-Oec-04 · 
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E&:IJ~l.,_,,udogy 

. TECHNICAL DATA SHEETS 
ame& 

PROJECT: Final DBVS Desian 145579-D-DS-036.1 I REV.1 
OFF-GAS TREATMENT SYSTEM HEPA 

PROJECT NO.: 145579 FILTER SKID ASSEMBLY 
DESIGN AND FABRICATION 

CLIENT: AMEC E&E - Richland, Washington EQUIPMENT NO.: 36-D58-003 

BIDDER'S DRAWING AND DATA COMMITMENTS 
I 

Vendor shall supply all dl';JWings. manuals and documentation in lhe quanlilies indicated. Approval drawings are due wilhin lhe 
listed number al calendar days alter issue ol lhe Purchase Order or Leiter of Intent. The dates set out for drawing and data 
subm~slons are governed by lhe engineering design schedule.of lhe projed. The Vendor shaQ supply one Autocad disk me 
and requested number cl. copies wilhin lhe 6sted number of calendar days. Final drawings musl be certified as correcl and 
bear the Vendors name, equipmen! number and Purchase Order Number. Drawing Transmittals listing the document numbers, 
revlson numbers, quilnlilies, status and document lypes must be included. wilh illl submissions 
(including electronic submittills) 

· SEND ALL DOCUMENTS TO: 

Submit all documenis via courier service 
Faxed documents must be followed by the originals. 
Electronic E-mail or FTP transmissions of drawings & data must be copied lo 
Document Control 
Always include a transmittal 

DMJMH+N, Inc. 
dba DMJM Technology 
3250 Port of Benton Blvd 
Richland. WA 99354-1670 
Attn: Project Records 
Phone: (509)375-7856 
Fax: (509) 375-5331 

BIDDERS MUST PROVIDE ESTIMATED LEAD TIMES FOR APPROVAL DRAWINGS 
Proposal Bidder shall include this dala for each ilem REVIEW VENDOR 

1------1---R_e_vi_ew_-.-R_eq_,u_i_red_b_eJ_or_e_·o_rd_e_rin-"g<--o_r_s;.:.1a..crt_ol_f..cab:.cri'-ca_t_ion..:._ __________ --1ITEMS DUE COMMITMENT 
Final Required within 7 Clays prior to shipment and before final payment WITHIN 

PROPOSAL REVIEW. FINAL DESCRIPTION (DAYS DAYS 
E+3. E+t Packaging and Shipping Plan Del-21 

E+3 E+1 Final Data Package including: bel-10 

- Approved Preliminary Dala Package 

- Final FAT resulls 

THE TIMELY RECEIPT OF lHE VENDOR DOCUMENTS IS CRITICAL TO THIS PROJECT . 

. Buye~ commits to a 15 working day turnaround cycle alter reciept of ilpproval documents •. 

· I agree lo provide the listed documentation and data and the dates sl)own abov~. 

Vendor Si nature Date 

· OFF--GAS TREATMENT SYSTEM HEPA FILTER SKID ASSEMBLY DESIGN ANO FAl:!RICATION 
. 21-Dec-04 . 
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TECHNICAL SPECIFICATION 
ame& 

PROJECT: Final DBVS Design 145579-D-SP-036 I REV.1 

PROJECT NO.: 145579 
OFF-GAS TREATMENT SYSTEM HEPA 

FILTER SKID ASSEMBLY 

CLIENT: AMEC E&E .; Richland. Washington DESIGN AND FABRICATION 

AppendixE 

TFC-ESHQ-Q_ C-C-03, Revision B. Control of Suspect/Counterfeit Items 

(53 pages including cover) 

OF_F-GAS TREATMENT SYSTErv, HEPA FILTER SKID ASSEMBLY DESIGN AND FABRICATION 
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CONTROL OF SUSPECT/ 
COUNTERFEIT ITEMS 

-1.0 PURPOSE AND SCOPE 
(7.1.l, 7.1.2, 1.1.3, 7.1.4). 

December 31, 2003 

This procedure descn"bes the process for the identification, prevention, evaluation, notification, 
and disposition of suspect/counterfeit items (S/Cls) at CH2M HILL. This procedure applies to 
items that are: 

• In the procurement cycle 
• In source or receiving inspection 
• In inventory at warehouses and staging areas 
• Installed 
• In operation. 

This procedure applies to: 

• Company ordered material 
· • Material supplied by subcontractors 

• . Material and test equipment supplied by test sponsors 
• Construction 
• Fabrication shops 
• 1:,aboratory work and experiments 
• Surplus/excess property 
• Govemme~t property 
• Material obtained from U.S. Department of Energy (DOE) sources. 

2.0 IMPLEMENTATION 

This procedure is effective on the date shown in the header. 

3;0 RESPONSIBILITES 

3.1 Pro.curement Personnel 

Maintain awareness of S/CI and support S/CI program implementation. 

3.2 Inspection Personnel 

Perform inspections for conformance or acceptance of material including verifications that the 
item(s) being inspected do noi exhibit indications attnouted to potential suspect/counterfeit items. 

3.3 Quality Assurance Engineer 

I. Ensures appropriate procurement-controls are implemented to preclude entry of S/CI to 
the site through review of procurement documents. 

2. Notifies the S/CI coordinator ofnonconformance reports_(NCRs) associated with S/CI. 

3.4 S/CI Coordinator 

Apprises company,_DOE, and DOE.local Office of the fuspector General personnel ofS/CI status 
· and final disposition. . · · 
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3.5 Assigned Engineering Personnel 

1. Evaluate S/CI information for applicability to design and procurement specifications, 
system configuration, and operating conditions. 

2. Provide technical specifications, critical characteristics, and acceptance methods in 
support of procurement and inspection activities to prevent introduction of S/CL 

3.6 Responsible Managers and Supervisors 

1. Maintain awareness of S/CI. 

2. Control potential S/CI. 

3. Evaluate training needs based on job classification and ensure individuals receive training 
in S/CI awareness, prevention, dete~tion, and reporting, as appropriate, to respective 
assignments. · · 

4.0 PROCEDURE 

4.1 Introduction 

The two most common S/Cls found at DOE facilities have been threaded fasteners ftaudu]ently 
marked as high-strength bolts, and refurbished electrical circuit breakers sold and distributed 
under false certifications. Purchasers have a]so been misled into accepting S/Cls that do not · 
conform to specified requirements by falsified documentation-. 

NOTE: Questions about a specific item should be referred to the S/CI coordinator. 
Attachment A provides a historical listing of suspect components. · Equipment/material types or 
classes have been established to identify those specific items which are classified as potentially 
misrepresented or S/CI. Attachment B provides a listing of those classifications and items subject 
to S/CI control at tank farm facilities. 

4.2 Procurement 

CH2Ml:IILL 
Personnel 

1. · Ensure material requirements are specified in subcontracts to preclude 
the purchase or introduction of S/CI. Use the information in 
Attachments A, B, C, D, E, F, G, H, arid I to identify specific 
components, characteristics, precautions, and other considerations that 
are to be addressed during the procurement process to prevent 
introduction of S/CI. . 

2. Ensure material requests for quality level l, 2, and 3 items and services 
include appropriate technical specifications, procurement quality 
clauses, documentation, and inspection requirements to prevent 
introduction of S/CI. 

3. In maintenance and construction/fabrication subcontracts, specify 
appropriate requirements to preclude the purchase or introduction of_ 
S/CI.· 

GS-282 



RPP-24544 REV Id 

ESHQ 

CONTROL OF SUSPECT/ 
COUNTERFEIT ITEMS 

Document 
Page 
Effective Date 

TFC-ESHQ-Q_ C-C-03, REV B 
4of52 

December 31, 2003 

Quality Assurance 
Engineer 

Procurement 
Personnel 

4. Review procmement documents to ensure they contain the appropriate 
procurement controls to preclude entry of S/CI to the site. 

5. Ensure vendor selection complies with qualification requirements for 
the quality level of the items and services and is based on the vendor's 
ability to demonstrate the capability of delivering acceptable items. 

4.3 Inspection for Potential S/CI 

Bill of Material 
Preparers · 

First Line Manager 

Engineering 
Personnel. 

Quality Assurance 
Engineer 

Assigned Inspection 
Personnel 

1. For quality level O and P-Card items listed in Attachmei:it B, designate 
an S/CI inspection in the special instruction of the BiJl of Material 
(BOM) in accordance with the requirements of 
TFC-BSM-FPM MC-C-01 . 

. 2. Ensure quality level O and P-Card items are inspected prior to material 
issuance. 

3. Obtain on-site S/CI inspection for quality level O and Pa.Card items 
prior to material issue and use. 

4. Provide technical specifications, critical characteristics, and acceptance 
methods to facilitate inspection planning for S/CI prevention and 
detection. 

5. Ensure S/CI detection criteria is incorporated into QA inspection 
planning activities. 

6. Use Attachments G, H, and I as resources for detecting S/Cls during 
walkdowns and inspections. Specific items are subject to inspection. 

7. Verify and document that the items being inspected do not exhibit 
indications attributed to potential S/Cls as described in Attachments G 
through J. 

8. If an S/CI is detected during inspection activities, document and control 
the S/CI in accordance with TFC-ESHO-O ADM-C-02. 

4.4 ·control of Material Identified as S/CI. 

Responsible Manager 
or Delegate. . 

Cognizant Quality 
Engineer 

I. Ensure items identified as potential S/CI are documented as 
nonconforming and controlled in accordance with . 
TFC-ESHO-0 ADM-C-02. Non.conformances identified as S/CI shall 
be reviewed and processed within four working days to determ1rie 
whether or not the items.are S/CI. 

2. Transfer tagged S/Cls to 2101-HV for storage. 

3. Notify the S/CI coordinator of all NCRs associated with the S/CI. 
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4.5 . Reporting of S/CI 

Assigned Company 
Personnel 

S/CI Coordinator 

l. Report all items identified as potential S/CI ·in accordance with 
TFC-OPS-OPER-C-24. (7.1.t) 

NOTE: Reporting of S/Cls is required regardless of safety class, where 
the S/Cls ·are located (receiving inspection, inventory/storage areas, 
fabrication and maintenance areas, installed, etc.), or their operating 
status. · 

2. Notify the DOE S/CI coordinator of all occurrence reports associated 
with S/Cls. As appropriate, transmit copies of NCRs and applicable 
documentation. 

3. Notify the DOE local Office of Inspector Genera] ofa]l S/Cls. 
Notification should be e-mailed to the DOE local Office of Inspector 
Genera] points of contact providing information in the foUowing 
fonnat: 

• NCR number 
• Date NCR was written 
• Purchase order/job control number (iflmown) 
• End use of product 
• Name of manufacturer, distributor, supplier 
• Safety class (if lmown) 
• Occurrence report number 
• Value of item(s) 
• Point(s) of contact 
• Description 9f item(s) 
• Quantity 
• Description of nonconfonnance 
• Any other_ pertinent information that would help the DOE local 

Office of Inspector General. 

4.6 Acceptance, Removal, and Disposition of S/CI 

S/CI Coordinator 1. Notify responsible company personnel that S/CI may not be destroyed 
or disposed of without written release from the DOE local Office of 
Inspector General. 

2 Prior to destroyiI?,g or disposing of S/Cls, consult the Inspector General 
to determine ifthere is a need to retain the items as evidence for · 
potential litigation. Based·on the Office of Inspector Genend's. 
decision. either: · 

~- Retain S/CI material as evidence for potential litigation, or 

b. Release S/CI material for final disposition and/or disposal as 
directed by the S/CI coordinator. 
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Engineering 
Personnel 

Assigned Company 
Personnel 

S/CI Coordinator 

3. Evaluate S/CI to determine if its use could create a safety hazard in its 
current/proposed application. 

4. If the engineering evaluation of the S/CI has determined that its use 
could n!)t create a safety hazard in its cunent/proposed application: 

a. Disposition the S/Cl to remain in place. 

NOTE: Criteria for dispositioning S/Cl is by acceptance, 
removal, or replacement after an engineering evaluation. This 
should be based on the deficient characteristic of the particular 
item; 

b. Identify the accepted S/Cl by marking with orange paint or 
other appropriate methods and note its location. 

C. In areas where operating temperatures are 500°F and above or 
are subject to cyclic loading where fatigue failure is likely to 
occur, replace all grades 8 and 8.2 S/CI fasteners prior to 
further use of the equipment. 

d: Engineering must also identify a way to prevent its reuse in an 
application it may not be suitable for: 

e. If removed, prepare the S/CI for disposal. 

S. If the engineering evaluation of the S/Cl has determined that its use 
could create a safety hazard in its current/ proposed application: 

a:. Contact Waste Feed Operations (WFO) Shift Operations to 
secure the equipment. 

b. Remove the S/CI as soon as practical. 

c. Tag, segregate, or otherwise control the S/CI to prevent 
foadvertent use. 

d. Prepare the S/Cl for disposal. 

6. Ensure that an S/Cl material dispositioned for disposal is properly 
·controlled and arranged for the material to be permanently and 
irrevocably altered so that it cannot be used. Examples of alterations 
include: 

• Melting 
• . Shredding 
• Destroying the threads on fasteners. 
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7. If the DOFJOffice of Inspector General has approved disposal, arrange 
for pick-up an_d disposal of the altered S/CI material on a yearly basis. 
Burying S/Cls may be acceptable if they do not contain hazardous 
material or material prohibited by federal, state, or local regulations. 

4.7 Surplus/Excess Material 

Responsible 
Personnel 

4.8 Assessments 

.. Q~ality Assurance 

4.9 Training 

Managers and 
Supervisors 

1. Remove S/CI from surplus/excess material before they are rele~sed for 
sale or transfer of accotmtability. 

2. Ensure surplus items received from DOE or other facilities are 
inspected for S/CI prior to installation. 

1. Conduct assessments of the effectiveness of the S/CI program. 

NOTE: The assessment should be performance based and designed to 
detennine if company activities are conducted in accordance with this 
procedure, DOE 414.lA, DOE O 440.IA, DOE G 440.1-6, and 
IO CFR 830, Subpart A. 

2. Lines of inquiry will be used as appropriate during assessments in areas 
that interface with the S/CI process. See Attachment J. 

l. Evaluate individual training needs of assigned personnel to ensure they 
are proficient in S/CI identification and control procedures within-their 
areas ofresponsibility. 

2. · All personnel involved in the following specific areas will receive S/CI 
process and hands:-on training, whether it be formal, continuing 
. training, or required reading. The formal training course that is 
available is Module #1, Course I 70720, "Suspect/Counterfeit Items." 

• 
• 

• 

• 

• 

Quality Assurance/technicians 
Engineers (design, systems, etc.) who procure 
materials/equipment 
Maintenance personnel ( electricians, pipefitters, millwrights, 
instrument technicians) 
Warehouse personnel who handle and process 
materials/ equipment 
Tool Crib attendants . 
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Counterfeit part. A part made or altered so as to imitate or resemble an "approved part'' without 
authority or right, and with the intent to mislead or defraud by passing the imitation as original or 
genuine. (Source: U.S. Department ofTransportation Federal Aviation Administration Advisozy 
Circular 21-29B, Detecting and Reporting SuspectedUnapprovedParts). 

Fastener (regardless of the safety classification). (Source: Fastener Quality Act, Public Law 
101-592 as amended by Public Law 104-113). 

• A screw, nut; bolt, or stud with internal or external threads or a load-indicating washer 
with a nominal diameter of 5 millimeters or greater in the case of such items described in 
metric terms; or l /4 inch or greater in the case of such items in terms of the English 
system of measurement which contains any quantity of metal and held out as meeting a 
standard or specification which requires through-hardening; or 

• A screw, nut, bolt, or stud having internal or external threads which bears a grade 
identification marking required by a standard or specification; or 

• A washer to the extent that it is subject to a standard or specification applicable to a 
screw, nut, bolt, or studs described above, except that such term does not include any 
screw, nut, bolt, or stud that is produced and marked as American So~iety for Testing and 
Materials (ASTM) A 307_Grade A or produced in accordance with ASTM F432. 

Grade identification. Any symbol appearing on a fastener purporting to indicate that the 
fastener's base material, strength properties, or performance capabilities conform to a specific 
standard of a consensus standards organization or government agency. 

Graded classifications. System used to determine minimum requirements for structures, systems 
and components (e.g., design, operation, procurement, and maintenance requirements). The 
graded classifications in order·ofprecedence are safety class, safety significant, and enhanced 
quality general services. 

High strength graded fastener. Fasteners,having a minimum tensile strength of75 ksi, including 
those produced and procured in accordance with the Society of Automotive Engineers Standard 
J429, Grades 5, 5.2, 8, and 82; ASTM Standard A325, Types 1, 2, and 3; ASTM A490, ASTM 
A354, ASTMA449 (I&II), anci some ASTM F468. 

Item. An all-inclusive term used in place ofany of the following: appurtenance, assembly, 
component, equipment, material, module, part, structure, subassembly, subsystem, system, or 
unit. (Source: ASME-NQA-1 ~ 1989, Quality Assurance Requirements for Nuclear Facilities). 

An all-inclusive· term used in place of any of the following: appurtenance, facility, sample, 
assembly, component, equipment, material, module, part, struc_ture, subassembly, subsystem, 
system, unit, do.cumented: concept, or data. (Source: DOE G 440.1-6, Implementation Guide for 
use with Suspect/Counterfeit Items Requirements of DOE O 440.1, Worker Protection 
Managemen~; 10 CFR 830.120; and DOE 5700,6C, Quality Assuran~e). 
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Substantial safety hazard. A loss of safety .function to the extent that there is a major reduction in 
the degree of protection to the public or employee health and safety. (Source: U.S. Deparbnent of 
Energy (DOE) M 232.1-IA, ''Occurrence Reporting and Processing of Operations Information"). 

Suspectfcounterfeit items. A suspect item is one in which there is an indication by visual . 
inspection, testing, or other information that it may not conform to established Government or 
industry-accepted specifications or national consensus standards. A counterfeit item is a suspect 
item that is a copy or substitute without legal right or authority to do so or one whose material, 
performance, or characteristics are knowingly misrepresented by the vendor, supplier, distributor, 
or manufacturer. An item that does not conform to established requirements is not normally 
considered S/CI if the nonconformity results from one or more of the fo11owing conditions, which 
should be controlled by site procedures as nonconforming items: 

• Defects resulting ftom inadequate design or production quality control 
• Damage during shipping, handling, or storage 
• Improper installation 
• Deterioration during service 
• Degradation during removal 
• Failure resulting ftom aging or misapplication, or 
• Other controllable causes. 

(Source: DOE G 440.1-6, Implementation Guide for use with Suspect/Counterfeit Items 
Requirements of DOE 0-440.1, "Worker Protection Management;" 10 CFR 830.120; and 
DOE 700.6C, "Quality Assurance''). 

6.0 RECORDS 

No records are generated during the performance of this procedure. 

7.0 SOURCES 

7.1 Requirements 

1. DOE-0-232. IA Part 4.f. (1 ), "Occurrence Reporting and Processing of Operations 
Information." (S/RID) 

2. DOE O 414.lA, "Quality Assurance." 

3. 10 CFR 830, Subpart A, "Quality Assurance Requirements." 

4; D_OE O 440. lA, "Worker Protection Management for OOE Federal and Contractor 
·Employees." · 

7.2 References 

· 1. · · HNF.:.SP-MP-SRID-001, "Standards/Requirements Id~ntification Document for the Tarilc 
Fann Contractor." 
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2. DOE G 440.1-6, "hnplementation Guide fQr use with Suspect/Counterfeit Items 
Requirements of DOE O 440.1, Worker Protection Management; 10CFR830.120; and 
DOE5700.6C, Quality Assurance." 

·3. NRC Information Notice-89-70: "PosS1"ble Indications of Misrepresented Vendor 
Products." · 

4. NRC Information Notice 89-70, Supplement 1: "Possible Indications of Misrepresented 
Vendor Products." 

5. TFC-BSM-CP CPR-C-01, "Pmchasing Card (P-Card)." 

6. · TFC-BSM-CP. CPR-C-03, "Buyer's Technical Representative Process." 

7. TFC-BSM-CP CPR-C-06, '.'Procurement ofltems (Materials)." 

. 8. TFC-BSM-CP CPR-C-09, "Supply Chain Process." 

9. TFC-BSM-CP CPR-C-11, "Acquisition Planning." 

10. TFC-BSM-FPM MC-C-01, "Material Receipt, Storage, Issuance, Return, and Excess 
Control." 

· ·11. TFC-ESHQ-O ADM-C-02, "Nonconforming Item Reporting and Control." 

12. TFC-OPSsOPER-C-24, "Occurrence Reporting and Processing of Operations 
Information." 

13. TFC-PLN-03, "Engineering Program Management Plan." 
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Figure 1. Management of Suspect/Counterfeit Items. 

No 

Identify and mark 
S/Cl and location 

Disposition S{CI to 
~main iri place 

Safety System 

When S/CI discovered, 
report via ORPS- and 10 

locaIOIG 

Conduct engineering 
' evaluation 

Lock our/tag out the 
system 

Remove/replace the 
S/CI 

G5-290 

KEY: 

Non-Safety System 

When S/CI discovered, 
report via ORPS and lo 

localOIG 

Conduct engineering 
evaluation 

MarkS/CI 

Yes 

Remove/replace and 
dispose of the S/CI 

OIG: Office oflnspector General 
ORPS: ·occunencc Reporting and Processing 

Syslem 
S/CI: Suspect/Counlerfeil llems 

No 
Disposition S/CI to 

remain in place 



ESHQ 

CONTROL OF SUSPECT/ 
. COUNTERFEIT ITEMS 

RPP-24544 REV ld 

Document 
:Page 
Effective Date 

TFC-ESHQ-Q_ C"."C-03, REV B 
12of52 

December 31, 2003 

ATTACHMENT A- SUSPECT COMPONENTS LIST 

This list was extracted from the U.S. Department of Energy Quarterly Reports on the "Analysis and 
Trending ofSuspect/Counterfeititems at Department of Energy Facilities," July 1997. 

NOTE: It is not necessarily a negative reflection on a supplier or manufac!:Urer if S/Cis are reported 
regarding its particular product. Reputable manufacturers and suppliers have a vital interest in preventing 
the manufacture or distnbution of S/CI associated with themselves. It may be that the supplier or 
manufacturer was victimized and is pursuing S/CI associated with its products in an aggressive, prudent, 
and professional manner in order to get such items off the market. Therefore, each. particular case 
regarding the manufacture or supply of S/CI must be examined on its own merit without making 
premature conclusions regarding fault or culpability of the manufacturer or supplier whooe name is 
associated with the S/Ct In short, what follows is a "suspect components list" and not a "suspect 
manufacturer or supplier list." · The mariufacturer or supplier identified in the following table should not 
be considered to have engaged in aµy wrongdoing without additional information . 
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ATTACHMENT A-SUSPECT COMPONENTS LIST (cont.) 

Component ManufacturerffyPe Description Supplier. References 

Circuit Breakers General Electric Metal clad. low Satin America & Circuit NRC I.N. 89-45, 
(Component Examples) voltage.DC Breaker Systems Inc. Supplements and 

Attachments SENS 
. • AKF-2-2S Report ID #6 Sn3t89 

• EC Trip Types, E-C-
1, E-C-2A 

• AK All Types 

Circuit Breakers General Electric I, 2, & 3 pole, Bud Ferguson's Industrial NRC I.N. 88-46 
(Component Examples) various amperages Control & Supply, Inc., Supplements and 

Attachments 
• AK.-3A-2S General Circuit Breaker & 
• KHL-36125 Electrical Supply 

• THEF 136050 
• AK-2-75-3 HLC Electric Supply 

• AK.-2 
. • AK-1-50 NSSS, Inc . 

• AK.-1-75 
California Breakers, Inc . 

. • B 
•.TDQ Rosen Electric Equipment 
• TCVVFS 
• TFJ PENCON International 
• TEBl22015-WL (DBA) Geµeral Magnetics/ 
• TEBl32090-WL Electric Wholesale 
• TEil 1015 
• TEDl34060-WL Lakeland Engineering 
• TEBl24050-WL Equipment Co. 
• THEDl36100 Wi. 
• TEDl26050 ANTI THEFT Systems, Inc. NRC I.N. 90-46 

• THEDl36060 WL (DBA) A TS Circuit Breakers 

• THGB2120 and AC Circuit Breaker 

• TEF134015 Electrical Supply 

• THEFl36MI 100 
California Breakers 

• TED 134030-WL 
• AK2A25 
• nIED-136100-WL 
• nIED-136050-WL Voyter Electric Co. Office of Nuclear 

·• :rnEP-136045-WL Safety 93-5 (#11) 
• THF}{.-236070-WL 

· • TE-I 2~070 
• THED-136150-WL 
" THED-13600-WL 
• TED-113020 
• TEC-36QS0. 

·_ • THED~l24015-WL·. 
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ATTACHMENT A- SUSPECT COMPONENTS LIST (cont.) 

Component · Manuf~cturer/Type Description Supplier References 

Circuit Breakers Westinghouse 
(Component Examples) 

• TFJ36090 
• TF36I050WL 
• TED 1130020 

• Not Provid_ed Commercial Grade Westinghouse NRC J.N. 91-48 
Electric Supply Co. 
(WESCO) 

• DB-25 &DS-416 · Low Voltage Satin America & Circuit NRC I.N. 89-45 & 
Brc:aker Systems, Inc.. Supplement #2 

• FSN-5925-628-0641 Trip units; Navy General Circuit Breaker & NRC I.N. 88-46, 

• DB-25 Trip units; I, 2, & 3 Electrical Supply · Supplements and 

• DB-50 
pole various amp. Attachments 

• HKB3150T 
.ratings 

HLC Electrical Office Of 
• FB3020 Supply Nuclear Safety 93-9 
• FB3070 
• FB3050 California 
• EHB3025 Breakers, Inc. 
• LBB3l25 
• HKA3l250 PENCON International 
• JA3200 (DBA) General 
• EHB2100 Magnetics/Electric 
• 225N Wholesale 

• EB 1020 - ANTI THEFT Systems, 

• HDEA 2030 Inc. (DBA) ATS 

• MCP33 I I OOR Circuit Breakers 

• MCP431550CR and AC Circuit 

• BAB3060H Breaker-

• 656D 14 8003 
Electrical Supply 

•·FA-2I00 Molded Case 
• EH-20so· Circuit Breakers 
• ·HFB-3050. 
• HFD(B}-3~20 NSSS,Inc. 
• MA3600 
• F2020 Spectrum, Tech. 
• EH2l00 
• EB3050 
• HMC3800F 
.• EA2090· Rosen Electric 

• FA3l25 
• HMCP 150 Luckow Circuit Breaker 
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ATTACHMENT A- SUSPECT COMPONENTS UST (cont.) 

Component Manufacturer/fype · Description Supplier References 

Circuit Breakers Westinghouse (cont.) · 
(Component Examples) 

• HFD 
• EH2070 
• FA20S0 Shunt Trips Aux. General Circuit NRC I.N. 88-46 

-• JA222S Contac~2&3 Breaker & Electrical Supply Supplements and 

• JL3B125 pole circuit Attachments 

• JL3B070 breakers of HLC Electrical Supply 

• JL3BISO various amperages 

• JL3B200 
PENCON ·International 

• .JL3B090 
(DBA) General Magnetics/ 

• JL3BIOO 
Electric Wholesale 

• HLM3800T · ANTI THEFT Systems, 
• F3100N Inc. (DBA) ATS 
• MA3SOO Circuit Breakers 
• EH201S and AC Circuit 
• FA3035 Breaker-
• FA2100 - Electrical Su'pply 
• HLA21250TM 
• EH2070 
• JB3100 Molded Case 

• EB2030 Circuit Breakers 

• 8MC800 Co.(MCCB) 

• CAH3200 
• EHB3040 
• JL3-Bl50 
• JL3-B200 
• JL3-B090 
• JL3-BIOOO 
• HFA,HFB,FA 
• JL3-(B)8_070 
• JL3-Bl2S 
• EH-2020 
• FA-3035 
• EH-2050 
• FA-2100 
• FA-2050 
• HFB-3050 
• JA-i22S 
• HlM3800T 
• F3IOON 
• MA3SOO 
•.EH201S 
~ LA3200WL 
• HLA3200T 
• 260205809 
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ATIACHMENT A-S~SPECT COMPONENTS LIST (cont.) 

Component Manufacturerffype Description Supplier References 

Circuit Breake1S Westinghouse (cont.) 
(Component Examples) 

• HLB3200T 
• 262156Gl9 NRC I.N. 88-46 Supp. 

• IA&IB &Attach. 

• HL300T 
• HLA2400TM 225 amp, 3 pole Not Provided 

• HMA3600T 3 pole, 20 amp 

• HMA3700T 
3 pole, 30 amp 

• HKA3225T 
I pole, 20 & 30 amp 

• HNB2700T 
.2 pole, 20 & 30 amp 
3 pole, 60 amp 

• MDU#KAF 
SENS ID#IO 
3-17-89 

• QNB3020 SENS ID#II 
• QNB3030 3-3-89 
• BA 

l pole, 20 amp Not Provided 
• BA 

• BA 

• E3060 
SENS Report ID #12 

• F3020 10-19-88 
NRC I.N. 88-46 

· Circuit Breakers ITE (Component 
Examples) 

• Model-E43B0l5 3~phase 480 volt Cal. Breakers/Elect SENS Report ID #8, 
Wholesale Supply Co. 5-5-89 

• EQ-B I pole, 20 amp Not Provided SENS ID#I03-l7-89. 
3 pole, 30 amp 

.. 

• EE-3B030 SENS ID #11 3-3-89 

• EF3~070 2 & 3 pole various General Circ·uit NRC I.N. 88-46, 

• EF3H050 amperages Breaker& Supplements and 

• .EF·3Bl25 Electrical Supply Attachments 

• EF3B040 
i-ILC Electrical • E428U20 

• QJiB200· ·Supply 
.. 

•· JL3B400 
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ATTACHMENT A - SUSPECT COMPONENTS LIST (conL) 

Component Manufacturerffype Description Supplier References 

Circuit Breakers ITE (cont.) 
(Component Examples) 

• HE9B040 California 
• EE3B050 - Breakers, Jnc. 
• BQ2B030 
• EE3B070 PENCON 

• EE2BIOO International (DBA) 

• EE2B050 General Magnetics/ 

• EE2B030 Electric Wholesale 

• FJ3B225 ATS Circuit 
• ET Breakers, Inc. 
• KA 
• EH-313015 Panel Board 

· • JL-3B070 Specialties 
• JL-3Bl50 
• E43B0l5 Rosen Electric 
• EF2-B030 Equipment 
• EH3Bl00 
• QPIB020 
• QJ3B200 . 
• EF3BIO0 
• 1193 

Circuit Breakers JTE, Gould & ITE 
Imperial 

Brown Boveri Elect. 
(BBE) 
ASEA Brown Boveri 
(Component Examples) Not Provided Brown Boveri NRC 1.N. 89-86 

JD-4K,V ASEA Brown Boveri 
• TypeHK Not Provided NRC J.N. 87-41 
• 5HK Not Provided 

· • 7.5 HK Not Provided Office of 
• 15HK Nuclear Safety, 

• 38HK 92-25 

• ITE.62-6 

Circuit Breakers Square "D" Co. Molded Case General Circuit NRC 1.N. 88-46 
Component Examples_ Breaker& Supp_ & Attach_ 

Electrical Supp)y . 

' 
NRCB88-10 

HLC Electric Supply 
NRCJ.N.9046 

• KHL36i25 California 
(Any Type) Breakers, Inc. 

PENCON International 
(OBA) General 
Magnetics/Electric 
Wholesale 
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ATTACHMENT A- SUSPECT COMPONENTS UST (cont.) 

Component Manufacturerlfype Description Supplier References 

Circuit Breakers Square "D" Co. ANTI TI-IEFT Systems 
Component Examples Inc. (DBA) ATS 
(cont.) Circuit Breakers 

and AC Circuit 
Breaker-
Electrical Supply 

• QOB220 I pole, IS amp Not Provided SENSID#IO 
3-17-89 

• QO220 2 &3 pole General Circuit NRC 1.N. 89-4S & 
• L0-3 20&S0amp Breaker& Supplement #2 

breakers Electrical Supply 
• SBW-12 
• 989316 HLC Electric Supply 

• FAL36S0-16M 3 pole - 200 amp California 

or breaker Breakers, Inc_. 

• FAL360S0-16M 30A/600V 

• KA36200 · 

• 999330 Not Provided PENCON International 
(J;)BA) General 
Magnetics/Electric 
Wholesale 

Manufacturer not · Not Provided Stokely Enterprises DOE Letter 8-26-91 
Provided Reprinted 

Molded Case NuVEP: Bulletin 
• EHB302S Circuit Breakers 7-26-91 

Circuit Breakers Fed. Pacific General Circuit 
(Component Examples) Breaker& 

Eiectrical Supply 
• NEF43 I020R • 3 pole; 20 amp 
• NEil 1020 I, pole, 20 amp HLC Electric Supply 
• NE I. pole, IS amp 

California. 
Breakers, Inc. 

PENCON International SENS ID. #10 
(DBA) General 3-17-89 Magnetics/Electric 
Wholesale 

G5-297 



·-· .. 

·ESHQ 

CONTROL OF SUSPECT/ 
COUNTERFEIT ITEMS 

RPP-24544 REV Id 

Document 
Page. 
Effective Date 

TFC-ESHQ-Q_C-C-:03, REV B 
19 ofSl 

Dece"-ber 31, 2003 

ATTACHMENTA-SUSPECT COMPONENTS LIST (cont) 

Comp<>nent Manufacturer/fype Description Supplier References 

Circuit Breakers Fed. Pacific 
(Component Examples) 
(cont.) ANTI THEFT Systems, SENS ID.#11 

. Inc. (DBA) A TS 3-3-89 
• NF63-I IO0 I, &3 pole- Circuit Breakers 
• NE22-4060 30, 60 & JOO.amp and AC Circuit 
• NE22-4IO0 breakers Breaker-
• NEF-433030 Electrical Supply 

• 2Pl2S 
General Circuit NRC I.N. 88-46, 
Breaker& Supp. & Attach. 
Electrical Supply. 

HLC Electric Supply 

California 
Breakers, Inc. 

· Jefferson (Component Not Provided PENCON International NRC I.N. 88-46; 

Examples) (OBA) General. Supp. & Attach. 
Magnetics/electric 
Wholesale 

ANTI THEFT Systems, 
Inc. (OBA) A TS 
Circuit Breakers 
and AC Circuit 
Breaker-
Electrical Supply 

Mid West Co. 

Circuit Breakers Superior (Component Not Provided General Circuit NRC I.N. 88-46 
Examples) Breaker& Supp.& Attach. 

Electrical-Supply 
• 246U-3 

Rosen Electric 

.. HLC Electric Supply 

California 
Breakers, Inc. 

PENCON International . 
(DBA)General 
Magnetics/Electric 
Wholesale 

ANTI TIIEFT Systems, 
Inc. (DBA) A TS 
CircuifBreakers 
and AC Circuit 
Breaker-

. - · Electrical Supply 
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ATrACHMENT A- SUSPECT COMPONENTS LIST (cont.) 

Component Manufacturer/fype Description Supplier References 

Circuit Breakers Manufacturer Not General Circuit NRC I.N. 88-46, 
Provided Breaker& Supp. & Attach. 
(Component Examples) Electrical Supply 

50DHP250 2 pole - 50 amp HLC Electric;. Supply 

California 
Breakers, Inc. 

PENCON 
International (DBA) 
ATS Circuit 
Breakers and AC 

. Circuit Breaker -
Electrical Supply 

Circuit Breakers Cutler Hammer 
(Component Examples) 

Heaters • l0177HIJ Not Provided AAKER NRC I.N. 88-46, 
Supp. & Attach. 

General Circuit 
• 10177H21 Breaker& 
• 10177H32 Electrical Supply 
• 10177H036 

: • 10177HI049 HLC Electrical 
Supply 

California 
Breakers, inc. 

PENCON International 
(DBA) General 
. Magnetics/Electric 
Wholesale 

ANTI THEFT Systems, 
Inc. (DBA)ATS 
Circuit Breakers 
and AC Circuit 
Breaker-· 
Electrical Supply 
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ATfACHME~T A-SUSPECT COMPONENTS UST (cont.) 

Component Manufacturerffype Description Supplier . References 

Switches (Component Examples) 

Crouse Hinds Tumbler, ft. op Platt Electric SENS 10#16 
#EDSC:2129 Supply Co. 1-27-92 

Sq. D Type G. Class Gen. Motors, 
9012,9025,9016 Electro-Motive Office of 

Design Nuclear Safety 
93-24 & 
93-27 

Transmitters Rosemount (Component Venetech E.L Wilmot 
Examples) letter dated 

8-1-91 
• Model 1151 GP ····· 

• Model 1151 DP 
H. Richardson 
letter HR-81-91 
dated 8-15-91 

Motors · Siemen & Allis General Circuit NRC l.N. 88-46, 
(Component Examples) · Breaker& · Supplements and 

Electrical Supply Attachments 
INP 143T IO H.P.. 
215T HLC Electric Supply 

California 
Breakers, Inc. 

PENCON International 
(DBA) Geiierai 
Magnetic,s/Electric 
Wholesale 

A~TI THEFT Systems, 
Inc. (DBA) ATS 
Circuit ijre.akers 
and-AC Circuit 
Breaker-
Electrical Supply 

.. 
Rosen Electric 
Equipment 
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ATTACHMENT A - SUSPECT COMPONENTS LIST (cont.) 

Component Manufacturerffype Description Supplier References 

Relays Potter & Brumfield Not-latching - Stokely Enterprises NRC I.N. 90-57 & 
(Component Examples) rotary Attach. 

Spectronics, Joe. 
MDR-138, 173-1 
134-1, 142-1 Nuthenn International 

The Martin Co. 

Teledyne All qualified to Not Provided DOE-JD Wilmot 
MIL-R-28776 and letter, 7-16-91 
MIL-R-39016 

G.E.&Exide Overload & Aux. General Circuit NR.C I.N. 88-46, Supp. 
. (Component Examples) Breaker& & Attach. 

Electrical Supply 
• 12HGA-IISS2 
• NX400 FILC Electric Supply 

California Breakers, Inc. 

PBNCON International 
(DBA) General 
Magnetics/Electric -

Wholesale 

ANTI THEFT Systems, 
Jnc. (DBA) ATS 
Circuit Breakers 
and AC Circuit 
Breaker-
Electrical Supply 

Manufacturer not Not Provided Stokely Enterprises DOE Letter 8-i6-91 
provided Reprinted 

NuVEP: Bulletin 
. • FSC-5945 7-26-91 

Amerace ( or Agastat) -Electro Amerace· SENS ID #1 11:.:J.91 

(Component Examples) Pneumatic Timing 
Relays Contro_l Components NRC 1.N. 92-24 

M9(fels: 
.. 

Supply 

E7~4 
E7022 

' A through L p~ 
Series Model 7032 
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ATTACHMENT A- SUSPECT COMPONENTS UST (cont.) 

Component Manufacrurer/fype Description Supplier References 

Fuses Bussman Co. ISA-2S0V & General Circuit NRC I.N. 8~6, 
(Component Examples) 30A-600V Breaker& Supp. & Attach. 

Electrical Supply 
REN IS & NOS-30 

HLC Electric Supply 

California Breakers, Inc. 

PENCON International 
(DBA) General 
Magnetics/Electric 
Wholesale 

ANTI 1l:IEFT Systems, 
Inc. (DBA) A TS 
Circuit Breakers· 
and AC Circuit 
Breaker-
Electrical Supply 

Class IE All Supplied by · Preventive NRC I.N:88-19 
PMS Maintenance 

Systems (PMS) 

Controllers Manufacturer Not Motor Stokely DOE letter 8-26-91 
Listed Controllers Distributors & . & NUVEP Bulletin 
(Component Examples) Stokely 7-26-91 

Enterprises, Inc. 

Starters Westinghouse Not Provided General-Circuit NRC I.N. 88-45 
(Component Examples) Breaker& Supp. & Attach. 

Electrical Supply 

626BI87Gl7 HLC Electric Supply 
626Bl87Gl3 

California Breakers, Inc. 

PENCONJnternational 
(DBA) General 
Magnetics/Electric 
Wholesale 

ANTI TIIEFT Systems, 
Inc. (DBA) ATS 
Circuit Breakers- -
and AC Ci_rcuit 
Breaker-

. Electrical Supply 

Resistors Unknown All Impala Electronics NRC J.N. 91-01 -
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ATTACHMENT A- SUSPECT COMPONENTS UST (cont.) 

Component Manufacturer/fype Description Supplier Refe~ces 

Semiconductors Solid. State Devices P-Channel MOSFJIT SSDI DOE Albuquerque 
Inc. (SSDI) Letter, 06-2S-96 
SFF9140 to DOD Inspector 

General 
SPD ISi 1-1-11 Pin Diode 

(SA30S9) 

2AJ4/l8 or 2Al4/52 Ion Implanted 
Diode 

SSR4045CITXV SCHOTIKY Diodes 

SFF91401WX Power 
Transistors 

SPMFI06ANH Special Pack 
MOSFET Switch . 

SPD 5818 or Axial Leaded 
IN5858J.TXV SCHOTTKY Diode 

Transistor 
2N797 

Diode (SA 3436) 
Unknown 

Starter Controls Westinghouse Not Provided General Circuit NRC I.N. 88-48 
(Component Examples) Breaker& 

Electrical Supply 

• A200MICAC HLC Electric Supply. 

• A201KICA California 
Breakers, Inc. 

• A20IL2CA 

• ANJ3A PENCON 
International (OBA) 
General Magnetics/Electric 
Wholesale .. 

ANTI IBEFT Systems, 
Inc, (DBA) ATS 
Circuit Breakers 
and AC Circuit 

· Breaker-
Electrical Supply 
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ATTACHMENT A- SUSPECT COMPONENTS LIST {cont.) 

-Component Manufacturerlfype Description Supplier References 

Gauge Glasses Siemen & Allis -Not Provided Rosen Electric Co. NRC I.N. 88-46 
(Component Examples) Supp. & Attach. 

#00-737-637-118 
21ST 

Mercury Lamps · Spectro Inc. NotProvided General Circuit NRC I.N. 88-46 
(Component Examples) Breaker & Electrical Supply 

· VOO0l4 HLC Electric Supply 

California Breakers, Inc. 

PENCON International 
(DBA) General 
Magnetics/Electric 
Wholesale 

ANTI TIIEFf Systems, 
Inc. (DBA) A TS 
Circuit Breakers 
and AC Circuit 
Breaker-
Electrical Supply 

Electrical Frames Westinghouse Not Provided General Circuit NRC J.N. 88-46 
(Con:iponent Examples) Breaker & Electrical Supply 

LA2600F HLC Electric Supply 
tA3600F 
MA2800F California Breakers, Inc. 

PENCON International 
(DBA) General 
Magnetics/Electric 
Wholesale 

ANTI THEFT Systems, 
Inc. (DBA) ATS . -·, 

Circuit Breakers 
and AC Circuit 
Breaker~ 
Electrical Suoolv 

• Push button Crouse _Hinds Sinlle gang, Platt Electric SENS Report ID #16 . 
station (Component Examples) pus button Supply Co. 1-27-92 . 

· .· #00-737-637-118 
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ATIACHMENT A - SUSPECT COMPONENTS IJST (cont.) 

Component Manufacturer/Type Description Supplier References 

Overload ~elay SquafC D (Component Not Provided Not Provided NRC I.N. 88-46 
Thenna!Unit Examples) 

· 819.S,B22 

Piping, Fittings Tube-line Corp. Subassemblies, Tube-line NRCIEB83-06 
Flanges, and Ray Miller, Inc. fittings, flanges, & NRC I.N. 89-18 
Components other components Ray Miller, Inc. NRC IEB 83-07 

NRC I.N. 83-01 
(Carbon and 
Stainless Steel 
components) 

Piping, Fittings, Piping Supplies, Inc. Carbon and Piping Supplies, NRC Bulletin 88-05 
Flanges, and & West Jersey-Mfg. & Stainless Steel Ini:. & West Jersey & Supplements 
Components Chews Landing Metal Fittings and Mfg.&Chews 

Mfg. Flanges Landin~ Metal Mfa. 

Valves VOGT Full port design CMA International NRC I.N. 88-48 & 
2-inch Model IMA Valve Supplements 
SW-13111 & 1023 Refurbisher 

Crane 4"-IS00psi, Southern Cal. Valve NRC I.N. 91-09 
pressure sealed Maintenance co., 

Amesse Welding 
Service & CMA Int. 

ITT Grinnell Diaphragm valves ITT Grinnell Valve NRCComp. 
Valve Co., Inc Co. Inc. Div. of Bulletin 87-02 

Diaflo&IIT 
Engineered Valves 

. Crane; Pacific, Powell, Gate Valves Coffeyville Valve NRC I.N. 92-56 
. Walworth & Inc. 
Lunkenheimer 

. Pacific 811 .& 3" Globe CMA & IMA Valve NRC I.N. 88-48~ 
Vaive Refurbisher Supp. & Attach. 

· Crane Chapman 24" Check Valve CMA & IMA Valve NRC l.N. 88-48, 
Refurbisher Supp. & Attach: 

Pacific · . Check Valve CMA&IMA Valve NRC 1.N, 88-48, 
' Refurbisher Suon. & Attach. 
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ATTACHMENT A- SUSPECT COMPONENTS LIST (cont.) 

Component Manufacturer/fyp~ Description Supplier References 

Valves Kerotest 8''Valve CMA & IMA Valve NRC l.N. 88-48 
Refurbisher Supp. & Attach. 

Pacific 4" Gate Valve CMA & IMA Valve NRC l.N. 88-48 
Refurbisher Supp. & Attach. 

Lukenheimer 6" Model I 542 CMA & IMA Valve NRC I.N. 88-48 
20" Model 3013 Refurbisher Supp. & Attach. 

Crane All CMA & IMA Valve NRC I.N. 88-48 
Refurbisher Supp. & Attach. 

Flangdi China Ding Zinang · Flanges, ASTM Billiongold Co. NRC l.N. 92-68 
Nan AIOS, ASME SA105 LTD. and Attachments 
Xi Li Flange Co. Tain Gong Co. '. 

Shou Gang Mach. Eng. Sanxi Province Office of 
Co: Overseas Nuclear Safety 

Trading Corp 92-25, 93-23, 
· and 92-35 

National Board of 
Boiler and Pressure 
Vessel Inspectors 
(NBBI) Bulletin: 

. Special Report, 1992, 
Volume 48, Number 2, 
The Chinese Flange 
Investigation 

Valve Masoneilian-Dresser Plug stem, stem to Cor-Val, Control NRC I.N. 88-97 
Replacement Industries plug anti-rotation . Valve Specialists, Supp. & Attach. 
Parts pin, seat ring, valve H.H.- Barnum & M.D. 

plugs, bushings, Norwood, Sample W ebtrol 
cages & packing·box ControJs, Inc. 
components 

Pumps& Hayward Tyler Pump HTPCt\,SME Hayward Tyler Pump Co. IEB 83-05 & 
·Replacement ' Co. Nuclear Code Attachments 
Parts 

• Channel Unistrut Corporation Continuously slotted Unistrut Corporation NRC l.N. 91-25 
Members channels, ~•ructural 

framing members, 
fasiene_rs, nuts, ' 

. .fi'ttings, pipe clamps 

Fire Barriers · Thermal Science· Inc. Thermo-Log 330 None Listed ES&Q Update lt8 
NRC I.N. 92-55 

Valve· Actuator Lirnitorque Eyebolts on housing None Listed Office of Nuclear 
cover Safety 93-25 

NRC J.N. 93.37 
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ATIACHMENT A-SUSPECT COMPONENTS LIST (cont.) . . 

Component Manufacturer/Type Description Supplier References 

Steel Alloy & Carbon Steel Plate Meredith NRC 1.N. 89-56, 
Co. Inc., Atlantic Steel Angle Corporation Attachments and 
Co., Levingston Steel FlatBar · Pressure Vessel Supplements 
Co., & Copperweld Bar Nuciear Alloy & 
Steel co. Carbon Steel Co., Inc. 

Fasteners (Bolts, (parentheses designated • Those with Note: Usted suppliers may Commercial 
Screws; Nuts, headmark) suppliers· or also be manufacturers . Carrier Journal 
and Washers) manufacturers Articles for: 

Asahi (A) Lawrence Engineering & 6/88, 1/90,2/90,3/90, 
Daiichi (D) • Those that are Supply Co. .4/90,-6/90, 7/90, 12/90 
Daiei (E) improperly Metal Building Bolts 
Fastener Co. of Japan marked Nichimin Corporation INEL Suspect 
(FM) UNICO Headmark List 
Hinomoto· Metal (H) • Those of foreign Ace Corporation 
Jin Her (J) manufacture that E. K. Fasteners, Inc. SENS Report #S 
Kyowa(K) do not meet H. Y. Port Fasteners Co. 2/6/91 
Kosaka Kogyo (KS) Public Law 101- Kobayashi Metals, LTD. 
Kyoei 592. Fastener Takai Screw Mfg. Co. LTD. SENS Report#13 
Minamida Seiybo (M) Quality Act Yamaguchi Sesakusho Co. V6l9l 
Mnato Kogyo (MS) LTD. . 
Nippon (NF) Highland Bolt & Nut HR 3000, U.S. House. 
Takai (R1) Porteous Fastener Co. of Representatives, 
Tsukimori (S) Northwest Fasteners July 1988 
Unytte (UNY) Ziegler Bolts & Parts Co. 
Yamadai (Y) Edgewater Fasteners, Inc. J. A. Jones, Ltr, 
Ivaco, lnfasco (hollow · Reyi:iolds Fasteners 9/23/92 . 
triangled) A & G Engineering 

MemofromL. 
Kubicek, 
3/28/91 

Memo fromp. Sanow, 
VS/91 

.. 
"Fastener Technology 
International," Feb.: 

-- April, and June 1993 

Rep. J. Dingell 
LtrtoCon:un. 

· Dept&NRC 
.. June 18, 1993 

. . 
Office !)fNuclear 
Safety 93-26, 93-22, 

"93-11 

DOE Quality_Alert, 
Bulletin~ Issue No. 92-
4, August 1992 . 

.. 

FDH Hanford Suspt:ci 
· · He.admark List 
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ATTACHMENT A-SUSPECT COMPONENTS LIST (cont) 

Component ManufacturerlTyPe Description Supplier References 
.. 

Fasteners (Bolts. NUCOR 1-1/4" x 2" Zinc Cordova Bolt, Inc. SENS ID #13 11-6/91 
Screws. Nuts, Chromate plated 
and Washers) surface Hexhead cap 

screws 

Any Any Aircom NRC Compliance 
Barnett Bolt Works Bulletin 87-02 
Bolts & Nuts, Inc. NRC 1.N. 89-S9 
Glasser & Assoc.· 
KnoxVIlle Bolt & Screw 
Metal Fastener Supply 
Phoell Mfg. Co. 
Service Supply Co. 
Southeastern Bolt & Screw 
Sure Loe 
Victory Bolt 
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A. 

ATTACHMENTB - CLASSffiCATION OF POTENTIALLY SUSPECT/COUNTERFEIT 
ITEMS 

ELECTRICAL ITEMS· 
• Molded Case Circuit Breakers 

• Motor Control Centers 
Complete Units 
Components 
Starters 
Starting coils 
Contactors 
Over1oad relays 
Starter control relays 
Overload heaters 

• Protective/control relays 
• DC power supplies/chargers 
• AC inverters 
• Current/potential transformers 
• Exciters/regulators 

• Bus transfers/auto bus transfers 
• Motor generator sets 
• Generators 
• Rewindable motors 
• Printed circuit boards 
• Bulk commodity items 

Fus~ 
Splices 
Electrical connectors 

• • Indicators/controllers 
• Panel lights/switches 
• Transmitters/instrument switches 
• Isolation devices . 

The following items are excluded unless required by the applicable prograrn/pfl)ject: 600V or 
less: motors; outJets, switches, and plugs; boxes, con~uit (i.e., bodies.and covers, nipples, fittings, 
EMT, flex, Jiquid tight, rigid); wire; miscellaneous.wire connections #10 and below; fixtures; 
lights. 

B. MECHANICAL ITEMS 

• Welding m~terials 
Rod 
Wire 
Flux 

• · Structural members (pipe supports) 
• Channel members 

GS-309 



ESBQ 

CONTROL OF SUSPECT/ 
COUNTERFEIT ITEMS 

RPP-24544 REV ld 

-- DocJ1ment 
Page · · 
Effective Date 

TFC-ESBQ-Q_ C-C-03, REV B 
31 of52 · 

December31,_2003 

ATTACHMENT B - CLASSIFICATION OF POTENTIALLY SUSPECT/COUNTERFEIT 
ITEMS (cont.}-

• Sheet 
• Plate 
• Bars 

· • Round stock 
• Other raw material which requires an AS'IM.or national standard 
• All lifting/rigging gear (wire rope shall be made in the United States by a member of 

the Wire Rope Technical Board (WRTB) or the Associated Wire Rope Fabricators 
(A WRF) '( except stainless steel, and unless recommended otherwise by a crane or hoist 
manufacturer); stainless steel wire rope shall be made in the United States and shall be 
302 or 304 grade stainless steel unless otherwise recommended by a crane or hoist 
~ufacturer)-

• R;atchet tie-downs/strapping devices and come-a-longs, with fasteners. 

The following materials are excluded tmless required by the applicable program/project: 
AS1M-A36, brass, copper, sheet metal 7 GA Qr.less, and aluminum. 

C. PIPING - which requires an ASTM or ASME standard 
• Fittings 
• Flanges 
• Valves 
• Pipe 
• Components. 

The following materials are excluded unless required by the applicable program/project: 
ASTM-A-53, Swagelock; cast iron, galvanized, copper, bronze, and brass; PVC; and gaskets: 

D. FASTENERS -All fasteners 1/4'1 and above in diameter 
• Bolts_ 
• Studs 
• Cap screws 
• High-strength washers 
•. Nuts 
• Anchors. 

NOTE: Attachment I identifies headmarkings for stainless steel and carbon steel high strength 
fasteners that are considered counterfeit. Fasteners exhibiting_ these headmarks are counterfeit 
and no·further testing is required. · 

The f<;>llowing items·ai:e excluded, unless required by the applicable program/project: sh~etmetal 
screws, ·wood screws, stove bolts, pan heads, machine screws, lag bolts, threaded rod, rivets, and 
carriage bolts. 
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ATTACHMENf C -SUSPECT/COUNTERFEIT ITEMS INFORMATION SOURCE LIST 

A wide variety of industry and Government sources publish information relative to suspect/counterfeit 
products. The following sources provide information which is available on a continuing basis: 

Industrial Fasteners Institute (IFQ 

The following information is available from IFI via subscription: 

• "Fastener Application Advisory" (Published Monthly) 
• "North American Manufacturers Identification Markings for Fasteners" 
• Fastener-related video cassettes. 

The National Board of Pressure Vessel Inspectors (NBBI) 

The NBBI publishes "National Board Bulletins" to alert manufacturers and users of 
misrepresented products as they are discovered. 

National Highway Traffic Safety Administration (NHTSA} 

The NIITSA's Office of Defects Investigation issued a "Suspect Bolt List" in late 1990 
identifying numerous fasteners, which they determined to be misrepresented. 

Trade Journals and Magazines 

There are numerous trade-oriented magazines which have carried articles identifying incidents of 
failure of substandard parts in industry applications which have caused personal injury and death, 
as well as serious property damage. 

Newspaper and Television Reports 

Another good source of information are news reports, which provi.de current accounts of 
· problems encountered as a result of misrepre~nted products. 

. . 

U.S. Nuclear Regulatory Commission (NRC) 

The NRC issues bulletins,. notices, and regulatory guidance on a continuing basis to alert nuclear 
power utilities of potep.tial intrusion of misrepresented products into the operations environment -
of operating nuclear j>ower plants. 

U.S. Department of Defense (DOD) and·u.s. Dep~ent of Commerce pubiications are also 
monitored by the DOE to assure that the deficiencies identified do not contaminate DOE· 
facilities. · · 
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ATTACHMENT C - SUSPECT/COUNTERFEIT ITEMS INFORMA"J;'ION SOURCE LIST (cont.) 

Government Industry Data Exchange Program (GIDEP) 

The mission of this program, established by the Office of Management and Budget, is to support 
government systems readiness, logistics effectiveness, prQductivity, and cost reduction through 
timely retrieval, storage, and distribution of data among government and industry organizations. 

U.S. Department of Energy 

The following documents are issued by the DOE to provide infonnation and guidance relative to 
the suspect/c01mterfeit parts issue: 

• DOE Orders 
• Letters of Direction . 
• Bulletins and Quality Alerts 

(In addition, the DOE periodically sponsors seminars/workshops relative to the detection and 
control of suspect/counterfeit parts). 

U.S. Customs Service 

The U.S. Customs Service has published the Suspect Headmark List (Figure 1) identifying graded 
fasteners determined to be of indeterminate quality, which has been adopted by DOE and, 
ultimately, Project Hanford, as a formal guide for use when evaluating currently instal1ed and 
newly procured graded fasteners to assure their fitness for use on the Hanford Site. 

G5-312 



ESHQ 

CONTROL OF SUSPECT/ 
COUNTERFEIT ITEMS 

RPP-24544 REV ld 

Document 
Page 
Effective Date 

TFC-ESHQ-Q_ C-C-03; REV B 
34of52 

December 31, 2003 

ATIACHMENT D- CHARACTERISTICS THAT MAY MAKE PRODUCTS VULNERABLE TO 
MISREfRESENTATION, FRAUDULENT PRACTICES, AND COUNTERFEITING 

The following information has been extracted from the NRC Information Notice 89-70, Supplement l, 
Attachment 3: 

• High-turnover usage rate. 

• No easy or practica1 way to uniquely mark the component itself. 
. . 

• · Critical characteristics, including environmental qualification not easily discemable in external 
visual inspection, or characteristics that are difficult to verify through receipt testing. 

• May be widely used_ in non-critical and critical applications. 

• Use may not result in used appearance. 

• · Often marketed through a supplier and dropped shipped from locations other than that of the 
original supplier. · · 

• Special processes for ASME materials may be subcontracted (heat treating, testing, and 
inspections). 

• Easily copied by secondary market suppliers. 

• Viable salvage market. 

• Reduced number of original equipment manufacturers. 

• Obsolete or hard-to-get components. 

• Components manufactured by a company that is no longer in business. 

• Items with documentation from a plant where construction has been suspended, canceled, or 
deferred. 

• Moderate or·]ow cost. 

• High potential for profit (rejected.heats of-material are purchased and decertified). 
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ATTACHMENT E - WHERE TO LOOK FOR SUSPECT/COUNTERFEIT ITEMS 

The following areas should receive increased scrutiny to assure that suspect/counterfeit items are not 
evident; 

Items in Supply 

• Company supply stock 
• Wagon stock 
• Other sources of supply contamination. 

Items in Use 

• Plant facilities, components, and systems 
• Equipment 
• Operations and maintenance. 

Items Being Procured 

• "Known" critical items 
• Critical equipment and assemblies 
• Non-critical "known" purchases. 

Operations Decisions 

• Major disaster risks 
• Personnel safety risks 
• Program/mission risks (cost and schedule). 

Cost of.Implementation 

• Potential consequential costs 
• Management risk assessment 
• Cost of focusing established control~ 
• Impact on schedule and progra~ mission. 

Cost of Focus on Known Suspect/Counterfeit Parts 

• 
• 
• 
• 

Uses existing procurement program 
Focuses on "known parts ftrst" 
Reduction in major disaster potential 
Program costs low/benefits high . 
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ATTACHMENT F - SUSPECT/COUNTERFEIT PARTS DETECTION 

It is very important to remember that just because an item is identified as being "suspect/cotJnterfeit" it 
may not be appropriate to simply reject it. A review should be performed prior to formal disposition of 
the item to assure that it is indeed unfit for the intended application. 

DETECTION METHODS 

Visual Inspection. 

· Items may be substandard or fraudulent when: 

• Nameplates, labels, or tags have been altered, photocopied, painted over, are notsecured weJl, 
show incomplete data, or are missing ( e.g., preprinted labels nonnalJy show typed entries). 

· • Obvious attempts at beautification have been made, e.g., excess painting or wire brushing, 
evidence of hand painting (touch-up), or stainless steel is painted. 

•· Handmade parts are evident, gaskets are rough cut, shims and thin metal part edges show 
evidenc.e of cutting or dressing by hand tools (fiJing, hacksaw marking, use of tin snips or 
nippers). 

• Hand tool marks on fasteners or other assembly parts (upset metal exists on screw or bolt heads) 
or dissimilar parts are evident (e.g., seven or eight bolts are of the same material and one is a 
different material). 

• Poor fit between assembled items. 

• Configuration is not consistent with other items from the same supplier or varies from that 
indicated in supplier literature or drawings, 

• Unusual box or packing of component or item. 

• The supplier is not a factory-authorized distributor. 

• Dimen.sions of the item are inconsistent with the· specifications requested on the purchase order 
. and/or those provided by the suppl~ernt the time of shipment · 

• The item or component matches the description of one that is on a suspect items list ( e.g., u~s. 
Customs Service "Suspect Headmark List," National Board ofBoiJer and Pressure Vessel 
Inspectors (NB.Bl) "Special Bulletin," etc.). . . 
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ATTACHMENT F - SUSPECT/COUNTERFEIT PARTS DETECTION (cont.) 

· Documentation 

Documents may be suspect/counterfeit when: 

• The use of correction fluid or correction tape is evident. Type or pitch change is evident. 

• The document is not signed or initialed when required, is excessively faded or unclear (indicating 
multiple; sequential copying), or data are missing. 

• 11te name or title of the document approved cannot be determined. 

• Technical data is inconsistent (e.g., chemical analysis indicates one material and physical tests 
indicate another). · 

• Certification or test results are identical between items when normal variations should be 
expected .. 

• Document traceability is not clear. The document should be traceable to the item(s). 

• Technical data are not consistent with code or standard requirements ( e.g., no impact test results 
provided when impact testing is required or CMTRS physical test data indicate no heat treatment 
and heat treatment is required). 

• Documentation is not delivered as required on the purchase.order or is in an unusual format. 

• Lines on forms are bent, broken, or interrupted indicating data has been deleted or exchanged ( cut 
and paste). 

• Handwritten entries of data are on the same document where typed or preprinted data exists. · 

• Data on a single line located at different heights indicate the possibility ofretyping. 
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ATIACHMENT F- SUSPECT/COUNTERFEIT PARTS DETECTION (cont.) 

Fasteners 

• Headmarkings are marred, missing, or appear to have been altered. 

• Threads show evidence of dressing or wear (threads should be of uniform color and finish). 

• Headmarkings are inconsistent with a heat lot. 

• Headmarkings matching one of those identified on the U.S. Customs Service, "Suspect Headniark 
List" (Figure QP 3 .2-1 ). 

Headmarkings which dep~ct both raised and hand-stamped markings, such as those 
described in WHC Quality Assurance Bulletin# 94-01, "Discrepant Dual Head Stamped 
Stainless $tee} Bolts." This bu11etin documents the results of internal inspections and 
independent testing of stainless steel bolts-purchased to ASTM AI93, Grade B8, which 
were found to be substandard. 

_Only manufacturers listed on the "Suspect Fastener Headmark List" (Figure QP 32-1) 
are known to produce substandard graded fasteners . .If graded fasteners are discovered 
which exhibit headmarks matching those on the Suspect/Fastener Hea~ark List, they 
shalJ be considered to be defective without further testing, unless traceable 
manufacturer's certifications are received which provide documented evidence that the 
fasteners were not produced by the manufacturer listed on the Suspect Fastener 
Headmar~ List 

Interpretation ofheadmark/manufacturers listed on the "Suspect Fastener Headmark 
List," including newly discovered variations thereto, shall only be provided by the. 
designated S/CI coordinator based on guidance received from the DOE. 

Electrical Devices 

. • Conriections show evidence of previous attachment (metal upset or marring). 

• Connections show arcing or discoloration. 

• -Fasteners are loose, missing, or show metal upset. 

• Molded case circuit breakers are not consistent with manufacturer-provid.ed checklists (or 
detecting substandard/fraudulent breakers.· · · · 

• Missing or photocopied Underwriters Laboratories (UL) labels on products requiring such. 
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ATTACHMENT F-SUsPECT/COUNTERFEIT PARTS DEJECTION (cont.) 

·Rotating Machinery and Valve Internal Parts 

• Shows marring, tool impressions, wear marks, traces of Prussian blue or lapping compound, or 
other evidence of previous attempts at fit up or assembly. 

• Heat discoloration is evident. 

• · Evidence of erosion, corrosion, wire-drawing or ''dimples" (inverted cone-shaped impressions) on · 
valve discs, seats, or pump impellers. 

Valves 

• Paint 

Valve appears to be freshly painted and valve stem has paint on it 
Wear marks on any painted surface 
Valve stem is protected, but protection has paint on it 
Paint does not match standard Original Equipment Manufacturer (OEM) color. 

• Valve Tags 

Tags attached with screws instead of rivets 
Tags attached in a different location than normal 
Tags appear to be worn or old 
Tags witq paint on them 
Tags that look newer than the valve 
Tags with no part numbers 
Tags with irregular stamping. 

• Hand Wheels 

Old looking hand wheels on new looking valves . 
Hand wheels that look sand blasted or newer than th~· valve· 
Different types ofhand wheels on valves.of the same manufacturer. 

• Bolts and Nuts 

Bolts and nuts have a used appearance (excessive wrench ~ks on flats) 
Improper bolt/nut material (e.g., a bronze nut on a stainless stem). 
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ATTACHMENT F -SUSPECT/COUNTERFEIT PARTS DETECTION (cont.) 

• Valve Body 

Ground off casting marks with other markirigs stamped in• the area (OEM markings are . 
nearly always raised, not stamped) 
Signs of weld repairs 

. Incorrect dimensions 
Freshly sand-blasted appearance, including eye bolts, grease fittings, stem, etc. 

. Evidence of previous bolt head scoring on backsides of flanges, or evidence that this area 
. has· been ground to remove such marks · 
On a stainless valve, a finish that is unusually shiny indicates bead-blasting. A finish that 
.is unusually dull indicates sand-blasting. The finish on a new valve is in-between. 

Manufacturer's Logo · 

• Missing. 
• Logo plate looks newer than the valve. 
• · Logo plate shows signs of discoloration from previous use. 

Other· 

• Foreign material inside th~ valve (e.g., metal ~havings). 
• Valve stem packing that shows all the adjustments have been run out. 
• In gate valves, a gate that is off-center when checked through the open end of the valve. 
• Obvious differences between valves in the same shipment. 

Price 

• Price is significantly less than that of the competition. 
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ATTACHMENT G- FASTENERS 

1.0 Counterfeit/Substandard High-Strength Bolts 

1. 1 General Background 

Counterfeit bolts have been found in miJitary and commercial aircraft, surface ships, 
submarines, nuclear weapon production facilities, bridges, buildings, and .the space 
shuttle. These bolts often do not possess the capabilities of the genuine bolts they 
counterfeit and can threaten the reliability of industrial and c~nsumer products, National 
Security, or lives. At Congressional hearings in 1987, the Army testified that they had 

. purchased bolts that bore the headmarks of Grade 8 high-strength bolts, but that were 
actually inferior Grade 8.2 bolts. 

The International Fasteners Institute (IFI} reported finding substandard, mis-marked, 
and/or counterfeit high-strength Grade 8 bolts in the United States commercial 

. marketplace. In 1988, IF1 reported that counterfeit medium- strength Grade 5 bolts had 
also been found. 

Foreign bolts dominate the American marketplace due to their price advantage, and the 
· majority of suspect/counterfeit bolts are imported. Identifying, testing, arid replacing 
these bolts has proven expensive and difficult, both mechanically and technically. Not 
finding and replacing these bolts, however; has proven fatal in some instances. · 

1.2 Headmarks 

Attachment I may be removed and photocopied, as needed, for use as a poster and 
reference to known suspect fastener headmarks. Bolts with the headmarkings shown 
have a significant likelihood of being found to be inferior to standards. Generally, the 
cost of replacement of these bolts is less than the cost of chemical, h;irdness, and tensile 
strength testing. Note also that counterfeit bolts can be delivered with counterfeit 
certificates. Documentation alone is insufficient to demonstrate compliance·with 
standards. 

1.3 Consensus Standards 

There are several <,:onsensus organizations that have publi~hed standards for the 
properties of fasteners. One of these is the Society of Automotive Engineers (SAE). The 
SAE grade ( or alleged grade on a susp~t item) of a bolt is indicated by raised or indented 
radial lines on the bolt's head, as shown in Attachment L These markings are.ca1led 
headt:narks ... DOE is currently concerned with two different wdes of fasteners: one has 
three equally spaced radial lines on the head of a bolt which in~icate·that it should meet 
the specifications for a Grade 5 · bolt; the other has six equally spaced radial Jines which 
indicate a Grade 8 bolt. Letters ()r symbols on the head of a. bolt indicate the · 
manufacturer. · 
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AITACBMENT G- FASTENERS (cont.) 

Attachment I is• a Suspect/Counterfeit Headmark List that was prepared by the United 
States Customs Service after extensive testing of many samples of bolts from arolllld the 
nation. Any bolts anywhere in the DOE community that a.re currently in stock, in bins, or 
installed that are on tlie Customs Headinark List should be considered suspect/ 
counterfeit. The headmarks on this list are those of manufacturers that have often been 
found to have sold bolts that did not meet the indicated consensus standards. Sufficient 
.testing has been done on the bolts on this list to presume them defective without :further 
testing. 

1.4 Precautions: Selective Testing 

Some facilities (manufacturers, distn"butors, etc.) perform selective testing of sample 
bolts rather than have an independent testing laboratory run all the tests required by · 
consensus standards. In many cases, a new. counterfeit bolt bas roughly the same 
physical strength as the graded bolt it mimics, but does not have either the chemical 
composition or the heat .treatment specified by the consensus standards. As a result, it 
will stretch, exhibit metal fatigue, or corrode under less harsh servic.e than the genuine 
bolt. Simple tensile strength tests cannot be. used to identify ~bstandard high-strength 
fasteners and should not be solely relied upon in performing acceptance test. 

1.5 Using Suspect/Counterfeit Grade 5 Bolts in Grade 2 Applications 

Some sites use suspect/cQunterfeit Grade 5 bolts in applications that only cal] for Grade 2 
bolts. Eventually, the suspect/counterfeit Grade 5 bolts may find its way into an 
. application that requires a genuine Grade 5 bolt and that application may fail. In some 
cases, cheap imported graded bolts have been purchased in place of upgraded bolts 
because the small price differential made the extra quality seem to be a bargain. Given 
the expense of removing suspect bolts from DOE facilities, the practice of using suspect 
bolts for any application should be discontinued. 

l :6 · Keep Bolts in Original Packages 

A)] bolts purcbased~hould be kept in the original packages, not emptied. into bins. The 
packages should have labels or other martdngs that would permit ~hem to be associated 
with a particular procurement action and a specific ven<ior. Approved supplier lists 
should be checked to assµrethat fastener suppliers on tiiatlist have been recently 
qualified/audited for adequacy of their quality programs. 

GS-321 



RPP.:24544 REV Id 

--_ESHQ 

CONTROL OF SUSPECT/ 
COUNTERFEIT ITEMS 

Document 
Page 
Effective Date 

. TFCESHQ-Q_C-C-83, REV B 
43 of52 

December 31;2003 

ATTACHMENT G- FASTENERS (cont.) 

2.0 Stainless Steel fasteners 

2.1 Purpose 

To provide follow-up information to the previous notification sent to the DOE fie)d and 
contractor organizations in late 1996. · 

2.2 · Background 

In November 1993, the Industrial Fastener Institute (IFI) issued a Fastener Advisory 
· regarding 18-8 stainless steel bolts. The advisory warned about a "bait and switch" tactic 

in which a dis~butor takes an 18-8 boJt (indicated by two radial Jines 90 degrees apart), 
but no manufacturer's marking, and sells them as ASTM A320 Grade B8 bolts after 
hand-stamping B8 on to the heads. 

As a result of this !FI Advisory, DOE sites conducted a search of facility stores for 
stainless steel fasteners with hand-stamped B8 grade marks.· Hundreds of stainless steel 

· bolts with hand-stamped B8 grade markings, along with a variety of other raised and 
depressed head and manufacturer's markings were identified in facility stores throughout 
the DOE complex. · 

For example, an inspection of shop stock at a Hanford Site facility revealed bolts with 
three different raised_ grade markings, 18-8, 304, and F593C, along with raised 
manufacturer's identifications of CK, H, HP, C, SO, CS, PMC, TII, THE, and a ST AR. 
The majority of the remaining samples found at Hanford exln'bited raised grade markings 
of 18-8 and 304; with a BS grade marking and manufacturer's identification hand
stamped into the head of the bolt. 

Finally, a few samples did.not display any manufacturer's markings. Most of the bolts 
discovered were purchased. with the specification to meet a nation~ consensus standard, 
American Society for Testing and Materials (ASTM) A 193, B8 Class 1 rather than the 
ASTM A320 standard discussed in the IFI warning. · 

The Savannah River Site also conducted a site-wide search of facility stores with similar 
results. A total of 159 stainless steel fasteners with hand-stamped B~ grade marks and 
raised or hand-stamped manufacturer's symbols were found. Fifteen stajtiless steel 
fasteners that had no manufacturer's symbol were also found: 
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A'ITACBMENT G -FASTENERS (cont~) 

2.3 Issue 

The requirements of the ASTM Al93 standard regarding fastener marking and 
certification are very similar those required by the ASTM A320 standard discussed in the 
IFI advisory. The AS1M Al 93 standard requires that grade and manufacturer's · 
identification-symbols be applied to the heads of bolts that are larger than 1/4" in 
diameter. The standard, however, does not specifically differentiate between raised and 
depressed headmarkings, but states only that "for the purposes of identification marking, 
the manufacturer is considered the organization that certifies the fastener was 
manufactured, sampled, tested, inspc;cted in accordance with this specification.'~ In other 
words, the standard allows for some of the required markings to be fonned into the head 
of the bolt (either raised or lowered) during manu(acturing, and the rest to be applied later 
on via hand-stamping. 

Since ASTM A193 does not differentiate between raised and depressed markings, these 
fasteners can be counterfeited in the same way as the ASTM A320 fasteners discussed in 
the November 1993 IFI warning. For example, distributors_ can procure 18-8 stainless 
steel bolts that were manufactured by an anonymous party, and without conducting the 
necessary upgrading process or certification testing, a second party could hand-stamp B8 
and a manufacturer's marking into the heads to indicate that the fasteners exhibit the 
mechanical and chemical properties required of ASTM Al 93Grade BS Class I. 

Unless the certification documentation is specifically requested, and in most cases it is 
not, there is no way to detennine by visual inspection whether these fasteners were 
properly certified and tested to meet the requirements of the ASTM standard. 
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AITACHMENT B- DOE HEAD~ LIST (cont.) 

·flelp Stamp Out Suspects/Counterfeits . 

Suspect Fastener Headmark List 
All Grade 5 and Grade 8 fasteners of foreign origin which do not bear any 
manufacturers' headmarks: 

0Grade5 0 Grade& 
\ 

Grade s fasteners with tho foOowlng Manufacturers' headmarks: 

Mark Manufacturer Mark Manufaclunir 0 J · Jinn Her (1W) e KS Kosaka Kogyo (JP) 

Grade 8 fasteners wilh the following Manufacturers' headmarks: 

Mark Manufacturer Mark Manufacturer 

0 A Asahi Mgf (JP) e KS Kosaka Kogyo{JP) 

® NF Nippon Fasteners (JP) 0 RT Takai Lid (JP) 

0 H Hlnomoto Metal (JP) e FM Fastener Co. of Japan (JP) 

0 M Minamida Sieybo (JP) e KY l(yoei Mfg (JP) 

® MS Minato Kogyo (JP) 0 J Jinn Her {TW) 

~ Hollow 
"WTrlangle 

lnlasco (CA, TW, JP, YU) (Greater than 1/2-inch diameter 
Grade 8 Hollow Triangle only) 

Daiei (JP) e UNY Unylile (JP)· 

Grade 8.2 fasteners wilh the followlng headmarks: 

® 
Mark Manulacturer 

KS Kosaka Kogyo (JP) 

Grade A325 fasteners (Bennett Denver target only) with the followlng headmarks: 

. Type 1 ® 
Type2 ® 
Type3 ® 

Mark Manufacturer 

A325 KS Kosaka Kogyo (JP) 

Ke:,: CA-Canada, JP.Japan, lW•Talwan, YU•Yugoslavla 
Any-bolt on this list should be treated as defective without further testing. 
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ATTACHMENT I- REFURBISHED MOLDED CASE CIRCUIT BREAKERS 

Investigations thus far of electrical components at DOE faciJities W1covered over 700 suspect/ coW1terfeit 
molded-case circuit breakers that were previously used, refurbished and sold to DOE contractors. 

l. Recognition Factors 

The following factors should be recognized regarding suspect or refurbished circuit breakers: 

A. The quality and safety ofrefurbished molded-case circuit breakers is questionable since 
they are not designed to be taken apart and serviced or refmbished. There are no 
electrical standards established by Underwriters Laboratory (UL) for the refurbishing of 
molded-case electrical circuit breakers, nor are there any "authorized" refurbishes of 
molded case circuit breakers. Therefore, "refurbished" molded-case circuit breakers 
should not be accepted for use in any DOE facility. 

B. One source of refurbished molded-case circuit breakers is from the demolition of old 
buildings. Some refurbishes are junk dealers who may change tbe amperage labels on 
the circuit breakers to conform to the amperage ordered and then merely clean and shine 
the breakers. . · · 

This situation was brought to DOE's attention by the Nuclear Regulatory Commission 
(NRC), which, in turn, had been informed of the practice by the company that 
manufactures circuit breakers. In early 1988, a sales representative identified 
"refurbished" circuit breakers at Diablo Canyon Nuclear Power Plant. A subsequent 
inve_stigation confirmed that circuit breakers sold to the power plant as new equipment 
were actually refurbished. The managers of the two firms that refurbished and sold these 
breakers have been convicted of fraud and have paid a substantial fine. 

C. NRC published information Notice No. 88-46 dated July 8, 1988, on the investigation 
findings and circulated it to all applicable government agencies, including DOE. On 
Juiy 20, 1988, DOE notified a11 field offices that refurbished circuit breakers may have 
been installed in critical systems. Shortly thereafter, DOE established the Suspect 
Equipment Notification System(SENS), a sub-module of ES&H Events and News on 
the Safety Performance Measureinent System {SPMS). SENS has since been replaced 
by the Supplier Evaluation and Suspect Equipment{SESE) sub-module which includes 
Suspect Equipment Reports. 

D. Some ofDOE's older sites have circuit breakers in use that are no longer manufactured. 
According to the Nuclear Management and Resources Council (NUMARC), exan:iples of 
such breakers are Westinghouse breakers with frames E, EA, F, and FA. If a DOE · 
cootractor has an electrical box that requires a breaker with one of these frame ·sizes, that 
contractor would not have been able to purchase it from Westinghouse for several year,;. 
·if the contractor were to order a replacement breaker from an authorized Westinghouse 
dealer, the dealer could not get a new replacement breaker from the manufacturer. To 
fil] the order, the dealer had to turn to the secondary or refurbished market. 
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ATTACHMENT I -REFURBISHED MOLDED CASE CIRCUIT BREAKERS (cont.) 

Dealing with an authorized distributor does not preclude ending up with refurbished 
· circuit breakers. Westinghouse bas announced that it is considering satisfying this 
market by manufacturing circuit breakers that will fit in these applications. · 

The solution, as recommended by NUMARC, is not to focus on the credentials of the 
distributor but on the traceability of the circuit breaker itself. A pmchaser can be assured 
of having a new circuit breaker only if the breaker can be traced back to the original 
manufacturer. 

2. Indicators of Refurbished Breakers 

Typically, refurbished circuit breakers sold as new equipment have one or more of the following 
characteristics: 

• The style of breaker is no longer manufactured. 

• The breakers may have come in cheap, generic-type packaging instead of in the 
manufacturer's original boxes. 

• Refurbished circuit breakers are often bulk-packaged in plastic bags, brown paper·bags, or 
cardboard boxes with handwritten labels. New circuit breakers are packed individually in 
boxes that are labeled with the manufacturer's name, which is usually in two or.more 
colors, and are often date stamped. 

• The original manufacturer's labels and/or the Underwriter's Laboratory (UL) or Factory 
Mutual (FM) labels may have been counterfeited or removed from the breaker. 
Refurbishing operations have been known to use copying machines to produce poor 
quality copies of the original manufacturer's and the certifyi_ng body's labels. 

• Breakers may be labeled with the refurbisher' s name rather than the label of a known 
manufacturer . 

. • The manufacturer's seal ( often multicolored) across the two halves of the G_ase of the 
breaker is broken or missing. · 

• Wire lugs (conne<;tors) show evidence of tampering. 

• · The surface of_the circuit breaker may be nicked or scratched yet have a high gloss. 
Refurbishers often coa! breakers with clear plastic to produce· a high gloss that gives the · 
casual observer the impression that the breaker is new. The plastic case of new ~ircuit 
breakers often have a dull appearance~ · 

• Some rivets may have been removed and the case may be held toge$er by wood screws, 
metal screws, or nuts·and ~Its. · 
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ATTACHMENT I -REFURBISHED MOLDED CASE CIRCUIT BRE~RS (cont.) 

• Contradictory amperage ratings may appear on different parts of the same refurbished 
_breaker. On a new breaker> the amperage rating is stamped into, raised from, or machine
painted on the handle of the citcuit breaker. In order to supply a breaker with a 
hard-to-find rating, refurbishers have been known to file down the surface of the handle to 
remove the original rating and hand-paint the desired amperage rating. 

3. Testing 

·Ina news release dated February 6, 1989, the National Electrical Manufacturers Association 
(NEMA) announced the cancellation of its Publication AB-2-1984 entitled> "Procedures.for Field 
Inspection and Performance Verification of Molded-Case Circuit Breakers used in Commercial 
and Industrial Applications," _and s~ted the following: 

"These procedures were intended for use with breakers that had been originally tested and 
calibrated in accordance with NEMA Standards Publication· AB 1 or Underwriters Laboratories 
Standard UL 489, and not subsequently opened, cleaned or modified .. ~Therefore, the Standards 
Publication contained none of the destructive test procedures ... necessary to verify the product's 
ability to withstand such conditions as full voltage overload or short circuit. Without such tests, 

. even if a rebuilt breaker had passed the tests specified in AB-2, there would be no assurance that 
it would not fail under overload or short circuit conditions. It is NEMA's position that regardless 
of the results of electrical testing, refurbished electrical circuit breakers are not reliable and 
should not be used." 

4. Precautions 

Follow these precautions regarding suspect or refurbished circuit breakers. 

A. Require that molded-case breakers be new and· unaltered. Proof that they are new and 
unaltered requires the vendor to show traceability back to the original manufacturer. 

B. Do not rely completely on dealing with authorized dealers for protection from 
purchasing refurbished molded-case circuit breakers. 

C. Approve formal procedures for inspecting circuit breakers that are received and ins_talled 
according to the indicators ofrefurbished breakers listed above. 

D. Contact the original manufacturer if any.indication of misrepresentation is encountered. 
There !lre many original manufacturers of molded-case circuit breakers whose products 
are being refurbished and sold as new. These manufacturers have the most specific 
information about how to ensure that their products have not been refurbished. 
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· ATTACHMENT I- REFURBISHED MOLDED CASE CIRCUIT BREAKERS (cont.) 

5. Disposition 

A. Segregate and retain all circuit breakers found with indications that they may be 
refurbished. These will be retained as potential evidence until specifically released by the 
Office of Inspector General and the Office of Nuclear Safety for Price Anderson 
Enforcement. Circuit breakers that may be refurbished may only be disposed of when the 

. above organizations no longer need them as evidence. 

B. Report suspect electrical components to Occurrence Reporting and Processing System 
(ORPS). The ORPS categorization group should be identified as "Cross-Category items, 
Potential Concerns or issues." The description of cause section in the ORPS report 
should included the text "suspect counterfeit parts." 

C. · Witness and document the destruction of all suspect/counterfeit circuit breakers when 
approval is given for disposal. 
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ATTACHMENT J -ASSESSMENT/SURVEILLANCE LINES OF INQUIRY 

1. S/CI processes and other S/CI related processes are effective in addressing the safety-related 
aspects of S/CI. 

2. . Formal supplier·qualification and re-qualification processes are established and implemented, 
including routine collection of evaluations of feedback on vendor performance. 

3~ Controls are established on a graded basis that considers the risks involved and historical 
experience with S/Cls. 

4. Controls are implemented for segregation and separate storage of material identified as 
suspecticotmterfeit 

. . . 

5. Subcontractors have established and implemented sufficient controls to preclude an introduction 
or use ofS/Cls. These conti:ols address construction materials, maintenance or modification 
equipment and components, and the use subcontractor owned or rented equipment (cranes, hoists, 
etc.) on site: 

. · 6. S/Clprocesses, requirements, and controls are fully integrated into Integrated Safety 
Management (ISM}and quality assurance programs and procedures, e.g, training, procurement, 
maintenance, and assessment) to ensure adequate linkage to S/CI elements . 

7. 

8. 

9. 

· · 10. 

1 I. 

12. 

13. 

• 
Expectations are established for timeliness in determining whether nonconforming items are S/CI. 

Protocols are established for clearly identifying S/Cls that are determined to be acceptable for use 

Inspections for S/CI materials are incorporated into routine maintenance activities, and clear 
guidance is provided for the disposition of installed S/CI materials identified during routine 
inspections and maintenance activities. 

Expectations for S/CI controls are integrated.within existing processes, such as routine and 
special inspections for S/Cls in site procedures, and guidance is provided for performing such 
inspections.· 

Roles and responsibilities and interfaces· for management of S/Os are clearly assigned, including 
provisions for the handling of sensitive information and interfacing with the local Office of the 
Inspector·General (IG), to ensure effe.ctive, consistent, and timely communication of S/Cl 
. information. 

S/ci reporting requirements are effectively integrated into the site contractors' processes for 
disposition of non-<;onforming items, such as NCR processes, as required by appropriate DOE 
directives. 

Lessons learned processeS are evaluated to determine whether all available and relevant 
information resour~es, such as the Government Indusey Data Exchange Program (GIDEP), are 
being utilized for screening S/CI and other relevant information for potential applicability to site 
activities. 

GS-330 



RPP.:24544 REV ld 

ESHQ Document 
Page 
Effective Date 

TFC-ESHQ-Q_ C-C-03, REV B · 
52 of52 

December 31, 2003 . CONTROL OF SUSPECT/ 
COUNTERFEIT ITEMS 

14. 
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-18. 
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20. 
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22~ 

23. 

24. 

25. 

A'IT ACHMENT J -ASSESSMENT/SURVEILLENCE LINES OF INQfilRY (cont.) 

Lessons learned processes are evaluated to ensure that significant requirements and performance 
expectations have been established for the documentation of applicability reviews, need,ed 
actions, and actions taken for lessons learned that require line management attention and action. 

Lessons learned requiring line management actions are integrated with the site's corrective action 
management processes to ensure fonnal tracking, feedback, and closure of actions taken. 

Corrective actions and management procedures include formal linkage to. S/CI reporting · 
requirements for the site office, Occurrence Reporting System (ORPS), contractor General 
Counsel, and the IG. 

Site mechanisms, such as a controlled product list, are established and used to maintain current 
and accurate information on S/Cls. Provisions are available for making this list readily available 
to site personnel who have S/Cl responsibilities for procurement, inspection, and other areas 
associated with the implementation of S/CI controls. 

S/CI _training programs-include the identification of positions and associated personnel required 
to receive training, the processes for<lesignating those personnel who must receive initial arid 
refresher training, ?Jld the required frequencies for refresher training. 

All personnel involved in design, system engineering, procurement, inspection, maintenance, and 
other functions involving potential S/CI materials receive S/CI process and hands-on training. 

Training programs place special emphasis on' ensuring that system engineers involved in the 
_design, procurement, and inspection of materials and components with the potential for S/CI 

· . receive such training. 

Subcontractors involved in the procurement or handling of potential S/CI materials and 
components receive initial and refresher training and are lmowledgeable of site S/CI processes, 
procedures, requirements, and controls. 

· S/CI training addresses site-specific processes and procedures for identifying, dispositioning, and 
reporting S/Cis, includiri~ reporting to the IG. . 

S/CI processes are subject to regular self-assessment, consistent with site self-assessment 
protocol. 

Assessments are performed-for S/CI processes to evaluate significant changes to the S/CI 
processes and to establish a baseline for impl~entation where appropriate. B_ased on that 
baseline review, further assessments are tailored to the maturity of the S/CI processes. 

S/Cl lines of inquiry are considered ·and evaluated, as appropriate, during assess·ments of areas 
that interface with S/CI processes· (procurement process, NCR process, etc.). 
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ltA.Fcb2004 

: OFF-GAS TREATMENT SYSTEM·HEPA FILTERSKID ASSEMBLY DESIGN AND FABRICATION 
21-Dec-04 · 

GS-333 



. . 

RPP:..24544 REV. id 

. . . 

i.echndoov . o. 

TECHNICAL SPECIFICATION 
-arne&·· 

PROJECT: Final DBVS Pesh:m 14557~O-SP-03& I: REV.1 

PROJECT NO.: 145579 
OFF-GAS TREATMENT SYSTEM HEPA 

CLIENT: 

FILTERSKID ASSEMBLY 

AMEC E&E - Richland, Washinatori DESIGN AND FABRICATION 

AppendixG 

Instrumentation Naming and Tagging Convention 

.(3 pages including cover) 

. OFF-GA$ TREATMENT' SYSTEM HEPA FILTER SKID ASSEMBLY DESIGN AND FABRICATION 
21-0ec-04 · · 

G5-J34 



. . 

RPP-'24544 REV ld 

TECHNICAL SPECIFICATION 
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PROJECT: · Final DBVS Design . 145579-D-SP-036 I REV.1 

PROJECT NO.: 145579 
OFF-GAS TREATMENT SYSTEM HEPA 

ALTER SKID ASSEMBLY 

CLIENT: AMEC E&E - Richland, Washinaton DESIGN. AND FABRICATION 

G1 EQUIPMENT IDENTIFICATION NUMBER 

The equipment ide~tification number(EIN) is comprised of three fields, SYSTEM
COMPONENT,.SEQUENCE. Where SYSTEM is the plant Area 00, 31-37, 
COMPONENT is the ISA-loop function code, and SEQUENCE is the device _ 
number within the Area. 

Example: Waste dryer Area 33 Instrument Junction Box 33-IJB-001. 

Note: The Hanford FARM and· LOCATION fields do not apply to the 
Demonstration- Bulk Vitrification System· and have been dropped from this 
convention. 

G2 CABLE TAGGING 

Cables shall be tagged using From Source & to Destination information. · The 
format will be "FROM-TO" or "FROM-TO-##" if more than one cable run. 

Example: 

Two Cables: 

Cable Tag: 

Cable Tag: 

G3 WIRE TAGGING 

From 36-CAB-123 to 36-IJB-123 

"36CAB123-361JB 123-C1" 

"36CAB 123-361JB 123-C2" 

Wires will be tagged using the equipment tag and polarity: 

Example 1: Wires connected from instrument 36-FIT-123 (24V de) 

Positive Tag "36FIT123(+)" 
Negative Tag "36FIT123(-:)" 

Example 2: Wires connected from instrument 36-LSH-123 ( 11 0V ac} 

Positive Tag "36LSH123(H)" 
Negative Tag "36LSH123(N)" 

OFF-GAS TREATMENT SYSTEM .HEPA FILTER SKID ASSEMBLY DESIGN AND FABRICATION . 
21-Dec-04 
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TECHNICAL SPECIFICATION 

PROJECT: Fina1·osvs Design 145579-D-SP~36 I REV.1 

PROJECT NO.: 145579 
OFF-GA$ TREATMENT SYSTEM HEPA 

FILTERSKID ASSEMBLY 
CLIENT: AMEC E&E - Richland, Washington DESIGN AND FABRICATION 

G4 NOTES 

1. Cables shall be identified with cable tag number "source-desUnation-type." 
Types will be as follows: 

M = Motor Feeder Cable; L = Local Control Station Cable; MH = Motor 
Stator Heater; RTD = · Motor Winding Temperature Detector; MA =. Motor 
Armature Cable; MF = Motor Field Cable; C = Control Cable; F = General 
Feeder Cable; A = Ammeter Cable; T = Tachometer Cable; 

· COM = Communications_ Cable; RS484, Ethernet, Fibre. 

2. Analog cables from junction box to field instrument will only be tagged with 
the instrument tag number 

3. Cables will be tagged on both ends with the same cable tag number. 

4. Equipment, motor, and instrument tag numbers shown are for illustration 
purposes only. Use project specific equipment, motor, and instrument tags. 

OFF-GAS TREATMENT SYSTEM HEPA FILTER SKID ASSEMBLY DESIGN AND FABRICATION 
21-Dec-04 
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Change Notice (CN) Category (Ctleck 
Ona) 

Supplemental 181 
Direct Revision • 
Cancel • 
Qua6ty Program 

• Procedure Change 

Affects Cost? Yasml No • 
Affects Schedule? Yes D No 181 

RPP-24544 REV ld 

CHANGE NOTICE 

Orfginator's Name and Signature. 

Jack McConwell ~ ~ ~-

Proiect TIiie/ Pro)ect No. 

Demonstration Bulk Vitrification system 
/ 145579 
Primary Document Changed by tl'lis CN 

Onclude sheet no. and rev) 

Design Verification R~ulred 
(Independent Review) 

Yes •• No181 

Affected Documents Superseded 

Olher Dqcuments Affected by this CN: OGTS HEPA Fdter Skid SpeclflcaUon 
N\A 145579·0.SP-036, Rev 1 Yes • No 181 

Reason for Change: 

ct'No. 
145579-036--CN-001 

Date 

03/07/2005 

Safety Class (II Rq'd) 

NIA 

COntract No. 

1) Fabricator requested, in RFI 2341O:0GTS.PTI-RFl-OO4, RO, that the HEPA filler housing Level Switches be relocated to the 
condensate lines below the housing-rather than an extra penetration in the Filter housing. The relocation of the level switch 
.will remove a potential leak path from the·HEPA filter housing and allow detection of leaks prior to.loading the bottom of the 
Hiter housing with condensate • 

. Detailed Description of Change {Use Contlouation Sheet as Applicable): 

Section 3.3.1.1.1.1 o: Delete all text in paragraph and Change paragraph to read, "Not used." 

Appenaix A, Drawing DBVS-SK-P1O2; Rev C, move location of level switches LSH-4O2A, -402B, -4O4A, and -4O4B from the filter 
housing to the condensate drain pipe above the condensate valve as shown on page 2 of this CN. 

Review/Approval Authorities: A= Approval, R = Review, I = Information (Check where applicable for change notice) 
Printed Name/Signature Date R A I Printed NamefSlgneture Date R ·A I 

0 • .• 

• 
* Design Verification per EP 3.9 required? Yes D No IZl Assign Independent Reviewer 
CN Incorporated? PM or designee sign and date;,_,.. ______________ _ 

EP 3.8. t·P October 2003 
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Contract/ProJect No. 23410 (S"ubcontract No. 05-32SC-A79787) 

2341 0.OGTS.PTI-RFl.004 
Rev.a 

Page 1 of 2 

Level Switch Location In HEPA FIiter Housln s 
ame & Com an . Jeff Schutte; Premier Technology, Inc. 

Problem/Deficiency: q Clarification 181 Change 

Level switches LSH 402A. 4028, 404A & 4048 located in the filter h9using {as shown on the 
P&ID - DBVS-SK-P102 Rev. C) will be difficult to access and maintain. · 

Proposed Solution 

Premier would like to suggest that the level switches be moved to a "T" (between filter housing 
and valve) in ~ach of the respective condensate drain lines. This will improve access while 
maintaining the desired function. Also for Information, the proposed type of level switch is 
attached. 

Basis of Change: 

Ease· of access and fabrication. 

RPl2f03 
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2341 0.OGTS.PTI-RFl.004 
Rev. o 

. Page2 of2 
TO BE COMPLl::Teo BY'SUBCONTRACTOR 

Note: Subcontractor to provide: cost and schedule Impacts associated with each discrete 
change tine Item. · · · · 
Response: D Clarification 181 Change COST D Ves 181 No SCHEDl!LE O Ves 181 No 
.Re uired Re onse Date: . 3/9/05 

Cost Impact Schedule Impact 

None None 

Subcontractor 
TO BE COMPLETED BV THE BUYER 

RFI Approved 181 Ves 

CN Required: I]] - CN # l'l;,-s,7. o3l •Cll•f!'r)/ 

Ct-l i\ioi Required: 0 

As-Built documentation Required: 0 
As-Built documentation Not Required: D 
Submittal Data Required: 0 Yes D No 

Rf'l2/03 

COMMENTS 

11-t-e. c:i,-1/r,,_d,,rJ. ,ev£I S"{J,lc~ i\ , 
~eC(Plaht,e if 1+- ;r,,.~tt°t:.c~t,,v•'f~ · 
/1.,-1 i(.t(~w t'2t.Jl~7 J7"i'-l-'I&lfoF.f-l~ 
$ .... +e,e~cc.. C.af2.-~, 

· !f #J;,..,,,.L 3 /, lo~ 
esfgn Lead/Proj Mgr/Date 
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Limit Switch 
liquiphant T FTL 260 

Vibration limit switch·for liquids 
The maintenance-free alternative to float 
switches 

Features end Benefits 
• Small, slender design: low space 

requirement, easy mounting in places 
With llmltad access · · 

• Stainless steel housing: rugged 
• Switching status and external testing: 

simple control 
' • Plug connection: low-cost connection 

Measuring System 
The Llqulphant FTL 260 is a compact 
limit swilch, lo which miniature 
contactors , magnetic valves and 
programmable logic controllers (PLC) 
can be directly connected. 

Application 
The Liqulphant is a limit switch fer liquid 
level detection in storage tanks, tanks 
with agitators-, and piping. 

It can be used as an alternative to float 
switches as well as in applications 
where build-up, turbulence, liquid flow 
and gas bubbles are present. 

~ 
Endress + Hauser !EH]' 
The Power of Know How ~-

~I.I 
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The symmetrical vibrating fork Is excited 
to its resonant rrequency which changes 
when the fork is sUbrnerged in Jlquid. 
The change is registered by.the 
electronics, which actuate an electronic 
switch. · 

The Uqulphant FTL 260 can be 
operated in both minimum cir maximum 
Fail-safe mode, i.e. the electronic switch 
opens on reaching the limit value, in 
cases of fault or a loss of power. 

I 
I 

B 0 I V 
i ' i 
!a40 

~ 
41 AF 

D 

20 

H 

2 
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green green red graen green rell 

Diagram showing the 
luntllon of Iha 
o!t,Qranlc switi;h atd 
LED depending on lhe 
level and fall-safe mode 

A Efe<:lrk:al connection 
wflh a slandard plug 
and will, cable gland 
Pg 11 (IP 66 / 67) 
or pennananlly 
attached cable 
(IP66). 
The fal~sa18 mode 19 
detarmlned by Iha 
way Iha connac1ion 
iswlfel! 

8 The slalnlass sleal 
housing pro!acls Iha 
poHed eeclronlcs 

c The swttchlng lunc11on 
can be ctieckad 
•xlemally by plac!ng 
a magnel on tha 
housing 

D Precess c:onnectloo 
versions: 
G 1 A(paralleO , . , ,r. NPT {tapeied) 
R 1 (leperecl) 
In stainless steel 

E Vibrating lork in acid 
stalnlilss sleol 

F Green LED 
"Ope!a!lng mode' 

G Red LED to Indicate 
swilehlng mode 
"Circult open· 

H Thi. plug housing can 
also be fllled offset 
by :1:eo· 

Oimlllls:ons In mm 
100mm = 3.94 In 

1 in=25.4mm 



Technical Data 
Olltput AC vemtan 

OlltJ)llt DC version 

OntpUl 

Process conditions 

Mei:banlcal c0115auction 

Ordering 

Tl 244F/OO/en/11,99 
El-1F/CV5 
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Powe, surww 
Connet11bla food 
(load....cl,odavarl!,y,1'101 dV'ocllt inlD 
llM>po,,o,stJPPi,,cl<eu~ 

p...,., ... lll)t, 
ConnllCIDbblD<d 
~ load is .,.,1chad vio PNP-lr811Sis1or) 

Fall-sale rncde 
sr11ru1llaillro 
Swilc1lln11lima 

Hystetasi, 

Ollanullia, 
Ambient tampe,atu,a 

Tomperalura cl produol 

0,,0,l!ling orr,mna P. 

Storage tempsra:u,o 
CDmaDc prdoclion 

lngraso p,clatlion lo EN 60529 
Elett""""gnoi;c COmpola,Oily 

DCllslly po! product 

V:-5e*rvcl~~-'!;t 

Dusign 

Dimensions 
\Ye;.hl 

Molctiors-

Process co.inactions 

Eloctdcol conneclfon 

Ploduct SlnJctl/le 

Acco~les. 

SUpplamonlt,ry Doc,,menlel!on 

-aoellermbal; 19,.253\l.50/60Hz,Clnlllll~(Blffll.l)lo)....,,_4 m,\ 

ShorM ..... [401]1S): mmc.1.5A;max.375VAll1250VmmoL36VA~24Y 
(no "'1DlldctJil 1)/DlecSon) . 

Con\lruoul: ma11. 8TVA B12SOV (350 ~ rnad,t VA Bl 24 V (350mA) 
nm.2.SVABl250V(I0mA).n,;,,.o.svAat24V{20mA) 

Vob;odlopuaossl'lt.200: l1IIIL 12 v· · 
Rosldualcutranl: mo>e. 4 mA wi!hcpcn thyriotot Islar.Cl-by) 

. 
10 .. 5$ V. rii,plamax. 1.7V, 0 - 400 Hz.CllflCnl eon,;or,p!lon n,nc. 15 mA.~se polarilf 
"""etlion 
Sllorl•l!lm\(1 ms): ma,t.1 A. rll""- 55V (CNCl1oad end shoJl.c,cllil pil)!Cdioo) 
Cool<lll<>UI: ....,._350n,A• 

IIDII.O.SJU'a15SV.rnai<. lpl'Dl24V 
111!,lduahotJago: <3V(,rilllclol!ld VBlllliilol). 
R03ldulllainenl: < 100pA(wilho;,on1111nalolor) 

Mlnm1111 ormnmum 1•11·•••• mad&. depand!ng oo load =ec~cn • 
O,,,p,ii,i:en 

/tpprcrr. 0.5 s whencovSJOd. sporox. 1.0 s""9ntroe 
Appra,r.4 mm l'ilh WJlical mount<111 

. ABrsqu;n,d 

.4D"C •• • 70'C, sea alsogtlll>llt on PaQl>3 

-40'C .. • 150'C, ••• alsoo,ophs on Pag&3 

• 1 bat •• •40 bar.""" also a,apt,• o• Pao• 3 
--40'C,.•85'C 
Cllmatic prolactlon lo IEC 60, Pall 2•38, Fill, 2a 
With plug lcob!o olandPo 11)11>65/IP 67,wilhcob!o IP6B(24h, I.Sm) 

BVBllothl-a11-GCEMark,Endru•s•llausorconllnna1hallholJQWl>anlFll2.0!Ulli.'<eU 
tcigal rcquiremenls d EC dltoclivcs. 
lnlella:enca lmmvnili,o lo EN 50082-2 (Oel:I s~englh 10 V/rn). 
lnlcdorence orr,;,,tan 10 EN S00BM 

min. 0,7 alcm' 
~~ 1, 10QOCI trm2Js 

Canpaclun!l,mowdeduslngo 41 AFbo;cspanns,a openendsponner 
Soo dimensional skelch on Page 2 
Aj)pn,x. 0.45 kg 

Prccesscomec~onendvibret:no lork: ,1u;n1oss sleel 1.4571, 1.4581 (AISl31611) 
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So.e product tlr\lcluro on Pago 3 
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Fax{07621) 975-345 
http://www.endtass.com 
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Installation 

The Uquiphanl FJL 260 can be mounted In any 
position In a lank or In a sQC!lon of plplng. 
A Vertfcal fflOll'lting 

8 Horlzllnlal mounting 

C Mounbllg In a t• no~ 
(A to C lot Iha elllir& range of vlscosflles 
up to 10000 mm2/s) 

I) ~mwrti!nllm amnm 
(Llqufphant SCIDWad into bind flange), 
flenga of vlscosi11es at ON 50 
Ill> 10 max. 2000 mm?/s 

e For easy mounting h J&nRed space: 
mount Wilh 41 Af' box spanner 
(E:ndross+Hauser accessory) 

• Swilchpolllt 

Electrical 
Connection MIUI. 

1A 

EIP.cir,:al mnnl!r.Uan 
depending on version 
and fafl-saf9 mode 

n: 3 l--'--l/ll'-'--

MaJC.=maximum 
fail,safe mode 

Min.= minimum 
falf-safe mode 

1mmj @---

Mox. 

RPP.:24544 REV ld 

® 

@ 

© 

AC version 

Min. 
® ® 

LI L1 

N 

N (BN) 

PE PE 

De version 
Mln. 

® = cab!e connection 

BU = blue 
t-----L-

BK =black 
BN =brawn 
GNY E = greenlyeUow 

@ = plUg ccnnection 

R = 9Xlemal load 

Pradud struclure 

1;1j 

FTI. 260 Llmll &WIich 

Ccrtlllcale 
0 Standi!fd (na,.certified) 
3 CSA General purpose 

·Pro~ess Connection 
0 G 1 A fpa,aDel) 
1 1 • 11 Yi NPT (tapered) 
2 R 1 (tapered) 

E!eclronl~s 
1 Two-v.ireAC 

connection 19 ... 253 V 
2 Three-wire DC 

COMect.'on 10 -• 55 V 

Version 
0 Wilh plug connecUon 

(cab/o gland Pg Ill 
2 Wilh 5 m cable 

, +-
FT!. 260 • I I I I I ~~uct designation 

3 

GS-344 

AC Version 
A load must be connected in series with 
the Uquiphanl, whereby: 

• the voltage drop across the Liquiphanl 
in closed mode (ON) may be up to 
12V 

• a minimum terminal voltage ol 19 Vis 
:-equ!red !er ths unit to e1 • .a.'itch ccrrecUy 
(check in particular for a low line 
voltage), 

In open mode (OFF) a residual current 
of max. 3.8 mA flows. 

DC Version 
Recommended when used with 
programmable logic controllers (PLC). 
Positive signal at the switching output of 
the Liquiphant (PNP). 

The fail-safe mode is determined by the 
way the output is connected up. 

Ii!. ll4C c (t .ax+ 32)•F 
·c 

·•·SO 

1<--t---,.-....... _-+_~ 
.. o 60 101) 

.. o.,_ _____ _, 

--•25 

i==lb====:i==:f-•!!l. so 100 ,so ·c -•o o 

Top graph: 
Petmlssfble values for 
ambient lemperawre 
Tu at housing are 
dependent on lhe 
operating temperature 
Te in lhetank 

Bortom graph: 
Parmlsslble values for 
operaUng pressure p0 

are dependent on Ille 
operaltng temperalura 
TD in Iha tank 
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CHANGE NOTICE 
CNNo. 

145579-036-CN-002 

Change Notice (CN) Category (Check 
One) 

Supplemental 181 
Originator's Name and Signature. 

Direct Revision • 
Cancel • 

JackMcConwell fu'- /t., ~ 
Quality Program 

• Procedure Change 

Affects Cost? Yes • No 181 

Affects Schedule? Yes• No 181 

Project Title/ Project No. 

Demonstration Bulk Vlllilicallon System 
/145579 
Primary Document Changed by this CN 

(include sheet no. and rev) 

other Documents Affected by this CN: OGTS HEPA Filter Skid Specification 
N\A 145579-D-SP-036.Rev1 

Reason for Change: 

Design Verification Requiied 
(Independent Review) 

Yes • No181 

Affected Documents Superseded 

Yes• No 181 

.z/1,/111:, 

Date 

04115/2005 

Safety Class (If Rq'd) 

NIA 

Contract No.· 

1) Fabricator requested, in RFI 23410.OGTS.PTl•RFl-014, RO, the use of 1" thick Insulation material on the condensate lines. 
Based on the heat trace calculations using 1" at an R-value or 3. 7 in lieu of 6.0 does not significantly impact the calculated 
heat trace wattage. 

Detailed Description of Change (Use Continuation Sheet as Applicable): 
Change paragraph 3.3.1.1.9.2 as follows: 

The insulation material shall have a minimum "R" value of 6 thickness of 1" and shall meet the 
requirements of the· Midwest Insulation Contractors Association for materials, design, and 
application, and shall not interfere with the operating, testing, maintenance, and service of any 
components or systems. Insulation shall be removable and re-installable from qomponents 
requiring periodic maintenance and inspection. Insulation material shall be free of halogenated 
hydrocarbons. 

Review/Approval Authorities: A= Approval, R = Review, I = Information (Check where applicable for change notice) 
Printed Name/Signature Date R A I Printed Name/Signature Date 

Program Director: Michael Wiemers O D D 

Process Technology Manager: Karyn 
Wien:iers 

• f81 • 

* Design Verification per EP 3.9 required? Yes D No 181 Assign Independent Reviewer 
CN Incorporated? PM or designee sign and date: _______________ _ 

EP 3.8. lF October 2003 
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chnology Pa~1ofi 

Change Notice (CN) Category (Check 

One) Originator's Name and Signature. 

Supplemental 181 
Direct Revision • 
Cancel • 
Quality Program 

• Procedure Change 

Affects Cost? Yes• No fSi 

Affects Schedule? Yes• No l8J 
Other Documents Affected by this CN: 
N\A 

Reason for Change_: 

Jack M~Conwell ~ /fo-~ ¥/l'ik,.-

Project Title/ Project No. 

Demonstration Bulk Vitrification System 
/145579 

Design Verification Required 
(Independent Review) 

Yes D No 181 

Primary Document Changed by this CN Affected Documents Superseded 
(include sheet no. and rev) 

OGTS HEPA Filter Skid Specification 
145579-D-SP-036, Rev 1 Yes• No !81 

CNNo. 

145579-036-CN-003 

Date 

04/19/2005 

Safety Class {If Rq'd) 

NIA 

Contract No. 

1) Fabricator requested, in RFI 23410.OGTS.PTI-RFl-015, RO, that the fluid seivice category and testing requirements be 
evaluated for the piping services on the HEPA filter skid. 

Detailed Description of Change (Use Continuation Sheet as Applicable): 

Change the specification to allow the compressed air and filtered water systems to be designed, fabricated, installed, 

inspected, examined, and tested in accordance with ASME B31.3 Category D fluid service. This fluid service for these 

two systems is consistent with the designations throughout the DBVS project. The condensate collection piping will 

remain ASME B31.3 "Normal Fluid Service." The additional sensitive leak test imposed on the condensate collection 

piping will be deleted from the specification, however, the pressure decay test on the condensate collection system will 

remain. For changes to the specification see the continuation sheet. 

' Review/Approval Authorities: A == Approval, R == Review, I == Information (Check where applicable for change notice) 
Printed Name/Signature Date R A I Printed Name/Signature Date 

Program Director: Michael Wiemers D O D Independent Review*: 

Process Technology Manager: Karyn 
Wferners 
Quality 

CN Incorporated? PM or designee sign and date: _______________ _ 

EP 3.8.lF October 2003 
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CONTINUATION SHEET CHANGE NOTICE 

"3.3.1.2 Piping-Design 

CN No.145579-036-CN~003 
Page,gof1 

Piping systems for the system and interconnecting piping for the Condensate 
Collection system piping, Filtertid ·water ad Compressed i" .. ir Systems shall be 
designed, fabricated, inspected, examined, and tested in accordance with the 
ASME B31.3 piping code for ''Normal Fluid Service." Piping systems for the system 
and interconnecting piping for the Filtered Water and Compressed Air Systems 
shall be designed_, fabricated, inspected, examined, and tested in accordance with 
the ASME B31.3 piping code for "Category D Fluid _Service." Piping systems 
include all piping components and supports. The minimum design pressure for the 
HEP A filter skid piping and components, including instrumentation shall be 
detennined by the Seller for the design flow rate. The design temperature shall be 
determined by the Seller for the design flow rate taking into account insulation, air 
stream temperature, and environmental conditions." 

2. Change Paragraph 4.2.3 as follows: 

4.2.3 Pressure-leak Test 

The HEPA filter ~kid assembly Condensate Collection system piping and 
components shall be pressure-leak tested in accordance with the ASME B31.3 
piping code for "Normal Fluid Service." A sensitive leak test in aocordanao witR 
Seation 345 of the piping code is required for all aondensate drain piping; a soap 
bubble test has sufficient sensitivity. The HEPA filter skid assembly 
Compressed Air and Filtered Water system piping and components shall be 
pressure-leak tested in accordance with the ASME B31.3 piping code for 
"Category D Service." 

Results shall be recorded and ·shall be submitted to the Buyer with test 
records/documents. 

EP 3.8-1F October 2003 

GS-347 
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Direct Revision O 

Cancel 

Quality Program 
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. UNCONTROLLED COPY 
FOR INFORMATION ONLY 

CHANGE NOTICE 

Originator's Name and Signature. 

iJ.~;i.~ 
~~cConwell 

Project Title/ Project No. 

Demonstration Bulk Vitrification System 
/145579 
Primary Document Changed by this CN 

(include sheet no, and rev) 

Page1ofi 

Design Verification Required 
(Independent Review) 

Yes D No181 

Affected Documents Superseded 

Other Documents Affected by this CN: OGTS HEPA Filter Skid Specification 
NIA 145579-D-SP-036, Rev 1 Yes• No~ 

Reason for Change: 

CN No. .,.,,, _ _..,,,,t:·: • 

145579-036-CN-005 

Date 

05/17/2005 

Safety Class (If Rq'd) 

NIA 

Contract No. 

1) During the design review of the Project's 90% design for the Off-Gas Treatment System, the fail position of the inlet valves to 
the HEPA filter housing was changed from fail closed to the fail open position .. 

2) Change equipment identification to match the AMEC generated P&ID, F-145579-36-A-0107, Rev C. 
3) The P&ID is also being upd~ted to reflect the Vendor's 90% design submittals. 

Detailed Description of Change (Use Con\inuation Sheet as Applicable): 

1. Cancel CN 145579-036-CN-004 

2. Change Valves HV-401A and HV-401B to HV-313 and HV-309 respectively and from Fail Closed {FC) to Fail Open 

(FO) to match AMEC drawing F-145579-36-A-0107, Rev C. 

3. Add Valve and instrument numbers to match AMEC drawing F-145579-36-A-0107, Rev C. 

4. Add Quick connect numbers for all quick disconnects to match AMEC drawing F-145~79-36-A-0107, Rev C. 

5. Add depiction of Condensate collection tank pump within a pump enclosure. 

6. Add sight glass to P&ID as called out in the Specification paragraph 3.3.1.1.8.2 

Review/Approval Authorities: A= Approval, R = Review, I = Information (Check where applicable for change notice) 
Printed Name/Signature Date R A I Printed Name/Signature Date 

Program Director: Michael Wiemers O O 0 

Process Technology Manager: Karyn 
Wiemers 
Q allly Assu nee: Ross Truitt 181 D 

L. f,R. 

* Design Verification per EP 3.9 required? Yes D No 181 Assign Independent Reviewer 
CN !ncorporated? PM or designee sign and date: _________________ _ 

EP 3.8.IFOctober2003 

05-348 
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D 181 D 

• 181 • 
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Cancel • 
Quality Program 
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Affects Cost? Yes [8] No D 

Affects Schedule? Yes D No [8] 

Other Documents Affected by this CN: 
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Reason for Change: 
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CHANGE NOTICE 
Pagel of g 

Originator's Name and Signature. 

Jack McConwell ~/1v~ 
Project Title/ Project No. 

Demonstration Bulk Vitrification System 
/145579 

Design Verification Required 
(Independent Review) 

Yes D No [8] 

Primary Document Changed by this CN Affected Documents Superseded 
(include sheet no. and rev) 

OGTS HEPA Filter Skid Specification 
145579-D-SP-036, Rev 1 Yes• No [8J 

CN No. 

145579-036-CN-006 

Date 

01/12/2006 

Safety Class (If Rq'd) 

NIA 

Contract No. 

1) Incorporate International shipping standards to the specification in accordance with the response to RFl-23. 

2) Add normally closed tank vents and valves to the condensate and secondary confinement tanks per client comments to FAT. 

Detailed Description of Change (Use Continuation Sheet as Applicable): 

1. Specification 145579-D-SP-036, Revision 1, change paragraph 5.3.1 as follows: 

5.3.1 The Seller shall require vendors/suppliers to package equipment for international 
transportation in solid wood crates to the Seller's facility to protect items during shipping. 
The sell.er shall package equipment for shipment to the buyer to protect items during 
shipping. Bracing structures shall be installed where items could be damaged or vibrate 
ioose during transportation. All bracing must be clearly identified, both in the packaging 
instruction and by labeling on the outside of the crates receipt tanks. 

2. Specification 145579-D-SP-036, Revision 1, Appendix A, change drawing DBVS-SK-P102, Rev C as shown on Page 

2 of this ECN 

Review/Approval Authorities: A= Approval, R = Review, I= Information (Check where applicable for change notice) 
Printed Name/Signature Date R A I Printed Name/Signature Date R A I 
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CH2M HILL Environmental or designee • D • 
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CN Incorporated? PM or designee sign and date: ________________ _ 
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ABBREVIATIONS AND ACRONYMS 

AISC 

ANSI 

ASCE 

ASHRAE 

ASME 

ASNT 
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AWS 

B&PV 

CFR 

CH2M HILL 

CMTR 
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CWI 
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DOE 
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FAT 
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MCS 
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NOE 
NEC® 
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American Society of Mechanical Engineers 

American Society of Nondestructive Testing 

. American Society for Testing and Materials 

American wire gauge 

American Welding Society 

Boiler and Pressure Vessel 

Code of Federal Regulations 

CH2M HILL Hanford Group, Inc. 

Certified Material Test Reports 

Certificate of Conformance 

Certified Welding Inspector 

Demonstration Bulk Vitrification System 

U.S. Department of Energy 

Equipment Identification Number 

Factory Acceptance Test 

high-efficiency particulate air 

Institute of Electrical and Electronics Engineers 

Monitoring and Control System 

nonconformance report. 

nondestructive examination 

National Electric Code 

National Electrical Manufacturers Association 

National Fire Protection Association 

National Institute of Standards and Technology 

Nationally Recognized Testing Laboratory 
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OGTS 

P&ID 

QA 

QD 

RGS 

RTD 

SAE 

UBC 

UL 

WAC. 

TRADEMARKS 

AutoCAD 

Bray 

Buna N 

Electromark 

Keystone 

LineBacker 

Loctite 

Mini Power-Zone 

NEC 

Neo-Lube 

Square D 

Sta-kon 

Super Therm 

Swagelok 

Teflon 

Viton 

Weidmuller 

Off-Gas Treatment System 

piping and instrumentation diagram 

quality assurance 

quick disconnect 

rigid galvanized steel 

resistance temperature detector 

Society of Automotive Engineers 

Uniform Building Code 

Underwriters Laboratories, Inc. 

Washington Administrative Code 

Registered trademark of AutoDesk, Inc. 

Registered trademark of BRAY INTERNATIONAL, Inc. 

Registered trademark of Buna Werke Huls G.m:b.h. 

Registered trademark of Permar Systems, lncorp9rated dba 
Electromark Company. 

Trademark of Tyco Industries. 

Registered trademark of Professional Services Industries, Inc. 

Registered trademark of Henkel Loctite. 

Registered trademark of Square D Company Corporation. 

Registered trademark of the National Fire Protection Association. 

Registered trademark of Watson Bowman ACME Corporation. 

Registered trademark of Square D Company Corporation. 

Registered trademark of Thomas & Betts Corporation. 

Registered trademark of Superior Products International II 
Incorporated dba Superior Products Corporation. 

Registered trademark of Swagelok Company. 

Registered trademark of E.1. Du Pont De Nemours and Company. 

Registered trademark of DuPont DOW Elastomers. 

Registered trademark of C. A. Weidmuller K.G. Company, 
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1 SCOPE 

Throughout this specification, Contract Responder shall act as the Seller and 
AMEC Earth and Environmental, Inc. shall act as the Buyer. 

The Demonstration Bulk Vitrification System (DBVS) will demonstrate a 
treatment process for radioactive waste located on the Hanford Site in Richland, 
Washington. This specification is for a wet scrubber skid assembly. Deviations 
from the treatment equipment are allowed, as long as all other requirements in 
the specificati9n are met, but will require justification by the Seller with Buyer 
approval, contingent on discussions with the owners. 

Unless otherwise stated, alternative equipment designs are permissible, if proven 
to be effective in meeting the requirements in this specification. Any alternative 
design must be thoroughly explained with text supplemented by drawings or 
sketches and proposed with the original bid. Buyer approval is required before 
proceeding with an alternative equipment design. 

A Turn-Key Packaged System is preferred which would include all equipment 
and controls to meet the performance requirements listed in this specification. 
To allow for both a designed system and a packaged system, certain items will 
indicate an option within the body of this specification. 

1.1 INCLUDED IN SCOPE 

Conceptual piping and instrumentation diagram (P&ID) and electrical one-line 
diagrams (Appendix A) for the Off-Gas Treatment System (OGTS) wet scrubber 
skid assembly are provided to the Seller to illustrate design considerations 
currently identified by the Buyer. This specification provides the minimum 
requirements for design, analysis, fabrication, inspection, testing, documentation, 
packaging, and shipping of a wet scrubber skid assembly. The following lists 
equipment and design activities to be provided by the Seller: 

1. A skid with leak catch pans, and piping and electrical connections. The 
skid will be installed on a concrete pad. The Seller is responsible for 
providing anchor points. 

2. Venturi scrubber(s), quencher(s), condenser, mist eliminators, outlet 
heater, ductwork and enclosures, pressure control valves, and manual 
isolation valves. 
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3. Scrubber collection tank subsystem with pumps, flow control valves, 
manual isolation valves, piping and supports, and process instrumentation. 

4. Makeup solution subsystem with caustic storage tank, mixer, centrifugal 
pump, isolation valves, piping and supports, and process instrumentation. 

5. Electrical distribution equipment, including transformer (as required), 
distribution panel, wiring, conduit, local pushbutton stations, and 
convenience receptacles. 

6. · Instrumentation and control wiring from skidc:based equipment connected to 
terminal box(s). For a packaged system, terminations for remote 
shutdown, alarm and run status signals shall be provided. 

7. Support structure for component assembly and skid shipping. 

8. Design, fabrication, assembly, inspection, testing, packaging, shipping, and 
test work plan, including Factory Acceptance Tests (FAT) for systems, 
subsystems, and components shall be provided (see Sections 4.1 and 
4.2). The wet scrubber skid FAT will be performed at the Seller's facility. 

9. Qevelop wet scrubber skid assembly design documentation, supporting 
calculations, and fabrication drawings; Drawings and sketches provided 
with this specification represent a minimum set of Buyer expectations for 
the assembled system. The Seller shall use this information, along with 
additional material in the specification, to generate a set of design and 
fabrication drawings with sufficient detail for construction. Examples of 
information to be developed by the Seller includes, but is not limited to 
dimensioning and associated tolerances, mounting and weld details, and 
material types and quantities. 

1 o; Develop complete quality assurance (QA) data package for the design and 
assembly of one wet scrubber skid assembly. 

11. The material handled is considered hazardous and radioactive waste that is 
regulated under the requirements of 40 CFR 264, Subpart J; 10 CFR 830; 
and WAC 173-303-640. The design shall take into consideration potential 
hazards during operation of the system and include in the design measures 
to prevent the hazardous conditions to operating personnel. 
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12. Component information provided on data sheets with this specification 
contain preferences identified by the Buyer for the assembled system. lhe 
Seller shall use this information, along with performance requirements 
either in the specification or generated from Seller prepared calculations, to 
generate a completed set of data sheets for components of the assembled 
system. Form, fit, and function shall be evaluated by the Seller in the 
course of design work and development of the design and fabrication 
drawings. 

13. Any discrepancies noted in this specifi_cation or between this specification 
and other documentation shall be noted and referred to the Buyer for 
resolution before proceeding with design or fabrication of the item in 
question. 

1.2 NOT INCLUDED IN SCOPE 

Work not included in this specification is as follows: 

1. Installation of the wet scrubber skid assembly at the Buyer's facilities. 

2. Design and manufacture of connected ductwork or piping systems (external 
to the skid assembly) that are a part of the overall OGTS. 

3. Design or manufacture of the electrical conductors on the line side of the 
480V power terminal box. 

4. No electric motor starters are required. The Buyer will provide starters 
located in a motor control center that is external to the wet scrubber skid 
assembly. 

5. Chiller unit for the wet scrubber skid condenser. The Seller shall interface 
with Buyer-provided chiller unit. 

6. Monitoring and Control System (MCS) is not included, however, if the 
proposed system is a packaged unit, it shall include all monitoring and 
control equipment. 

7. Seller to provide option to support unit installation and testing at the Buyer 
facility. Option shall provide per diem rates for field support. 
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2 APPLICABLE DOCUMENTS 

The codes, standards, and other documents listed in Table 2-1 and Table 2-2 are 
of the latest issue and addenda in effect at the time of procurement (unless 
otherwise specified). These documents form a part of the basis of design for this 
procurement to the extent specified in the applicable sections of this 
specification. All conflicts between documents referenced herein and the 
requirements of this specification, recommendations of alternative standards, or 
identification of omissions shall be brought to the attention of the Buyer for 
resolution. 

2.1 .GOVERNMENT DOCUMENTS 

10 CFR 830 

29 CFR 1910 

40 CFR 264 

47 CFR 15 

DOEIRL-92-36 

WAC 173-303-640 

Table 2-1: Government Documents 

"Nuclear Safety Management," Code of Federal 
Regulations, as amended. 

"Occupational Safety and Health Standards," Code of 
Federal Regulations, as amended. 

"Standards for Owners and Operators of Hazardous 
Waste Treatment, Storage, and Disposal Facilities," 
Subpart J, Code of Federal Regulations, as amended. 

"Radio Frequency Devices," Code of Federal Regulations, 
as amended. 

Hanford Site Hoisting and Rigging Manual, 
U.S. Department of Energy, Richland, Washington. 

"Tank Systems," Washington Administrative Code, as 
amended. 

2.2 NON-GOVERNMENT DOCUMENTS 

AISC 

AISC 

Table 2-2: Non-Government Documents (7 sheets) 

. ~dn~l~f~~P~~ 
Manual of Steel Construction-Allowable Stress Design, 
Ninth Edition, American Institute of Steel Construction, 
Chicago, Illinois. 

Manual of Steel Construction-Load and Resistance 
Factor Design, Third Edition, American Institute of Steel 
Construction, Chicago, Illinois. 
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Table 2-2: Non-Government Documents (7 sheets) 

ANSI/AWS D1 .3 

ANSI C63.16 

ANSI/HI 3.1-3.5 

ANSI/HI 3.6 

ANSI/HI 5.1-5.6 

ANSI Y14.1 

ANSI Y14.5M 

ASCE 4-98 

ASCE 7-98 

ASHRAE Fundamentals 
Handbook 

ASME AG-1 

ASME B&PV Code 

ASME B16.5 

ASME B16.9 

Structural Welding Code-Sheet Steel, American Welding 
Society, Miami, Florida. 

American National Standard Guide for Electrostatic 
Discharge Test Methodologies and Criteria for Electronic 
Equipment, American National Standards Institute, 
Washington, D.C. 

American National Standard for Rotary Pumps for 
Nomenclature, Definitions, Applications and Operation, 
Hydraulic Institute, Parsippany, New Jersey. 

American National Standard for Rotary Pump Tests, 
Hydraulic Institute, Parsippany, New Jersey. 

Sea/less Centrifugal Pumps For Nomenclature, 
Definitions, Application, Operation and Test, Hydraulic 
Institute, Parsippany, New Jersey. 

Drawing Sheet Size and Format, American National 
Standards Institute, Inc., New York, New York. 

Dimensioning and Tolerancing, American National 
Standards Institute, New York, New York. 

Seismic Analysis of Safety-Related Nuclear Structures, 
American Society of Civil Engineers, Reston, Virginia. 

Minimum Design Loads for Buildings and Other 
Structures, American Society of Civil Engineers, Reston, 
Virginia. 

2001 ASHRAE Handbook-- Fundamentals, American 
Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Atlanta, Georgia. 

Code on Nuclear Air and Gas Treatment, American 
Society of Mechanical Engineers, New York, New York. 

ASME Boiler and Pressure Vessel Code, American 
Society of Mechanical Engineers, New York, New York. 

Section VIII, "Rules for Construction of Pressure Vessels" 

Section IX, "Welding and Brazing Qualifications" 

Pipe Flanges and Flanged Fittings, American Society of 
Mechanical Engineers, New York, New York. 

Factory-Made Wrought Steel Buttwelding Fittings, 
American Society of Mechanical Engineers, New York, 
New York. 
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Table 2-2: Non-Government Documents (7 sheets) 

ASME 816.11 

ASME 816.34 

ASME 818.2.1 

ASME 818.2.2 

ASME 830.20 

ASME 831.1 

ASME 831.3 

ASME N509 

ASME NQA-1, 1997* 

ASME PCC-1 

ASNT SNT-TC-1A 

ASTM A 36/A 36M 

ASTM A 53/A 53M 

ASTM A 105/A 105M 

ASTM A 106 

Forged Fittings, Socket Welding and Threaded, American 
Society of Mechanical Engineers, New York, New York. 

Valves - Flanged, Threaded and Welding End, American 
Society of Mechanical Engineers, New York, New York. 

Square and Hex Bolts and Screws Inch Series, American 
Society of Mechanical Engineers, New York, New York. 

Square and Hex Nuts, American Society of Mechanical 
Engineers, New York, New York. 

Below-the-Hook Lifting Devices, American Society of 
Mechanical Engineers, New York, New York. 

Power Piping, American Society of Mechanical Engineers, 
New York, New York. 

Process Piping, American Society of Mechanical 
Engineers, New York, New York. 

Nuclear Power Plant Air-Cleaning Units and Components, 
American Society of Mechanical Engineers, New York, 
New York. 

Quality Assurance Program Requirements for Nuclear 
Facilities, American Society of Mechanical Engineers, 
New York, New York. 

Guidelines for Pressure Boundary Bolted Flange Joint 
Assembly, American Society of Mechanical Engineers, 
New York, New York. 

Recommended Practice, American Society of 
Nondestructive Testing, Columbus, Ohio. 

Standard Specification for Carbon Structural Steel, 
American Society of Testing and Materials, New York, 
New York. 

Standard Specification for Pipe, Steel, Black and Hot
Dipped, Zinc-Coated, Welded and Seamless, American 
Society of Testing and Materials, New York, New York. 

Standard Specification for Carbon Steel Forgings for 
Piping Applications, American Society for Testing and 
Materials, West Conshohocken, Pennsylvania. 

Standard Specification for Seamless Carbon Steel Pipe 
for High-Temperature Service, American Society for 
Testing and Materials, West Conshohocken, 
Pennsylvania. 
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Table 2-2: Non-Government Documents (7 sheets) 

;i~)irrl1,~if!ci>~,~s~~ij~C, 
ASTM A 108 

ASTM A 182/A 182M 

ASTM A 193/A 193M 

ASTM A 194/A 194M · 

ASTM A 234/A 234M 

ASTM A 240/A 240M 

ASTM A 269 

ASTM A 276 

ASTM A 307 

ASTM A 312/A 312M 

Standard Specification for Steel Bars, Carbon, Cold
Finished, Standard Quality, American Society for Testing 
and Materials, West Conshohocken, Pennsylvania. 

Standard Specification for Forged or Rolled Alloy-Steel 
Pipe Flanges, Forged Fittings, and Valves and Parts for 
High-Temperature Service, American Society for Testing 
and Materials, West Conshohocken, Pennsylvania. 

Standard Specification for Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature Service, American 
Society for Testing and Materials, West Conshohocken, 
Pennsylvania. 

Standard Specification for Carbon and Alloy Steel Nuts for 
Bolts for High Pressure and High Temperature Service, or 
Both, American Society for Testing and Materials, West 
Conshohocken, Pennsylvania. 

Standard Specification for Piping Fittings of Wrought 
Carbon Steel and Alloy Steel for Moderate and High 
Temperature Service, American Society for Testing and 
Materials, West Conshohocken, Pennsylvania. 

Standard Specification for Chromium and Chromium
Nickel Stainless Steel Plate, Sheet, and Strip for Pressure 
Vessels and for General Applications, American Society 
for Testing and Materials, West Conshohocken, 
Pennsylvania. 

Standard Specification for Seamless and Welded 
Austenitic Stainless Steel Tubing for General Service, 
American Society of Testing and Materials, New York, 
New York. 

Standard Specification for Stainless Steel Bars and 
Shapes, American Society of Testing and Materials, New 
York, New York. 

Standard Specification for Carbon Steel Bolts and Studs, 
60 000 PSI Tensile Strength, American Society for 
Testing and Materials, West Conshohocken, 
Pennsylvania. 

Standard Specification for Seamless and Welded 
Austenitic Stainless Steel Pipes, American Society for 
Testing and Materials, West Conshohocken, 
Pennsylvania. 
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Table 2-2: Non-Government Documents (7 sheets) 

ASTM A 325 

ASTM A 351 

ASTM A 354 

ASTM A 403/A 403M 

ASTM A 480/A 480M 

ASTM A 500 

ASTMA 563a 

ASTM A 569 

ASTM F 436 

AWS D1.1/O1.1M 

AWS 01.6 

AWS O9.1/O9.1M 

AWS QC-1 

Standard Specification for Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile Strength, 
American Society for Testing and Materials, West 
Conshohocken, Pennsylvania. 

Standard Specification for Castings, Austenitic, for 
Pressure-Containing Parts, American Society for Testing 
and Materials, West Conshohocken, Pennsylvania. 

Standard Specification for Quenched and Tempered Alloy 
Steel Bolts, Studs, and other Externally Threaded 
Fasteners, American Society for Testing and Materials, 
West Conshohocken, Pennsylvania. 

Standard Specification for Wrought Austenitic Stainless 
Steel Piping Fittings, American Society for Testing and 
Materials, West Conshohocken, Pennsylvania. 

Standard Specification for General Requirements for Flat
Rolled Stainless and Heat-Resisting Steel Plate, Sheet, 
and Strip, American Society for Testing and Materials, 
West Conshohocken, Pennsylvania. 

Standard Specification for Cold-Formed Welded and 
Seamless Carbon Steel Structural Tubing in Rounds and 
Shapes, American Society for Testing and Materials, 
West Conshohocken, Pennsylvania. 

Standard Specification for Carbon and Alloy Steel Nuts, 
American Society for Testing and Materials, West 
Conshohocken, Penns~van~. 

Standard Specification for Steel, Carbon (0. 15 Maximum, 
Percent), Hot-Rolled Sheet and Strip Commercial, 
American Society for Testing and Materials, West 
Conshohocken, Pennsylvania. 

Standard Specification for Hardened Steel Washers, 
American Society for Testing and Materials, West 
Conshohocken, Pennsylvania. 

Structural Welding Code-Steel, American Welding 
Society, Miami, Florida. 

Structural Welding Code-Stainless Steel, American 
Welding Society, Miami, Florida. 

Sheet Metal Welding Code, American Welding Society, 
Miami, Florida. 

Standard for A WS Certification of Welding Inspectors, 
American Welding Society, Miami, Florida. 
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Table 2-2: Non-Government Documents (7 sheets) 

HNF-2962 

HNF-SD-GN-ER-501 

IEEE C62.41.1 

IEEE C62.41.2 

IEEE Std C37.90.2 

IEEE Std 141 

IEEE Std 142 

IEEE Std 242 

IEEE Std 519 

MSS SP-67 

MSS SP-72 

MSS SP-82 

A List of EMI/EMC Requirements, Rev. 0, Numatec 
Hanford Corporation for Fluor Daniel Hanford, Inc., 
Richland, Washington. 

Natural Phenomena Hazards, Hanford Site, Washington, 
Revision 1 B, Westinghouse Hanford Company, Richland, 
Washington. 

IEEE Guide on the Surge Environment in Low-Voltage 
(1000 V and Less) AC Power Circuits, Institute of 
Electrical and Electronics Engineers, New York, 
New York. 

IEEE Recommended Practice on Characterization of 
Surges in Low Voltage (1000 V and Less) AC Power 
Circuits, Institute of Electrical and Electronics Engineers, 
New York, New York. 

IEEE Standard for Withstand Capability of Relay Systems 
to Radiated Electromagnetic Interference from 
Transceivers, Institute of Electrical and Electronics 
Engineers, New York, New York. 

IEEE Recommended Practice for Electric Power 
Distribution for Industrial Plants, Institute of Electrical and 
Electronics Engineers, New York, New York. 

IEEE Recommended Practice for Grounding of Industrial 
and Commercial Power Systems, Institute of Electrical 
and Electronics Engineers, New York, New York. 

IEEE Recommended Practice for Protection and 
Coordination of Industrial and Commercial Power 
Systems, Institute of Electrical and Electronics Engineers, 
New York, New York. 

Recommended Practices and Requirements for Harmonic 
Control in Electrical Power Systems, Institute of Electrical 
and Electronics Engineers, New York, New York. 

Butterfly Valves, Manufacturing Standardization Society of 
the Valve and Fittings Industry, Inc., Vienna, Virginia. 

Ball Valves with Flanged or Butt-Welding Ends for 
General Service, Manufacturing Standardization Society 
of the Valve and Fittings Industry, Inc., Vienna, Virginia. 

Valve Pressure Testing Methods, Manufacturing 
Standardization Society of the Valve and Fittings Industry, 
Inc., Vienna, Virginia. 
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NEMA MG-1 

NFPA 70 

SAE J429 

UBC, 1997 

UL 508A 

Table 2-2: Non-Government Documents (7 sheets) 

Motors and Generators, National Electrical Manufacturers 
Association, Rosslyn; Virginia. 

National Electrical Code, 2002 Edition, National Fire 
Protection Association, Quincy, Massachusetts. 

Mechanical and Material Requirements for Externally 
Threaded Fasteners, Society of Automotive Engineers, 
Warrendale, Pennsylvania. 

1997 Uniform Building Code, International Conference of 
Building Officials, Whittier, California. 

Standard for Industrial Control Panels, Underwriters 
Laboratories, Inc., Northbrook, Illinois. 

*NQA-1 (the relevant requirements ofNQA-1 are included in Section 4). 
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3 TECHNICAL REQUIREMENTS 

3.1 ITEM DEFINITION 

The wet scrubber skid assembly consists of: (1) ductwork and enclosures for 
quencher(s), venturi scrubber(s), mist eliminators, condenser, outlet heater, and 
collection tanks; (2) a chilled water piping system containing heat exchangers, 
piping, and valves; (3) process instrumentation and termination panels; 
(4) electrical power components; (5) a caustic makeup system; and, (6) a support 
structure skid onto which the ductwork and piping system will be mounted and 
secured. Functionally, the wet scrubber skid assembly will receive a partially 
conditioned radioactive-contaminated air stream from a set of sintered metal 
filters (particulate removed), treat the air stream (remove particulate, remove acid 
gases, and cool the air stream), then route the scrubbed air stream to a high
efficiency particulate air (HEPA) filter skid assembly with containment pan. The 
skid assembly contains instruments to monitor the flow, pressure, and 
temperature of the air stream and the operating characteristics of the scrubber 
support systems. 

3.1.1 . Item Diagram 

The wet scrubber skid assembly shall be designed to comply with 
Drawings F-45579-00-A-0099, F-145579-00-A-0100, F-145579-36-A-0100, 
F-145579-36-A-0102, and H-14-106796, and Sketch DBVS-SK-E104 provided in 
Appendix A for information. 

Major components of the wet scrubber skid assembly include: 

1. Air quencher(s); 

2. Venturi scrubber(s); 

3. Condenser; 

4. Mist eliminator(s); 

5. Interconnecting ductwork with valve(s) and ductwork supports; 

6. Caustic circulation piping system with pump(s), valves, and heat 
exchanger( s ); 
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7. Chilled water system piping, valves and heat exchanger(s); 

8. Compressed air system piping; 

9. Caustic addition tank with mixer and pump; 

10. Electric heater at system outlet; 

11. OGTS interfacing piping; 

12. Process instrumentation; and 

13. Electrical power distribution equipment. 

3.1.2 Interface Definition 

The wet scrubber skid assembly will interface with an incoming contaminated air 
stream, a downstream HEPA Filter System, a Chilled Water System, a 
Secondary Waste Storage System, electrical supply, a Monitoring and Control 
System, a Filtered Water System, and a Compressed Air System. System 
interface requirements for the wet scrubber skid assembly are shown on 
Sketches DBVS-SK-E104 and DBVS-SK-M103 and Drawings 
F-145579-36-A-0100, F-145579-36-A-0102, and H-14-106796 (Appendix A), and 
the interfacing process and electrical connections noted in Table 3-1. 

The relative location for connection points discussed in Table 3-1 shall be as 
follows: 

1. Inlet from Sintered Metal Filters - east side; 

2. Outlet to HEPA Filter System - west side; 

3. Chilled Water supply and return - east side; 

4. Secondary containment drain - north side; 

5. Secondary waste bleed to Buyer tanks - north side; 

6. Filtered water and caustic supply from Buyer - north side; 
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7. Compressed air supply - north side; 

8. Make-up air - east side; 

9. Main electrical distribution terminal box- south side; 

10. Push Button station - north side; and 

11. Monitoring and Control termination panel - south side. 

Specific interface locations on the skid shall be shown on conceptual sketches 
reviewed by the Buyer. Critical interface information, such as elevation and 
location relative to the skid, shall be shown so that the Buyer can reconcile Wet 
Scrubber Skid interfaces with other equipment located on the Buyer's site. 

Table 3-1: Wet Scrubber Skid Assembly Interface Connections (2 sheets) 

:i?j;~~~~iW':~>:, 
CP-101 

CP-102 

CP-103 

CP-104 

CP-106 

CP-107 

Manifold inlet from the • Ductwork Termination: 16-in. 150-lb 
RF flange, ASTM A 105/A 105M(bl_ sintered metal filters 

Chilled water supply 

Compressed air 
supply 

Scrubber tank 
secondary 
containment drains 

Secondary waste 
bleed to Buyer tanks 

Chilled water return 

Piping Termination: 3-in. 150-lb RF 
flange, ASTM A 105/A 105M(bl_ 

Piping Termination: 1/2-in. threaded 
coupling, ASTM A 105/A 105M(bl, 
Grade C with quick disconnect. 

Piping Termination: 1-1/2-in. 
threaded coupling, 
ASTM A 105/A 105M(bl, Grade C 
with quick disconnect. 

Inner Pipe Connection: 2-in. CJ Stud, 
River Bend Hose Specialty, Part 
No. JBW6-8, 316L stainless. 

• Encasement Flange Termination: 
6-in. Class 150 RF, 
ASTM A 105/A 105M(b)_ 

Piping Termination: 3-in. 150-lb RF 
flange, ASTM A 105/A 105M(bl_ 
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Table 3-1: Wet Scrubber Skid Assembly Interface Connections (2 sheets) 

CP-108 

CP-109 

CP-110 

CP-111 

N/A 

N/A 

N/A 
N/A 

N/A 

NA = not applicable. 

Manifold outlet to the • 
High-Efficiency 
Particulate Filter 
System 

Ductwork Termination: 16-in. 150-lb 
RF flange, ASTM A 1 05/ . 
A 105M1bl_Piping Termination: 1-in. 
threaded coupling, 
ASTM A 105/A 105M{b), Grade C with 
quick disconnect. 

Caustic supply from 
Buyer tank 

• Piping Termination: 1-in. 150-lb RF 
flange, ASTM A 105/A 105M(bl_ 

Filtered water supply • 

Make-up air 

Main electrical 
distribution 
connection 

Motor circuit and 
heater connections 

1-in. threaded coupling, 
ASTM A 105/A 105M<6J, Grade C with 
quick disconnect. 

Piping Termination: 8-in. 150-lb RF 
flange, ASTM A 105/A 105M(b)_ 

Terminal box (480V ac). 

Terminal box (480V ac). 

Pushbutton stations • Terminal box (120V ac). 

Main electrical ground • Grounding Lug 
connection 

Main Monitoring and Gl3neric termination panel. 
Control System 
connection 

RF = raised-face. 

(a)AII piping connectors shall have a suitable blank cover installed during storage or shipment of the skid 
assembly. 

(b)ASTM A I 05/A I 05M, Standard Specification for Carbon Steel Forgings for Piping Applications, 
American Society for Testing and Materials, West Conshohocken, Pennsylvania. 

Process Conditions. 

The process air stream entering the wet scrubber skid assembly originates from 
the OGTS sintered metal filters. The air stream process parameters are 
described in Section 3.2.1.1. 
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Process Connection Interface 

The piping and ducting connections at the wet scrubber skid assembly are noted 
in Table 3-1. These ducting connections constitute the primary interface 
between the interfacing systems and the wet scrubber skid assembly. The main 
inlet and outlet connections shall be a 16-in. standard 150-lb raised-face flanged 
connection. A connection for make-up air shall be provided that consists of an 
8-in. standard 150-lb raised-face flanged. 

Scrubber Bleed Storage Tank l!'lterface 

The connection piping to the Buyer's waste storage tanks will be provided by the 
Buyer. 

Chilled Water Connection Interface 

The connection piping to the Buyer's chilled water supply and return will be 
provided by the Buyer. Three-inch standard 150-lb raised-face flanged 
connections shall be provided on these lines. 

Scrubber Tank Secondary Containment 
Drain Interface 

Removable scrubber tank secondary containment drain valve and quick 
disconnect (QD) shall be provided by the Seller. The drain valve and QD shall 
be removed for shipment. 

Filtered Water Interface 

Filtered water will be provided to the skid assembly at a maximum of 5 gal/min 
and 100 psig at the filtered water inlet penetration. 

Compressed Air Interface 

Compressed air (filtered and dried) will be provided to the skid assembly at a 
maximum of 5ft3/min, and 100 psig, at the Compressed Air System inlet 
penetration. 
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Electrical Connection Interface 

A one-line diagram of the electrical connections is shown on Sketch 
DBVS-SK-E104 (Appendix A). The following subsections describe the 
connections in more detail. 

480V Power Connection 

The wet scrubber skid assembly shall receive five sources of 480V ac power 
from an external source. One single-phase, 480V ac circuit shall be provided for 

. a transformer and distribution panel. Three-phase, 3-wire, 480V ac circuits shall 
be provided for the remaining loads. 

All 480V ac circuits shall terminate in a terminal box on the skid., All terminals in 
terminal boxes shall be rated for 194 °F (90 °C). 25 percent spare terminals shall 
be provided in all terminal boxes. 

Power described above shall be routed from the terminal box to disconnect 
switches for the loads. 

Grounding Connection 

A grounding lug, suitable for #4/0 bare copper, shall be provided on the outside 
frame of the skid to facilitate attachment of the skid grounding electrode. The 
location of the grounding lug shall be shown on the shop drawings. See 
Section 3.3.1.9.3 and Sketch DBVS-SK-E104 for grounding requirements. 

Monitoring and Control System Connection 

Monitoring and Control System functions that are automatic or remote will be 
provided by the Buyer via the instrumentation interface described below. The 
local monitoring and control functions for the wet scrubber skid assembly shall be 
identified by the Seller for off-the-shelf components. The general control and 
operation philosophy for the unit, in order to be compatible with practices at the 
Buyer's Site, include the following: 

1. Operation of valves is performed in such a way as to not expose an 
operator to a hazard. Acceptable methods include remote actuated valves 
(operated from a local control station or through the Buyer's MCS) o~ r.each 
rods through a physical barrier between the process system and operator. 
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2. Operation of pumps to drain and fill the scrub solution tanks will be 
performed using local push button stations or via the MCS, requires 
continuous auto-bleed top-off from the MCS. The station shall be located 
so that the operator can terminate the action upon detection of a leak. 

3. Critical operating parameters shall be identified by the Seller. 
parameters shall be displayed locally at the enclosure to allow 
assessment of operating conditions during operator rounds. 
parameters shall also be accessible by the Buyer's MCS. 

These 
for an 
These 

The Seller shall interface with the physical instruments and components through 
the use of a Seller-provided termination panel mounted on the skid. This panel 
shall be rated NEMA 4x and the external top coat shall be Super Therm® 
coating; color shall be white, provided by G.E.M.S., Inc., Collins, Georgia. This 
surface will reduce the affects on direct sunlight thermal effects. 

For a packaged system, terminations for remote shutdown, alarm, and run status 
may be on the skid. 

Each wet scrubber skid MCS connection shall be capable of operating the 
contained process and utility equipment from either a 24V de (preferable) or 
120V ac termination (note that the Buyer has determined that solenoid valves 
shall be 24V de for all systems). The MCS interfaces are identified as 
instruments or components shown on the system P&ID (Appendix A). The 
termination panel shall have a 20 percent spare capacity. For a packaged 
system, these requirements are not applicable. Interfacing with the external 
MCS shall be by dry contacts, rated at 120V ac, 5 amps for a remote shutdown, 
run, and alarm status. 

See Section 3.3.1.15 for MCS termination details. 

Skid Assembly Transport and 
Installation Interface 

The wet scrubber skid assembly shall be configured for conventional transport by 
truck over public roads and lifted by crane for installation at the Buyer's 
designated location. The skid assembly shall be secured during transport and lift 
points provided for loading and unloading the assembly. The skid shall have a 
minimum of four anchor points designed for 1/2-in. or larger anchor bolts installed 
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in the concrete pad. Anchor points shall be shown on drawings with size and 
number clearly labeled. 

3.2 CHARACTERISTICS 

The characteristics (e.g., functional, physical, and environmental) that the wet 
scrubber skid assembly must comply with to satisfy the requirements of this 
specification are described below and on the datasheet. 

3.2.1 Functional Characteristics 

3.2.1.1 

The wet scrubber skid assembly shall be designed to receive off-gas from the 
vitrification process, process the contaminated air stream (remove particulate 
and acid gases, and cool the air stream), and transfer the processed air to a 
HEPA Filtering System. 

Air Stream Properties 

The air stream properties entering the wet scrubber skid assembly are shown in 
Table 3-2. 
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Table 3-2: Incoming Stream Properties 

:'gi;,~ 
Design Air Flow Rate@ CP-101 3, 115 acfm (12,375 lb/hr) 

Estimated Temperature(aJ@ CP-101 

Estimated Pressure<aJ@CP-101 

Relative Humidity@CP-101 

Chemical Components@ CP-101 

Design Air Flow Rate@ CP-111 

Estimated Temperature<a) @CP-111 

Estimated Pressure<al @CP-111 

Relative Humidity @CP-111 

ppm V = parts per million by volume. 
ppbM = parts per billion by mass. 
w.g. = water gauge. 

134 °F (57°C) 

-13.6 in. w.g. 

100% 

SOx = 72 ppmV 
NO/cl = 6,930 ppmV 
HCI = 7 ppmV 
HF = 170 ppbV 
co = 806 ppmV 
CO2 = 1,880 mV 
198 acfm (87 4 Lb/hr) 

77 °F (25 °C) 

-80.1 in. w.g. 

100% 

= 159 ppmM 
= 7,455 ppmM 
= 8.75 ppmM 
= 117 ppbM 
= 780 ppmM 
= 2,863 mM 

(a)The Seller shall verify design conditions based on perfonnance criteria of selected equipment. 

{bl The concentration of SOx shall be assumed to be 100% S02. 
(c) The concentration of NOx shall be assumed to be 10% N02 and 90% NO. 

Note: The values represent nonnal operating conditions. During abnonnal operating conditions the air 
flow rate may be as low as 862 acfm while the temperature could be as high as 572 °F. 

Performance Range 

Characteristics and requirements for the wet scrubber skid assembly shall be as 
specified below. Factory Acceptance Testing of the equipment is required. 
Factory Acceptance Test specifications, procedures, and documentation of test 
results shall be prepared and submitted. All temporary electrical equipment 
including wiring and instruments necessary to allow component testing will be 
provided by the Seller. 

Air Stream Transfer Rate and Pressure 

Flow through the wet scrubber skid assembly will be provided by the Buyer's 
exhaust fan located down stream of the assembly. This fan will provide a static 
pressure at the discharge of -90 in. w.g. and an estimated flow of 4,700 acfm. 
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The Seller shall target a maximum pressure drop through the system of no more 
than 60 in. w.g. Using this discharge pressure and the characteristics of the 
selected equipment, the Seller shall determine. the design pressures as 
described in ASME N509. 

3.2.1.2.2 Air Stream Discharge Conditions 

3.2.1.2.3 

A condenser and mist eliminator will remove excess moisture from the air stream 
before delivery to the final stage heater. The discharge temperature shall be 
based on a minimum 40 °F delta across the final stage heater. The minimum 
discharge temperature shall be 167 °F (75 °C) and the maximum shall be 200 °F 
(93 °C). The Seller's calculations shall .identify the estimated maximum relative 
humidity ·at the heater outlet. The discharge from the heater will go to a 
downstream HEPA filter skid (HEPA filter skid not in the Seller's scope). 

Scrubber Removal Efficiency Requirements 

The following shall be the maximum required chemical compositions removal 
efficiencies (= 1 - OuUln) resulting from the nominal scrubber operation: 

1. S02 = 97 percent by mass removal, 

2. NO= 0 percent by mass removal (Seller to provide incidental estimate), . 

3. N02 = 40 percent by mass removal, 

4. HCI = 97 percent by mass removal, 

5. HF= 97 percent by mass removal, 

6. CO= 0 percent by mass removal (Seller to provide incidental estimate), 

7. CO2= O percent by mass removal (Seller to provide incidental estimate), 

8. Particulate = 99 percent above 1.0 -micron particle size, and 

9. Particulate = 0 percent above 0.3-micron but less than 1 micron particle 
size (Seller to provide incidental estimate). 
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Secondary Containment 

The secondary containment requirement for the enclosure (or insert) is for the 
containment to be capable of holding at least the total capacity of the caustic 
recirculation system inventory. The wet scrubber skid assembly will contain leak 
detection capability and a pump-out port for removal of any liquid contained in 
the skid assembly. The sump shall be designed such that 1.5 gal of liquid will 
provide a pool depth of at least 1 in. Leak detection shall provide dry contacts to 
the MCS termination panel or be part of a packaged system alarm status signal. 
A leak catch pan will be included for leak detection. 

3.2.2 Physical Characteristics 

The system with associated supports, piping, instruments, and electrical 
infrastructure shall be installed on the skid. Sizing shall be based on the 
contained processing equipment and on the dimensions allowed for 
transportation, however the maximum dimensions shall not exceed 10 ft in width 
and 40 ft in length. The skid will sit on a concrete pad. See Section 3.1.2.9 for 
anchor point requirements. 

3.2.3 Reliability 

All wet scrubber skid assembly equipment including, but not limited to, the piping, 
pumps and motors, casings, shafts, valves, filters, bearings, seals, and fasteners 
shall have a minimum service life of 2 years and a design life of 5 years. 
Documentation to demonstrate this requirement is met shall be collected and 
prepared by the Seller. Documentation shall be submitted to and verified by the 
Buyer before fabrication. Redundancy of wet scrubber skid assembly active 
components (e.g., pumps) shall be considered and incorporated into the 
assembly design as appropriate to minimize the possibility of a single active 
failure resulting in loss of wet scrubber function. 
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3.2.4 Maintainability 

Maintainability characteristics that affect the design (lubrication, parts 
replacement and repair, spares, modular construction, test points, etc.), 
including, but not limited to, shall include the following: 

1. Maintenance and Repair Cycles. The Seller shall specify frequency or 
availability requirements for maintenance of the component 
(e.g., scheduled maintenance every 40 operating hours). 

2. Service and Access. The Seller shall specify requirements for ease of 
service (access openings/spacing, self-test capability, inspection windows, 
test fixtures, sealed bearings, etc.). Include requirements for service 
(remove and replace only, bench repair, special tools, remote 
handling/maintenance, etc.), and for capability of the item to be drained, 
connected, discharged, etc. Adequate working space shall be provided 
around all electrical equipment in accordance with the NEC® (NFPA 70). 
Critical equipment, instrumentation, or high maintenance items shall be 
accessible for ease of inspection and removal and replacement. Adequate 
space and accessibility shall be provided for removal and replacement of 
individual instruments or equipment without removal of adjacent equipment. 
Valves, test points or ports, and calibration adjustments shall be accessible. 

3. Decontamination. All components in contact with processing fluids must be 
capable of being decontaminated and ultimately decommissioned, 
dismantled, and disposed of as radioactive waste. All material and 
equipment shall be fabricated and installed to facilitate routine removal, 
cleaning, or decontamination. Attention shall be paid to eliminating 
crevices and obtaining smooth weldments through the entire process flow 
stream. 

4. Spares and Spare Parts. The Seller shall specify identification of 
recommended spares and spare parts and provide a listing to the Buyer. 

5. Special Tools. The system shall facilitate maintenance with commercially 
available tools, wherever possible. The Seller shall furnish all special tools 
unique to the Seller's equipment that are necessary for installation, startup, 
operation, maintenance, and adjustment of the equipment and accessories 
furnished by the Seller. The special tools become the property of the 
Buyer. If supplied, the Seller shall also provide a list of all special tools 
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furnished, identifying the function of each tool and the specific item(s) for 
which the tool is used. The Seller shall also indicate if the tool is required 
for assembly, disassembly, installation, startup, operation, maintenance, or 
adjustment. The Seller shall provide detailed drawings or procurement 
information for the special tools. 

6. Maintenance Considerations. The design of the assembled system shall 
follow a minimum maintenance philosophy (i.e., selection of components 
should take into consideration potential maintenance in addition to other 
considerations). Components shall be designed to allow handling and 
maintenance by personnel outfitted in protective clothing and gloves. 
Components shall also be designed so they can be removed and replaced 
in a modular manner. 

7. Lock and Tag. Both mechanical and electrical systems shall be designed 
to be locked out and tagged out during maintenance actions. Where 
applicable, the Seller shall identify on fabrication drawings those 
components which have a built-in feature that support the application of a 
lock and tag. 

8. Standardization. To the extent practical, common components shall be 
used to minimize spare parts, tools, and procedures. Fastener sizes, drive 
size, and type shall also be standardized to effect maintenance with a 
minimum number of tools. 

3.2.5 Environment 

The wet scrubber skid assembly shall be designed to operate and be stored in 
the climatic and environmental conditions listed in Table 3-3. 
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Table 3-3: Environmental Conditions 

Ambient air temperature 
range(a) 

Relative humidity range<a) 

Maximum precipitation<al 

Sand and dust 
concentrations(a) 

Solar lnsulation<a) 

Heating basis wind 
factors (for freeze 
protection) 

,j,w' ~tl!~lJe,qfi4i.!i'.Rif1i~i;:3\~rs#W. 
-25 to 115 °F with a maximum 24-h differential of 52 °F(b) 

Near O to 100% 

2.5 in. in a 6-h period 

1.1 O x 1 ff5 lbm/ft3 with a size of 150 µm or less 

900 langleys, distributed over a 12-h period 

Derive from ASH RAE Fundamentals Handbook(c) for the 
Hanford Site 

(a)HNF-SD-GN-ER-501, Natural Phenomena Hazards, Hanford Site, Washington, 
Revision 1 B, Westinghouse Hanford Company, Richland, Washington. 

(b)The system is not expected to operate below O °F, only provide freeze protection below 
0 °F. 
(cJ2001 ASHRAE Handbook- Fundamentals, American Society of Heating, Refrigerating, 
and Air Conditioning Engineers, Atlanta, Georgia. 

3.2.6 Transportability and Storage 

The wet scrubber skid assembly equipment shall have a modular design to 
facilitate disassembly and relocation to the final destination at the Hanford Site. 

1. The wet scrubber skid assembly equipment and components shall be 
capable of being moved by crane or truck with no modifications. 

2. Lift points shall be provided for the lifting and handling of equipment and 
components. Lift points shall be determined by the Seller in calculations 
(see Section 3.3.11.1.8). 

3. The wet scrubber skid assembly equipment packaging shall support the 
contained equipment so it can withstand 0.75-gravity (forward), hard
braking stop and a rearward acceleration of 0.25 gravity, as well as shock 
and vibration loads associated with transportation. 

4. The wet scrubber skid assembly and any accessories shall be sized for 
transport using local roadways and freeways (i.e., less than 12 ft wide, 53 ft 
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long, and 13.5 ft tall). The height limit may be relaxed based on design 
requirements, but must not exceed limits allowed for road transportation. 

5. The wet scrubber skid assembly shall be stored and operated outside for 
an extended period of time, five years maximum, and will be exposed to the 
environmental conditions found at the Hanford Site as identified in 
Section 3.2.5. 

3.2. 7 Safety 

The equipment shall be designed to maintain the safety of operators and the 
general public. The Seller shall provide all necessary guards, lockouts, and other 
safety equipment for safe operation as required under 29 CFR 1910. 

3.3 DESIGN AND CONSTRUCTION 

3.3.1 Parts/Materials/Processes 

It is the Seller's responsibility to develop a complete data sheet for the 
components identified in the Seller's design drawings. Completed data sheets, 
as well as vendor information (catalog cut sheets, vendor drawings, etc.) for 
components shall be developed by the Seller. The Seller shall provide data 
sheets and catalog cut sheets for all components. The data sheet format shall 
be in conformance with the Buyer-supplied forms contained in Appendix C 
( electronic forms can be provided by the Buyer). 

Component substitutions may be proposed by the Seller on the fabrication 
drawings for approval by the Buyer. Substitutions will be considered if a 
component is no longer available, or the proposed substitution improves the 
design, reduces cost, or improves the production schedule. 

Only new parts and materials shall be used for the assembly. Used, surplus, or 
reconditioned parts and materials are prohibited. 

All components shall be installed in accordance with manufacturer's instructions. 
If conflicts arise with the specified components or component interfaces (line 
sizes, fittings, electrical requirements, etc.) during design and fabrication, they 
shall be brought to the attention of the Buyer for resolution. 
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No aluminum or "yellow" metals are to be used. No beryllium shall be present. 
Lead shall not be used unless the lead is fully encapsulated and identified with a 
permanent tag. Exposed polymer materials shall be constructed of anti-static 
materials. Polychlorinated biphenyls shall not be used in the design of the 
assembled system. No asbestos shall be used. 

Components 

Scrubber Mechanical Components 

All equipment and components shall have an Equipment Identification Number 
(EIN) provided by the Buyer following a P&ID. The air stream handling 
components are listed below. The configuration is shown on the P&ID. As noted 
in Section 1, deviations are allowed, but must be approved by the Buyer. 
Packaged, off-the-shelf, demonstrated treatment units are encouraged as long as 
the performance, quality, and fabrication requirements of this specification are 
met. 

1. A short diameter spool piece with standard 150-lb raised-face flanges, 

2. An isolation valve, 

3. Quencher(s), 

4. Venturi scrubber(s) with recirculation system, 

5. Mist eliminator(s), 

6. An outlet header for the scrubber system(s), 

7. A chilled water based condenser, 

8. A final mist eliminator, 

9. An electric air heater, 

10. An isolation valve, 

11. A short spool piece with standard 150-lb raised-face flanges, 
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12. Collection tanks, and 

13. A single caustic makeup subsystem. 

Scrubber system components shall be fabricated and/or assembled and tested to 
meet the latest requirements of ASME N509 and ASME AG-1 (as indicated in 
Appendix B) or ASME B&PV Code, Section VIII. The buyer in accordance with 
AG-1, Sections HA-4530 and SA-4530 shall determine allowable 
system/component leakage rates. Where conflicts occur, ASME AG-1 or ASME 
B&PV Code, Secti_on VIII takes precedence. 

Pumps and Motor 

The venturi circulation transfer pumps shall be of the sealed canned motor-type 
rated for continuous duty and constructed with 316 stainless-steel wetted parts. 
The transfer pump shall be coupling driven by an electric motor (the Seller to 
confirm horsepower size). Motor voltage shall be 480V, 3 phase, 60 Hz. Total 
head loss and pump motor size shall be determined by the Seller. The pumps 
shall meet the requirements of ANSI/HI 3.1-3.5, ANSI/HI 3.6, or ANSI/HI 5.1-5.6, 
as applicable. 

Isolation Dampers or Valves and Installation 

All air stream and waste contacting valves/dampers shall be tested in 
accordance with AG-1, Section DA, Mandatory Appendix DA-I for zero 
leakage. Valve leak test reports shall be prepared and submitted to the Buyer for 
review and approval. 

All valves shall be installed per manufacturer's instructions. 

The Seller shall review manufacturer's supplied information for unique installation 
requirements and request written clarification if installation requirements do not 
match the design. 

3.3.1.1.4 Thermal Insulation Material Requirements 

The need for thermal insulation of components shall be determined by the Seller 
based on Seller-generated heat transfer calculations. At a minimum, freeze 
protection will be determined using the provided environmental conditions, 
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operating parameters for Seller-provided processing equipment. Insulation, if 
required, shall meet the following requirements: 

1. Installed insulation shall not interfere with the operating, testing, 
maintenance, and service of any components or systems. 

2. Insulation shall be removable and re-installable from components requiring 
periodic maintenance and inspection. 

3. The use of lead or asbestos rriaterial is not permitted. 

4. Insulation material shall be free of halogenated hydrocarbons. 

The insulation jacket shall allow for ease of decontamination. Certificates of 
Conformance (CoC) shall be provided. 

Pressure Monitoring 

The system shall be instrumented with differential pressure transmitters to 
monitor the condition of the Wet Scrubber System. Signals shall be routed to a 
termination panel for access by the Buyer-provided MCS. 

3.3.1.1.6 Temperature Monitoring 

3.3.1.1.7 

Temperature monitoring system shall consist of 100 ohm platinum resistance 
temperature detector (RTD) probes. The RTDs shall be installed in thermowells. 
The RTD signals shall be input to the MCS and shall be indicated on the control 
panel with digital indicators. 

Liquid Monitoring 

The caustic reservoir shall have a level transmitter. The liquid level 
measurement system shall be an impedance type of instrument with a 4-20-mA 
signal fed to the MCS termination panel, unless the system proposed is a 
packaged system. The system will be equipped with a low liquid level and high 
liquid level (30 and 80 percent of the liquid volume) alarms. For a packaged 
system, alarm contacts to indicate an off-normal condition shall be provided to a 
termination panel, which may be inside the enclosure. This contact will supply 
the MCS with a dry contact rated at 120V ac, 5 amps. 
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pH Monitoring 

The caustic reservoir shall have a pH monitoring transmitter capable of operation 
at 5-10 percent caustic solutions. The liquid pH measurement system shall be 
an impedance type of instrument with a 4-20-mA signal fed to the MCS. For a 
packaged system, alarm contacts to indicate an off-normal condition shall be 
provided to a termination panel, which may be inside the enclosure. This contact 
will supply the MCS with a dry contact rated at 120V ac, 5 amps. 

Piping - Design 

Piping systems for the system and interconnecting piping for the caustic, chilled 
water, Filtered Water and Compressed Air Systems shall be designed, 
fabricated, inspected, examined, and tested in accordance with the ASME B31.3 
piping code for "Normal Fluid Service." Piping systems include all piping 
components and supports. 

The minimum design pressure for the wet scrubber skid piping and components, 
including instrumentation shall be determined by the Seller based on selected 
equipment and operating conditions. The design temperature shall be 
determined by the Seller based on selected equipment and operating conditions. 

Piping - Line Routing 

The proposed installation layouts shall meet the requirements of the 
ASME B31.3 piping code for "Normal Fluid Service." 

The Seller shall provide detailed fabrication drawings of the required piping, 
including welding details, for review and approval. 

Piping - Vents and Drains 

High-point vent(s) shall be installed as required for venting air in preparation for 
testing or operation. Low-point drain(s) shall be installed as required for draining 
the system before maintenance or lay-up. Eliminate low spots to minimize 
freestanding liquids in the piping. Gravity draining of the piping system is 
preferred. The Seller shall provide basis for draining method if other than gravity 
draining. 
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3.3.1.5 Piping - Pipe and Equipment Supports 

Piping attached to equipment shall be installed with fasteners made finger-tight 
until alignment is achieved, at which time all fasteners shall be tightened. 
Tightening torque shall be that which is recommended by the ASME B31.3 piping 
code for "Normal Fluid Service," or gasket manufacturer recommended torque 
values for the gasket system used. Flange assembly and bolting shall be 
performed in accordance with ASME PCC-1. Piping support bolting shall be 
installed and torqued in accordance with manufacturer's recommendations. 
Inspection documentation shall be provided as evidence of prope~ bolt torquing. 

Piping and equipment shall be supported by · pipe supports attached to the 
enclosure using strut. The Seller shall develop detailed fabrication drawings of 
the required piping and equipment supports, including welding details. Location 
of frames members and supports shall be based on analyses performed by the 
Seller (see Section 3.3.11.1 for required analyses). 

All piping supports shall conform to the ASME B31.3 piping code for "Normal 
Fluid Service," with additional support at valves, elbows, tees, and equipment as 
required. Additional supports shall be provided, if necessary, to comply with the 
requirements stated in the design loads section, Section 3.3.11.2. 

Piping supports shall be capable of supporting the piping in all conditions of 
operation. The supports shall allow free expansion and contraction of the piping 
and prevent excessive stress resulting from transferred weight being introduced 
into the piping of connected equipment. 

Equipment that could be subjected to water damage shall be raised above the 
skid to protect components in the event of a piping leak. 

The Seller shall level-plumb piping using shims, etc., to support the pipe and to 
avoid forced piping deflections at support points. The pipe supports may be 
stainless or painted carbon steel. 

The Seller shall provide detailed fabrication drawings of the required piping 
supports, including welding details, for review and approval. 
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Piping Materials 

Piping components shall be listed components in accordance with ASME 831.3 
(Table 326.1 ). 

The Seller shall select materials based on acceptable lifetime performance of 
materials subjected to the chemical and radiation exposures described in this 
specification. All parts and materials shall be new. No aluminum or "yellow" 
metals are to be used. No beryllium shall be present. Exposed polymer 
materials shall be constructed of anti-static materials. No lead shall be used in 
the design unless it is fully encapsulated and identified with a permanent tag. 
No equipment shall use or require the use of polychlorinated biphenyls. Material 
selection shall be identified in the Seller documents to the Buyer. 

The Seller shall provide CoCs for review of all materials. 

Screwed Pipe Fittings 

Screwed pipe fittings shall be in accordance with ASME B 16.11. Screwed fittings 
are acceptable for instrumentation taps, drains, and vents, and the filter water 
and Compressed Air Systems; but shall be avoided for main process pipe runs. 
Close or butt nipples are not permitted. For all male-tapered pipe threads, use 
polytetrafluoroethylene (TFE) tape, or equivalent. Threaded joints in process 
lines shall be joined using low-chloride, Loctite® PST. 

Flanged Pipe Fittings 

Flanges for pipe greater than 1/2 in. shall be standard 150-lb or 300-lb raised
face flanges in accordance with ASME B16.5 and shall be made from the same 
type of steel as the pipe in which it will be welded. Flange assembly and bolting 
shall be performed in accordance with ASME PCC-1. 

Socket Welded Pipe Fittings 

Socket welded pipe fittings shall be in accordance with ASME B16.11. Socket 
welds sha·n be avoided for main pipe runs. 

Butt-Welded Fittings 

Butt-welded fittings shall be in accordance with ASME B16.9. 
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3.3.1.6.5 Stainless-Steel Pipe Materials 

Stainless-steel pipe shall be ASTM A 312/A 312M, Schedule 40 or 80 (as 
required), seamless, 300-series, Type 304, 304L, 316, or 316L. Stainless-steel 
pipe flanges and flanged, socket weld, or screwed fittings shall be 
ASTM A 182/A 182M, Grade F, 300-series, Type 304, 304L, 316, or 316L. 
Stainless-steel butt-welded fittings shall be ASTM A 403/A 403M, Grade WP-S, 
300-series, Type 304, 304L, 316, or 316L. 

1. All grades of stainless steel may be substituted for one another depending 
on availability and provided the substitution still complies with the above 
specifications and has prior approval of the Buyer. 

2. Piping shall be a listed component as stated in ASME B31.3 (Table 326.1 ). 

3.3.1.6.6 Carbon-Steel Pipe Materials 

3.3.1.6.7 Carbon-steel pipe having a diameter of 1-1/2 in. and smaller shall be 
ASTM A 106, Grade B, seamless. Carbon-steel pipe having a diameter of 2 in. 
and greater shall be ASTM A 53/A 53M, Type S, Grade B. Carbon-steel pipe 
flanges and flanged, socket weld, or screwed fittings shall be 
ASTM A 105/A 105M. Material for butt-welded fittings shall be 
ASTM A 234/A 234M, Grade A WPB. Piping shall be a listed component as 
stated in ASME B31.3 (Table 326.1 ). Stainless-Steel Tubing 

All stainless-steel tubing shall be seamless and shall meet the chemical and 
physical characteristics given in ASTM A 269. Tubing shall be a listed 
component as stated in ASME B31.3. 

3.3.1.6.8 Stainless-Steel Tubing Fittings 

Fittings for instrument air tubing may be Swagelok® compression fittings or 
approved equivalent, stainless steel, 300 series, per ASTM A 276 or 
ASTM A 182/A 182M. CoCs shall be provided. 

3.3.1.6.9 Steel Forgings and Wrought Piping Fittings 

All forgings, including flanges, and wrought p1p1ng fittings shall be listed 
components as stated in ASME B31.3 (Table 326.1 ), and shall meet the 
requirements of ASTM A 182/A 182M. All stainless-steel forgings and wrought 
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piping fittings used in the fabrication shall be 300-series stainless steel and shall 
meet the requirements of ASTM A 403/A 403M, Grade WP-S. Carbon-steel pipe 
flanges and flanged fittings, and socket weld or screwed fittings shall be 
ASTM A 105/A 105M. Material for carbon-steel butt-weld fittings shall be 
ASTM A 234/A 234M, Grade A WPB. 

3.3.1.6.1 o Piping Gaskets/Seals 

Pipe flange connections shall use PSI Inc., LineBacker® sealing gaskets with 
stainless steel as the retainer material and Viton® as the sealing element. 
LineBacker® Type F sealing gaskets shall be used for raised-face flanges and 
LineBacker® Type E sealing gaskets shall be used for flat-face flanges. 

1. All elastomeric seals shall have radiation resistance for the radiation dose 
levels shown in this specification. Viton® is acceptable for the radiation 
levels specified. 

2. CoCs shall be provided. 

3.3.1.6.11 Weld Filler 

The weld filler material shall be as specified in the approved Welding Procedure 
Specification, see Section 3.3.1.13. 

3.3.1.6.12 Pipe Bends 

Considerations for pipe bending are listed below: 

1. Elbows and pipe bends not manufactured in accordance with listed 
standards in ASME B31.3 (Table 326.1) may be provided in accordance 
with ASME B31.3 (Paragraphs 304.2 and 332). 

a. The material shall be suitable for the bending process. 

b. The finish shall be free of cracks and substantially free from buckling. 

c. The wall thickness after bending shall not be less than minimum wall 
thickness considering corrosion-erosion and mill under-run tolerance. 
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d. The minimum wall thickness of the bend intrados and extrados shall 
not be less than that calculated by equations listed in ASME B31.3 
(Paragraph 304.2). 

e. Bend flattening (the difference between maximum and minimum 
diameters at any cross section) shall not exceed 8 percent of nominal 
outside diameter for internal pressure. Metal shall not be removed to 
achieve these requirements. 

f. The proposed assembly layouts shall meet the requirements of 
ASME B31.3. 

Structural Materials 

Weld Studs 

Weld studs shall be metallurgically compatible with the material in which they are 
welded. Weld studs shall be made from stock material that meets the 
requirements of ASTM A 108 for mild carbon steel. 

Carbon-Steel Plate and Sheet 

All carbon-steel plate shall be general purpose, hot-rolled, low-carbon steel in 
accordance with ASTM A 36/A 36M. Carbon-steel sheet shall be provided in 
accordance with ASTM A 569. 

Carbon-Steel Shapes 

Carbon-steel structural shapes shall conform to the requirements of 
ASTM A 36/A 36M. 

Carbon-Steel Bars and Rods 

Carbon-steel bars and rods shall conform to ASTM A 108 with a minimum yield 
of 36,000 psi and maximum carbon content 0.35 percent. 

Carbon-Steel Structural Rectangular Tube 

Structural carbon-steel, rectangular tubing shall conform to the requirements of 
ASTM A 500, Grade B. 
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3.3.1.7.6 Stainless-Steel Sheet and Plate 

3.3.1.7.7 

3.3.1.8 

Stainless-steel sheet shall meet the chemical and physical requirements of 
ASTM A 240/A 240M and ASTM A 480/A 480M. Stainless-steel plate shall meet 
the chemical and physical requirements of ASTM A 240/A 240M. The plate shall 
be provided with a cleaned finish. 

Stainless-Steel Bars and Shapes 

Parts made from stainless-steel bars and shapes shall be Series 300 stainless 
steel. Stainless-steel bars and shapes shall meet the chemical and physical 
requirements of ASTM A 276. 

Fasteners 

The Seller shall select fasteners, when they are not specifically called out in this 
specification, using the following guidelines: 

1. Carbon-steel bolts, nuts, and washers shall be used where mating parts are 
not stainless steel; 

2. Stainless-steel bolts, nuts, and washers shall be used when the mating 
parts are stainless steel; 

3. Pipe flange bolting components shall be listed in ASME B31.3 
{Table 326.1) meeting the requirements of ASME B18.2.1 and 
ASME B18.2.2. 

4. No fasteners shall be capable of vibrating loose under operating conditions. 
All such joints should be tack welded or have some equivalent means of 
ensuring they remain intact. Double-nutting is not an acceptable method of 
securing fasteners. Low-chloride, Loctite® threadlock may be used where 
applicable. 

5. Low-chloride, anti-galling compound (e.g., Loctite® 8013 or 8009 or Neo
Lube®) shall be applied where stainless-steel bolts are used. 

6. Stainless-steel bolts, cap screws, and washers shall be 
ASTM A 193/A 193M, Grade B8. Stainless-steel nuts shall be heavy hex 
nuts in accordance with ASTM A 194/A 194M, Grade 8. Stainless-steel 
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washers shall be ASTM F 436. Bolts and cap screws shall be grade 
marked. 

7. General purpose carbon-steel bolts shall be ASTM A 307 or better, 
depending on strength and torque requirements. Carbon-steel nuts shall 
be ASTM A 563a. Bolts and cap screws shall be grade marked. 

8. Structural bolts shall be grade-marked and shall conform to ASTM A 325. 

9. CoCs shall be provided for all fasteners used for piping, pipe supports, or 
component support structures. 

'10. All graded fasteners shall conform to ASME B18.2.1, SAE J429, and 
ASTM A 354. 

11. The Seller shall ensure that suspect or counterfeit fasteners and 
components are not used. Suspect fasteners can be identified by the 
following inspection methods: 

a. Head markings are marred, missing, or appear to have been altered; 

b. Threads show evidence of dressing or wear (threads should be of 
uniform color and finish); 

c. Head markings are inconsistent within a heat lot; and 

d. Head markings matching one of those identified on the U.S. Customs 
Service Control of Suspect/Counterfeit Items (see Appendix D). 

Electrical - Design and Component 
Selection 

General 

The electrical installation shall meet the requirements of the NEC® (NFPA 70), 
as administered by the CH2M HILL Hanford Group, Inc. (CH2M HILL) electrical· 
inspector. 

Electrical equipment shall be listed or labeled by a Nationally Recognized Testing 
Laboratory (NRTL), such as Underwriters Laboratories, Inc. (UL), when a 
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category exists. Note: NRTL's a·re listed on the Occupational Safety and Health 
Administration website at http://www.osha-slc.gov/dts/otpca/nrtl/index.html. It is 
the Seller's responsibility to ensure the listing is appropriate for the equipm'ent 
specified. 

It is the Seller's responsibility to obtain a listing or label for equipment without a 
listing or label by a NRTL. 

When a listing or label can not be obtained, it is the Seller's responsibility to 
provide equipment critical characteristics, engineering data, and test data for the 
Buyers engineer to evaluate the acceptance of the product. 

Any component, equipment, assembly, or system without a NRTL listing or label 
shall be subject to the approval of the CH2M HILL electrical inspector. 

Where NEC® inspection is required, the Seller shall arrange for a CH2M HILL 
NEC® inspection to occur at the Seller's facility before shipping any assembly 
not covered in whole by a NRTL listing or label. The Seller shall perform 
modifications as required by the NEC® inspector before shipping. 

Cabinets containing assembled control systems shall be designed, constructed, 
and listed or labeled to UL 508A, as applicable. 

Design and operation of the assembled system shall meet the requirements of 
IEEE Std 141, IEEE Std 142, IEEE Std 242, and IEEE Std 519. 

A permanent plaque or directory shall be installed at each feed and branch circuit 
disconnect location denoting all other services, feeder or branch circuits 
supplying the skid. 

Electrical - Routing 

The Seller shall select the routing of conduits between devices and the power 
and instrumentation and control enclosures. Care shall be taken to run conduit 
along the frame members where they can be mounted. Care shall be taken to 
select routes where conduit does not interfere with maintenance or replacement 
access to devices such as pumps or valves. Sketches of the routing locations 
shall be submitted to the Buyer for review and approval before proceeding with 
the work. 
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Electrical - Grounding 

1. All power circuits shall include a ground wire that serves as the equipment 
grounding conductor, independent from the neutral wire. All powered 
devices shall be connected to the ground circuit wire. In addition, the skid 
frame, enclosures, raceways, covers, and enclosure doors shall be 
attached to the electrical ground. This may be accomplished by means of a 
screw, lock washer, and ring connector attachment at a spot where all paint 
and surface corrosion has been cleaned from the frame. The frame shall 
not be used as a current carrying conductor between devices. 

2. Ground wires shall be green-insulated or bare-stranded copper wire. 

3. Ground conductors shall be unspliced and continuous between termination 
points. Ground distribution shall be through terminal blocks or a ground 
bus. Wire nuts or butt splices are not acceptable. 

4. The resistance between the main ground connection to the skid and any 
point in the ground circuit shall be less than 0.1 ohm as measured with a 
calibrated ohm meter. 

5. The instrument ground circuit shall be separate and isolated from the power 
ground circuit to the extent allowed by the NEC® (NFPA 70). The 
requirements for the instrument ground circuit installation are the same as 
the power ground requirements given above. 

Electrical - Conduit Fill 

The sum of the cross-sectional areas of all contained conductors shall not 
exceed the interior cross-sectional area of the raceway as calculated in the 
tables in Chapter 9 of the NEC® (NFPA 70) for raceway fill. 

Electrical - Strain Relief 

Strain relief shall be provided for all cables. The strain relief device shall comply 
with the following: 

Strength - The device shall be capable of withstanding a 35 lb pull for one minute 
(from any direction) without allowing movement of the raceway or cable that 
could damage the conductor insulation or strain the conductor terminations. 
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Electrical - Conduit Support 

Conduit shall be supported by attachment to the frame. The Seller shall provide 
rigid brackets or additional frame members for attaching conduit when frame 
members are not in a convenient location. Attachment shall be on regular 
intervals per NEC® (NFPA 70). Attachment shall be made using "U" clips which 
may be connected to the frame using either weld studs and nuts or bolts or 
approved NEC® (NFPA 70) method. 

Electric91 - Segregation of Control and Power Wiring 

Power circuit wiring and control circuit signal wiring shall be run in separate 
conduits. Signal wiring that transmits ac signals shall be run in separate conduits 
from signal wiring that transmits de signals. 

Electrical - Splicing 

No splicing is allowed. The Seller shall provide junction boxes with terminal 
blocks for connection of devices such as valves and instrument sensors that are 
provided with pigtail leads. 

Electrical - Enclosure Wiring 

All enclosure wiring shall be routed, harnessed, appropriately laced, or in plastic 
wiring ducts. Where possible, all electrical penetrations into cabinets shall be 
from the bottom of the cabinet. 

3.3.1.9.10 Electrical - Instrument Enclosures 

Exposed live parts and contacts (greater than 50V) in enclosures shall be 
guarded to prevent unintentional contact during maintenance activities. Door
mounted equipment shall be constructed or shielded so that no live parts will be 
exposed to unintentional contact when the door is open. 

3.3.1.9.11 Electrical - Enclosures 

Unless otherwise noted, outdoor enclosures shall be rated NEMA 4; indoor 
enclosures shall be rated a minimum of NEMA 12. 
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3.3.1.9.12 Disconnect Switches 

As shown on Sketch DBVS-SK-E104, 480V ac, nonfused, horsepower-rated, 
disconnect switches shall be installed on the skid assembly. They shall be 
accessible to maintenance personnel, be within sight of the associated load, and 
be labeled clearly with the equipment number and description of the load that 
they serve in accordance with Sketch DBVS-SK-E104. Disconnect switches 
shall be designed to be locked and tagged out. Disconnect switches shall be 
labeled with the load they serve. Incomplete load designators will be revised at 
the time of bid. 

Component data sheets for the disconnect switches are provided in Appendix C. 

3.3.1.9.13 Transformer and Distribution Panel 

A 480-120/240V ac single-phase transformer and associated distribution panel 
shall be installed on the skid assembly. The distribution panel and transformer 
may be combined as a single unit (e.g., Square D® Mini Power-Zone®). 
A detailed panel schedule listing breaker sizes and loads shall be located inside 
the panel door and provided as one of the shop drawings. 

Electrical power shall be distributed to all electrical components (except 3-phase 
motors) from this distribution panel. Circuit breakers serving convenience 
receptacles shall be protected by GFCI circuit breakers. GFPE breakers shall be 
used for heat-trace applications. 

3.3.1.9.14 Electric Motors 

1. Electrical motors shall be designed and tested in accordance with 
NEMA MG-1. 

2. Motors 1 hp and greater shall be 3 phase. 

3. Electrical motors shall be rated at 460V ac, 3 phase, 60 Hz. 

4. Electrical motors shall have a minimum service factor of 1.15. 

5. Electrical motors shall have a minimum insulation class of F, as defined in 
NEMA MG-1. 
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6. The Seller shall provide the electrical motor specifications and data sheet to 
the Buyer for approval before final selection. 

3.3.1.9.15 Pushbutton Stations 

Local pushbutton stations shall be provided for the pumps and motors, and shall 
be located on the support structure in a readily accessible location within sight of 
the motors. The Seller may combine the pushbutton stations into a single 
enclosure, providing that the orientation of the pushbuttons and lights remains 
the same for each motor, labeling is cl~ar, and a terminal strip is provided in the 
enclosure. Each pushbutton station shall be labeled with its respective 
designator in accordance with Sketch DBVS-SK-E104 (Appendix A). Control 
wiring from pushbutton stations for Scrubber Tank Pump A and Scrubber Tank 
Pump B shall be routed to an external terminal box and labeled in accordance 
with Drawings F-145579-00-E-0111 (Sheets 1 and 2) .and F-145579-00-E-0112 
(Sheets 1 and 2) (Appendix A). Schematics shall be provided for other motor 
loads at the time of bid. 

Component data sheets for the Pushbutton Stations are provided in Appendix C. 

3.3.1.9.16 Receptacles 

Convenience receptacles shall conform to NEMA 5-15R. Duplex receptacles 
shall be installed for general purpose use. 

3.3.1.9.17 Lighting 

The Seller shall provide photo-cell-activated skid-mounted, weatherproof, high
pressure sodium light fixtures as required around the perimeter of the skid. 
Lighting levels shall be confirmed by light meter test before delivery. 

3.3.1.10 Electrical Materials 

3.3.1.10.1 Conduit 

Rigid galvanized steel (RGS) conduit or electrical metallic tubing shall be used in 
accordance with the NEC® (NFPA 70). The RGS shall be UL-approved standard 
weight, 1/2 in. minimum size for control wiring and 3/4 in. minimum size for power 
wiring. 
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Liquid-tight flexible conduit shall be installed where flexible conduit is required or 
where connecting to vibrating loads. Liquid-tight flexible conduit shall be 
grounding type with a polyvinyl chloride jacket. 

Conduit fittings shall be standard steel threaded, liquid-tight, type-RGS fittings. 

3.3.1.10.2 Wire and Cable 

Conductors shall be stranded copper for all sizes of wire and cable unless 
specifically designated otherwise on the drawings. 

Wire insulation shall be Type THHN (heat-resistant. thermoplastic)/THWN 
(moisture and heat-resistant thermoplastic) for all 600V conductors unless 
specifically noted otherwise on the drawings. 

Minimum size of power conductors, 600V and below shall be No. 12 American 
wire gauge (AWG). 

Conductors for control circuits shall be No. 14 AWG minimum, except that 
remote control circuits, signaling circuits, instrumentation, and power limited 
circuits may be sized smaller in accordance with the NEC® (NFPA 70). 

Power wiring shall have color-coded insulation as indicated in Table 3-4. 

Table 3-4: Wire Color Coding Requirements 

fl~~t~~~~~~:,·:;C., 
480V ac, 

3-phase systems 

120/240V ac, 
1-phase systems 

Phase A 

Phase B 

Phase C 

Equipment Grounding 
Conductor 

Hot No. 1 

Hot No. 2 

Neutral 

Equipment Grounding 
Conductor 
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Black 

Brown 

White or Gray 
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Instrumentation cable shall be 600V, multiconductor for discrete signals, flame 
retardant, jacketed cable suitable for installation in wet or dry locations. 
Conductors shall be a minimum of No. 18 AWG stranded, tinned copper, in 
twisted pairs/triads with ethylene propylene insulation. Each pair/triad shall be 
shielde_d with a drain wire and metallic tape. Multipair cables shall have an 
individual shield and an overall shield of metallic tape and drain wire. Conductor 
color coding shall be black, white (and red if triad). Temperature rating shall be 
194 °F (90 °C). Each pair/triad shall be numbered for simplified termination. 

Control and power multiconductor cable shall be 600V, flame resistar:,t, radiation 
resistant, jacketed cable suitable for wet or dry locations. Conductors shall be 
stranded copper with ethylene propylene insulation with a temperature rating of 
194 °F (90 °C). 

3.3.1.10.3 Connectors 

Crimp-on, flat, loop connectors (i.e., Sta-kon®) shall be used. Crimp-on 
connections shall be performed in accordance with manufacturers-recommended 
crimping procedures. Flat-spade connectors shall not be permitted. 

3.3.1.10.4 Electrical Wire/Cable Markers 

Conductors shall be identified with white heat-shrink tubing with indelible black 
typed-on letters. Hand-lettered labels shall not be used. 

3.3.1.11 Drawings 

The Seller shall provide all design drawings necessary for the wet scrubber skid 
assembly which includes, but is not limited to, drawing outlines, interface 
drawings, electrical wiring diagrams, control wiring diagrams, pipe support 
drawings, dimensional drawings, rigging sketches, and as-built drawings. 
Drawings shall be submitted to the Buyer for review and approval. 

The Seller shall develop drawings that detail how the specified parts and 
materials will be assembled to meet the requirements of this specification. The 
drawing package shall include detail fabrication drawings, assembly drawings, 
arrangement drawings, general electrical drawings, electrical wiring and conduit 
schedule, and final as-built drawings. Drawings shall have a parts and materials 
list, as applicable, that clearly identifies quantity, manufacturer, the part or model 
number, material type and grade, electrical characteristics, size, and general 
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descriptions. Drawings shall include dimensional layouts, dimensioned 
subassemblies, dimensioned component details (if not included on 
manufacturer's cut sheets), flow and electrical diagrams, material and fastener 
sizes, descriptions, weld symbols, and notes. The arrangement drawings shall 
provide weight and center of gravity locations for the overall assembly as well as 
for major subassemblies (e.g., skid-mounted equipment within a larger assembly 
or large equipment moved and mounted as a unit). 

The assembled system shall be designed to comply with the P&ID and include all 
components specified on the P&ID provided in Appendix A. If conflicts arise 
between the proposed design and the P&ID, they shall be brought to the 
attention of the Buyer for resolution. Any changes from the approved drawings 
shall be identified to the Buyer using the Request for Information form 
(Appendix E) for review of the change. The change shall then be controlled by 
the Seller to ensure the fabrication drawings are properly updated to incorporate 
the change. Final as-built drawings shall be prepared by the Seller at the 
conclusion of fabrication and testing. 

Drawing size shall be per ANSI Y14.1. Parts and materials list shall include 
quantity, manufacturer, the part or model number, material type and grade, 
electrical characteristics, size, and general descriptions .. All component parts 
shall refer to applicable material specifications, such as the military, ASME, 
ASTM, federal, or other specifications. As-built drawings shall be verified in 
accordance with QA Program Controls before submittal, and shall be in 
accordance with Buyer-supplied drawing procedures. 

Drawings shall be prepared using AutoCAD® compatible drafting software. 
A copy of all as-built drawing files (one of which shall be an electronic AutoCAD® 
release 2000 or higher compatible file format) shall be included in the final 
drawing package. Drawings shall use the ROMANS AutoCAD® text font and the 
minimum text height shall be 1/8 in. 

3.3.1.12 Material Control Process 

The Seller shall develop a material control procedure to be used in the execution 
of the work. The material control procedure shall address procurement controls, 
segregation, and traceability of materials including weld filler rod from receipt at 
the shop through processing. 

WET SCRUBBER SKID ASSEMBLY DESIGN AND FABRICATION 
03-Nov-05 

GS-401 

Page 50 of 101 



RPP-24544 REV ld 

hno!oov r.,, ame& 
TECHNICAL SPECIFICATION 

PROJECT: Final DBVS Design 145579-D-SP-037 I REV.1 

PROJECT NO.: 145579 WET SCRUBBER SKID ASSEMBLY 
DESIGN AND FABRICATION 

CLIENT: AMEC E&E - Richland, Washington 

3.3.1.12.1 Exposure of Stainless Steel to Chloride Materials 

Stainless steel shall not be in contact with materials containing more than 
250-pm chlorine. Low-chloride markers shall be used. Chlorinated solvents shall 
not be used to clean stainless steel. 

Contact of Stainless and Carbon Steel Contact between carbon steel and 
stainless steel shall be avoided during fabrication. Temporary carbon-steel 
clamps, supports, braces, and fixtures shall not come into direct contact with 
stainless-steel surfaces. Galvanized-steel clamps or fixtures may not be used on 
stainless-steel piping or components. Wire brushes shall be stainless steel. 
Grinding wheels and wire brushes shall be new or used previously on stainless 
steel only. 

3.3.1.13 Welding Process 

All welding performed by the equipment housing manufacturer and/or the 
scrubber train fabricator/manufacturer shall be in accordance with ASME N509 
and ASME AG-1 (see Appendix 8) and based on published consensus standards 
such as AWS D1 .1/D1 .1 M, ANSI/AWS D1 .3, AWS D1 .6; AWS D9.1/D9.1 M, and 
ASME 831.3. 

Weld size and type shall be selected by the equipment housing manufacturer 
and/or the scrubber train fabricator/manufacturer based on applicable seismic, 
wind loading, and system pressure requirements established within this 
specification. 

Welding of all pressure piping shall be performed in accordance with the 
ASME 831.3 piping code for "Normal Fluid Service," at a minimum. 

Certified welders shall perform welding of all structural steel in accordance with 
AWS D1.1/D1.1M or AWS D1.6 (depending on material). 

Welding Procedures, Procedure Qualification Records, and Welder Procedure 
Qualification Records shall be submitted for review and approval. 

3.3.1.13.1 Welding Procedure Requirements 

All welding shall be performed in accordance with the Seller's approved Welding 
Procedure Specification. Each Welding Procedure Specification shall be 
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qualified with a Procedure Qualification Record as required in ASME B&PV 
Code, Section IX; AWS D1 .1/01 .1 M; and AWS 01 .6, as applicable. 

Welding of all stainless steel including, but not limited to, structural shapes, 
rectangular tubing, plate, and sheet shall be performed in accordance with 
AWS 01 .6 nontubular, statically-loaded conditions. Welding of stainless-steel or 
carbon-steel piping shall be performed in accordance with the ASME B31.3 
piping code for "Normal Fluid Service." Automatic pipe welding equipment and 
techniques may be used. 

Welding of all carbon steel including, but not limited to, structural shapes, 
rectangular tubing, plate, and sheet shall be performed in accordance with 
AWS 01 .1/D1 .1 M nontubular, statically-loaded conditions. 

Welded connections on the lifting components shall be 100 percent visual and 
100 percent Dye-Penetrant Test or Magnetic-Particle Test inspected. If a weld is 
in a radioactive material boundary (e.g., process piping), then these welds will 
require a minimum of a visual inspection and additional nondestructive 
examination (NOE) (dye penetrant, magnetic particle, or x-ray, as appropriate). 

All load bearing welds, or welds deemed critical by the Buyer, shall be inspected 
with liquid penetrant by the Buyer. Examples of critical weldments are the venturi 
and ductwork connections that are deemed critical by the structural and applied 
loads analyses. 

If the equipment housing manufacturer's weld inspection procedures defining 
specific weld acceptance criter-ia are based on, include or exceed this 
specification's referenced requirements of ASME N509 (Section 7.3), then a copy 
of their procedure, marked to indicate the applicable requirements, shall be 
submitted as part of the NOE procedures package for approval before the start of 
fabrication. 

3.3.1.13.2 Weld Joints and Preparation 

Weld joints are as permitted by the referenced standards. Weld joint design, as 
noted on the fabrication drawings, shall be sent to the Buyer for review and 
approval before fabrication. 

Post-weld heat treatment of carbon-steel piping is not required. 
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3.3.1.13.3 Weld Repairs 

Weld defects shall be removed and repaired as allowed by the referenced 
standards. The original Welding Procedure Specification shall be used for weld 
repair. Welds that fail inspection shall not be ground out and repaired more than 
twice before the section is abandoned and replaced. 

3.3.1.13.4 Weld Map 

Welds (including typical welds) shall have unique numbering listed on a weld 
map(s). The weld map(s) shall include the weld number, weld procedure 
number, filler material control number, welder identification, NOE procedure 
number, and examiner identification. Individual weld maps are to be provided 
per component when multiple components are produced. 

Weld identification shall be performed as follows: 

1. Prepare weld identification drawings, isometric or spool, which show 
relative position of pressure containing welds and attachment welds to 
pressure retaining components. 

2. Assign weld numbers to pressure-containing welds and attachment welds 
to pressure retaining components as made. Record weld numbers on weld 
identification drawings as welds are made. 

3. Place the welder bonder identification symbol and weld number adjacent to 
welds on completion. Place the identification symbol approximately every 
3 ft on long seams or large welds. 

4. Do not reuse weld numbers. If a weld is comple_tely replaced, assign a new 
number. 

5. Show heat and lot numbers on weld identification drawings for materials. 

Weld identification documentation shall be submitted to the Buyer for review and 
approval. 
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3.3.1.14 Fabrication Traveler 

The Seller shall provide fabrication traveler(s) for the fabrication and testing of 
the above described wet scrubber skid assembly equipment. The fabrication 
traveler(s) shall include detailed procurement, fabrication, assembly, testing, 
shipping, and handling steps required to properly fabricate, assemble, and test 
the equipment in accordance with the drawings and specifications. 

3.3.1.15 Monitoring and Control System 

The MCS philosophy is a combination of local and remote operations 
(Section 3.1.2.8.3). The Seller shall interface with the physical instruments and 
components through the use of a Seller-provided termination panel. The 
termination panel shall be located on the outside, shall meet UL 508A (as 
required), shall be rated for outside environmental condition, shall be easily 
accessible for maintenance (approximately 60 in. high from the ground); and 
shall meet NEC® (NFPA 70) requirements for working clearances. The exact 
location of the panel will be determined based on minimization of wiring, internal 
skid interferences, and external connection routing. 

Only local instruments and components are required to be wired and terminated 
to the termination panel. The local instruments and components 1 shall be routed 
in conduit and terminated at the local termination panel. Terminations shall be 
tension-clamp terminals capable of individual replacement (i.e., DIN rail 
mounted). An example is a Weidm0ller® type WDU. Alternating current power 
and alternating current/direct current inputs shall be physically separated. 

The normal field voltages from or to the MCS is 24V de, which enhances 
personal safety during maintenance. Over 50V represent hazardous voltage 
which should be avoided unless authorized by the Buyer. This does not apply to 
equipment that requires 120V ac, but with low voltage interfaces to the MCS. 

The Seller shall provide an interface panel wiring to an instrument/component 
drawing. See Figure 3-1 as an example. 

1 Instruments shown on the drawings with a box around the symbol are Monitoring and Control 
System virtual displays or controls and require no action by the Seller. 
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Figure 3-1: Interface Panel Wiring to Instrument/Component Drawing (Example) 
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Twisted shielded pair shall be used for analog instrument signal wmng. 
Individual wires shall be labeled for the destination with the cable being labeled 
with both FROM and TO information (see Appendix G). 

3.3.1.16 Instrument Calibration and Characteristics 

All instrument transmitters shall provide an isolated 4-20-mA signal to the MCS, 
unless a different output is required for the process. Justification shall be clearly 
indicated on the completed component data sheet. All pneumatic control valves 
shall accept a 4-20-mA control signal from the MCS and provide position 
indication to the MCS. Interface connections shall be through wire termination 
points on the instruments. Instruments, tubing, piping, and wiring shall be 
installed in accordance with the instrument manufacturer's recommendations and 
the best practice for the industry. Purchasing and installation of the MCS 
input/output modules are not included in this contract. Locally indicating 
instruments/sensors shall be installed such that they are easily readable by an 
operator standing on the floor at the entry access point to the wet scrubber skid 
assembly skid. The Buyer shall provide guidance with positioning based on best 
available knowledge of the configuration. 

All instruments shall be factory-calibrated and a calibration data package shall be 
provided including a Certificate of Calibration traceable to the National Institute of 
Standards and Technology (NIST), for each article contracted. In addition, the 
actual Calibration Records for each instrument shall also be included containing 
the instrument identification, accuracy requirements and results, the as-found 
and as-left data, and the calibration expiration date. 

Each calibration certificate shall be signed by the Seller's representative 
responsible for calibration, attesting to its authenticity and shall be identified with 
the: 

1. Buyer's contract number, 

2. Identification of the article to which the certificates applies, and 

3. Standards used for calibration. 

The Certificates of Calibration will be held on file by the Buyer's Records 
Management as objective evidence to support the actual test results and attest to 
the fact that the calibrated item( s) met requirements. 
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Certification stating the equipment furnished to the contract requirements has 
been calibrated using standards whose calibration is traceable to the NIST or 
other documented evidence, must be submitted stating the basis of the 
calibration. In addition, the Seller shall submit a report of actual calibration 
results. The report shall be identifiable to the acceptance criteria of the items 
submitted and shall meet contract requirements. The report shall contain the 
signature of the authorized representative of the agency verifying compliance. 
One copy of the documentation, unless otherwise specified, shall accompany the 
applicable item(s) shipped. 

The Seller shall provide Instrumentation types and manufacturer to the Buyer for 
approval before purchase of the instrument. Recommended field recalibration 
procedures shall also be provided in the final data package along with a list of 
special tools required for recalibration. 

Component data sheets for the process instrumentation are provided in the 
Bidder's Drawing and Data Commitments sheet (Appendix F). 

3.3.1.17 Mechanical Assembly Requirements 

All equipment shall be assembled to the structural franJ.e observing the 
equipment manufacturer's recommended assembly instructions. Equipment 
shall be checked to ensure that it is provided with adequate amounts of fresh 
lubricants of the proper selection. 

3.3.1.18 Workmanship 

General: Remove all burrs and break all sharp edges. 

1. Drawings: 

a. Dimensioning and tolerancing shall be interpreted per ANSI Y14.5M 
and 
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b. Tolerances not specified on drawings shall be as shown in Table 3-5. 

Table 3-5: Standard Drawing Dimension Tolerances 

One Decimal Place ± 0.1 

Two Decimal Places ± 0.06 

Three Decimal Places ± 0.030 

Angular ± zo 

2. Welding to ball valves: 

a. Ball valves shall be disassembled before welding to the valve body. 

3. Piping and components: 

a. Pipe flange, man-way, and flange faces shall be within ± 2° of vertical 
or horizontal, whichever is appropriate; 

b. Pipe flange bolt holes shall straddle centerlines; 

c. Material and debris shall be removed from piping and components 
before welding/assembly; and 

d. Secondary containment housing flanges shall be flat. 

3.3.2 Industry and Government Standards 

The codes, standards, and source documents that provide the design fabrication 
and testing requirements are listed in Section 2. Sections within this specification 
provide specific details or reference for application of the codes and standards 
documents. Conflicts found between the referenced codes and standards will be 
referred to the Buyer for resolution. 
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Radiation 

Electromagnetic Interference/ 
Electromagnetic Compatibility 

DESIGN AND FABRICATION 

The equipment shall be designed in accordance with the limits set forth in 
HNF-2962 as summarized in the following subsections. 

Unintentional Radiators 

Equipment shall comply with the emIssIon limits specified in 47 CFR 15, 
Subpart B. The Seller must provide certification that the emissions from 
equipment or the device are within the limits specified in 47 CFR 15 or a Federal 
Communications Commission-accepted international standard. 

Radio Frequency Interference Susceptibility 

Applicable equipment shall be tested and evaluated for the immunity to radio 
frequency interference from portable communications equipment. The testing 
method and procedure for testing process instrumentation are found in 
IEEE Std C37.90.2. 

Since the frequencies of interest are in the bands of 120 to 190 MHz and 420 to 
480 MHz, the equipment shall be evaluated from 20 to 1,000 MHz. The electric 
field intensity of 30V/m shall be used for testing. 

Equipment Alternating Current Mains Surge Protection 

Applicable equipment shall be designed to withstand the surge waves specified 
in IEEE C62.41.1 and C62.41.2. The equipment shall be type tested by the 
manufacturer in accordance with this standard, and certification provided by the 
Seller. 

Electrostatic Discharge Protection 

The system or individual parts of the system shall not be damaged and shall 
continue to function after being subject to electrostatic discharge on operating 
panels and other controls normally available to operating personnel. The 
manufacturer shall provide certification that electrostatic discharge testing was 
performed according to the methodologies found in ANSI C63.16. The test 
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voltage should be at least 4 kV. ANSI C63.16 provides additional references to 
selecting the proper voltage ranges to be used. 

Nuclear 

All materials of fabrication shall be evaluated to be able to operate without loss of 
service while exposed to the maximum estimated unshielded contact radiation 
dose of 4.5 x 104 R based on a 5-year design life. 

3.3.4 Cleanliness 

Before assembly, and before preparing for shipment, all components shall be 
cleaned by flushing clean water and/or blown clean and dry.with compressed air 
to the extent that extraneous materials, such as those listed below, are not 
present: 

1. Metallic or other dusts (shop dust), chips, turnings, and weld splatter; 

2. Abrasive particles; 

3. Rust and other loose corrosion particles; 

4. Magnetic/liquid penetrant residues, dye check, etc.; 

5. Foreign material (i.e., paper, tape, plastic, sand, and wood); 

6. Cutting oils; 

7. Excess lubrication, grease, and oil; and 

8. Marking dyes. 

The fabrication traveler shall describe the cleaning and packaging steps taken. 

The wet scrubber skid assembly equipment ports and pipe openings shall be 
temporarily capped following cleaning and drying for shipment. Packaging 
requirements following cleaning are documented in Section 5.2. 
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3.3.5 Corrosion of Parts 

Solvents and cleaning solutions used on stainless steel shall be chloride-free. 
Stainless-steel components do not require painting except as required for 
identification or other markings. Paint, if used, used on stainless steel shall be 
epoxy-phenolic. 

All exposed surfaces of carbon-steel parts shall be protected from corrosion by 
priming and painting (see Section 3.3.6 for protective coating requirements). 

To the extent practical, connections between dissimilar metals shall be avoided. 

3.3.6 Protective Coatings 

3.3.6.1 

3.3.6.2 

Protective coatings shall be used on equipment where specified in this 
specification and shall be compatible with the process fluid streams. Protective 
coatings shall be used on the appropriate equipment in order to meet the 
reliability and maintainability requirements; to protect equipment from the 
environmental conditions; and to provide a clean, smooth surface for 
decontamination. The weldments shall be completed and painted entirely before 
installation of piping and components in the frames. Care shall be taken to 
protect the paint during equipment installation. Touch-up shall be performed to 
repair paint defects after the equipment installation is completed. Protective 
coating specifications shall be submitted to the Buyer for review and approval 
before fabrication. All exposed carbon-steel surfaces shall be painted with the 
manufacturer's standard color. 

Painting Preparation 

The Seller shall prepare all surfaces in accordance with the manufacturer's 
instructions. Painting shall be performed in a clean, well-ventilated area 
separated from airborne particulates generated by shop operations. 

Paint Application 

1. All exposed carbon-steel surfaces shall be prepared and painted with a 
minimum of one coat of primer and a minimum of two finish coats. 

2. Paint shall be applied to dry, clean, and adequately prepared surfaces in 
accordance with manufacturer's instructions. Each coat of paint shall be 
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properly cured according to manufacturer's instructions before applying 
additional coats. 

3. All paint containers shall remain closed until required for use. Paint shall 
be mixed before use in accordance with manufacturer's instructions. 
Agitation during application must be provided where specified by the 
manufacturer. 

4. Paint may be applied with a brush or sprayer according to manufacturer's 
instructions. 

5. All coats shall be applied in such a manner as to produce a film of uniform 
smoothness. Special attention shall be paid to crevices, weld lines, 
corners, and edges to obtain the required thickness. 

6. The manufacturer's instructions for thinning, mixing, handling, and applying 
the products shall be considered to be part of this specification. 

7. All coats shall be applied to produce a film of uniform smoothness and 
nominal thickness of not less than 3 mils with a total minimum thickness 
(with primer and top coat) of 5 mils. Special attention shall be paid to 
crevices, weld lines, corners, and edges to obtain the required thickness. 

Primer 

The Seller shall use standard zinc-rich primer for carbon-steel structures or 
piping. Precoated or stainless-steel pipe support components do not require 
painting. 

3.3.6.4 Paint 

1. The Seller shall use a standard top coat compatible with the primer for 
finish coats on carbon-steel structures or piping. 

2. Precoated or stainless-steel pipe support components do not require 
painting. 

3. The top coat of painted equipment shall be white to minimize solar 
heat load. 

WET SCRUBBER SKID ASSEMBLY DESIGN AND FABRICATION 
03-Nov-05 

G5-413 

Page 62 of 101 



RPP-24544 REV ld 

moloov ,.,, amec!J 
TECHNICAL SPECIFICATION 

PROJECT: Final DBVS Design 145579-D-SP-037 I REV.1 

PROJECT NO.: 145579 WET SCRUBBER SKID ASSEMBLY 
DESIGN AND FABRICATION 

CLIENT: AMEC E&E - Richland, Washington 

3.3. 7 Interchangeability 

The Seller shall specify the assembly level at which components shall be 
interchangeable or replaceable. This is a design consideration to be reflected on 
the design drawings and/or supporting documents (such as calculations and 
analyses). 

· 3.3.8 Identification and Marking 

3.3.8.1 

Component identification labeling shall be performed in accordance with the 
following guidelines and shall match the final P&ID or electrical one-line diagram 
for the assembled system. 

Equipment Labeling 

The Seller shall label all valves, instruments, and mechanical equipment in 
accordance with this specification. Equipment to be labeled shall include, as a 
minimum: 

1. Valves or dampers; 

2. Label external valves; 

3. Instruments and gauges, pumps, motors, and filters; 

4. Transformers, distribution panels, instrument enclosures, and switches; and 

5. Junction boxes shall follow the labeling convention below: 

a. Instrument (24V de): 

b. Electrical (11 OV ac): 

c. Power (110V ac): 

36-IJB-5## 

36-EJB-5## 

36-PJB-5## 

Only the EIN is required to be on the tag. Tags shall be 1-3/8 in. by 2-3/4 in. 
minimum and u'se 3/16-in.-high black text on white background.· The tags shall 
be plastic and have at least a single hole for attaching to components. 
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Tags shall be attached to components without a flat surface using a nylon tie 
wrap. Tags shall be attached to components with a flat surface using clear 
silicon rubber adhesive. Equipment tags shall be located where they are readily 
visible and not subject to .damage or accidental removal during equipment 
operation. Tags shall be suitable for the environment on which they are installed. 

Piping Labeling 

Piping shall be marked with arrows and fluid type to denote the direction and the 
fluid conveyed. The fluid conveyed shall be marked as "PROCESS," 
"CAUSTIC," "CHILLED WATER," "FILTERED WATER," or "COMPRESSED 
AIR," etc. as applicable. Text shall be all capital letters. The label background 
and lettering colors shall be as follows: 

1. Process fluid or caustic piping shall be yellow field with black letters. 

2. Chilled water or refrigerant piping/tubing shall be blue field with white 
letters. 

3. Compressed air piping/tubing shall be blue field with white letters. 

4. Filtered water piping/tubing shall be green field with white letters. 

5. Labels shall be made from self-sticking polyester or vinyl (Electromark® 
part number P400 series or approved equal). For pipes that are less than 
3/4 in. in diameter, the label size and lettering shall be appropriately sized 
to the size of the pipe. Pipe that is greater than 3/4 in. in diameter, the 
lettering shall be sized in accordance with Table 3-6. 

6. The labels shall be placed on pipes in the location most readable from the 
operator's normal viewing position. 

7. Piping labels shall be placed before and after each valve and piping joint. 
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Table 3-6: Pipe Labeling Format 

1.25 8 0.5 

1.5 2 8 0.75 

2.5 6 12 1.25 

8 10 24 2.5 

10 32 3.5 

Wire and Cable Labeling 

All wires and cables shall be labeled at both terminations with the identification 
specified on the contract drawings. Labels for instrumentation wire and cabling 
shall follow the convention in Appendix G. Wire label material. requirements and 
color coding are given in Table 3-4. 

Terminal Labeling 

Terminal block label tags shall be a durable plastic material. The tag color shall 
be white background with black lettering. Each terminal on the terminal block 
shall be labeled with a clearly visible terminal number. Numbered terminal block 
covers may be used for this purpose. 

The tag may be mounted on a surface of the enclosure in close proximity of the 
terminal block. Tags shall be attached securely by means of durable stranded 
stainless-steel cable, clamps, or chains. 

Conduit Labeling 

1. All conduits shall be labeled with the identification tag on the contract 
drawings and the highest voltage contained in the conduit as in the 
following example: 

E-123 -110 VAC 1PH 
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2. The minimum letter height shall be 1/4 in. The label length shall be as long 
as required to contain the required information. The label color shall be 
white background with black lettering. Text shall be all capital letters. The 
labels shall be a durable material that is permanently secured to the conduit 
by an adhesive or mechanical means. The label may be metallic or 
plastic. The label shall be affixed securely in place in a manner to prevent 
their loss, damage, slippage, or accidental removal. However, the means 
used to mount the label should permit its removal when necessary without 
damage to the surface to which it was attached. 

Labeling of Handling and Lifting Devices 

All equipment that is designed to be mechanically lifted shall have lifting points, 
the center of gravity, and the lifting weight marked. Lift points shall be identified 
with yellow paint. All specialized lifting devices shall be marked in accordance 
with DOE/RL-92-36, as follows. 

Structural and mechanical below-the-hook devices shall be provided with 
identification displaying the following data, as a minimum: 

1. Rated load, 

2. Manufacturer's name, 

3. Lifting device weight (if over 100 lb), 

4. Drawing number (if applicable), and 

5. Serial number (if applicable). 

The identification data may be displayed on a nametag, nameplate, metal stamp, 
or other permanent marker. If the lifting device comprises several lifting devices 
that can be detached from the assembly, these individual lifting devices shall be 
marked with their individual load rating also. 

Clearly mark and identify any components required for removal before equipment 
installation (e.g., shipping blocks). 
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Electric Motor Labeling 

The markings on all motors shall be in accordance with the NEC® (NFPA 70) 
and NEMA MG-1. Care should be taken when painting, such that the motor 
nameplates, lifting eyes, or lifting swivel manufacture nameplates are not to be 
painted. 

3.3.9 Nameplates 

3.3.10 

3.3.11 

The wet scrubber skid assembly enclosure shall have a manufacturer's 
nameplate. The nameplate shall include: the project number, purchase order 
number, equipment name and number (provided by the Buyer), assembly weight; 
this specification number, latest revision, and other data to be supplied. 

The wet scrubber skid assembly shall also have an EIN label (36-O58s002) 
centrally affixed to the skid. Letter height for this label shall be 3 in., minimum. 

Human Engineering 

Human factors engineering principles and criteria shall be integrated into the 
design of systems and the facilities that house and support these systems. 
Operator movements and accessibility of equipment and controls in the work 
area shall be considered. Clear and unobstructed access shall be provided to 
each system component for operation and maintenance. 

Design and Qualification 

The drawings, calculations, and associated design media shall show. full 
compliance with this specification and Buyer-approved exceptions or 
modifications. Portions of drawings originated by others, such as as-built 
vendor information on P&IDs, shall be clearly identified. 

To obtain approval for the design of the fabricated system the Seller shall 
perform the following: 

1. Prepare calculations, required by this specification, and document how the 
results of the calculations were incorporated into the design and fabrication 
drawings (e.g., adequacy of pump to meet calculated demand, selection of 
weld size to meet structural requirement). 
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2. Identify those materials and/or components that require a CoC. 

3. Prepare complete data sheets and obtain vendor cut sheets for major 
components of the assembled system. At a minimum, the set of major 
components shall. be those shown on the P&ID (valves, instruments, 
equipment, etc.). This information package will be used to evaluate how 
the Seller has evaluated the form, fit, and function of components for their 
intended use as shown on drawings and in supporting calculations. 

3.3.11.1 Structural Calculations 

In general, equipment and structures shall be analyzed and designed in 
accordance with ASME AG-1, UBC (1997) and ASCE 7-98, as the minimum 
requirements. The loads and load combinations used in the analysis shall be as 
defined in UBC (1997) or other national codes and standards, as referenced in 
this section or as otherwise defined in this specification. In addition, the Hanford 
Site-specific design requirements are included as part of this specification and 
shall be incorporated in the analysis, as applicable, in determining the loads, load 
combinations, and allowable stresses to which the equipment or structures shall 
be designed. 

Calculations shall demonstrate that equipment will withstand applied loads 
without loss of integrity or release of radioactive/hazardous material. The 
calculations shall also show that the skid will not tip over nor slide, the use of a 
friction factor shall be either justified or conservatively not allowed. 

3.3.11.1.1 Dead Loads 

Dead loads include the weight of all permanent materials and equipment, 
including the assembled system equipment weight, with and without the weights 
of fluids and materials being handled. 

The unit weights of material and construction assemblies shall be those given in 
ASCE 7-98. Where unit weights are neither established in that standard nor 
determined by test or analysis, the weights shall be determined from data in the 
Seller design and fabrication drawings or from catalog cut sheets. 
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3.3.11.1.2 Live Loads 

Liv~ loads are those loads produced by the use and occupancy of the unit and do 
not include construction and environmental loads such as wind load, snow load, 
ra·in load, earthquake load, flood load, or dead load. Live loads are produced by 
operations, maintenance workers, and equipment. 

1. Live loads shall be not less than the minimum uniform load or concentrated 
load stipulated in ASCE 7 -98. 

2. The weight of service equipment that may be removed with change of use 
of a given area shall be considered as live load. 

3.3.11.1.3 Earthquake Loads 

Earthquake induced design loads, as a minimum, shall comply with the 
UBC (1997) Seismic Zone 2B for essential facilities. Seismic assessments shall 
use the UBC (1997) (Section 1632) or ASCE 4-98, with an importance factor, IP= 
1.5 for structures, systems and components and seismic zone factor, Z = 0.2. 
The soil profile type as defined by UBC (1997) (Section 1636.2) is taken as SC 
and with a seismic coefficient, Ca = 0.24, for conservatism. 

For load combination evaluations per ASME AG-1 (Table AA-4212), only levels A 
and B apply. 

3.3.11.1.4 Snow Loads 

Snow loads for the equipment shall be in conformance with ASCE 7-98. 
A ground snow load, Pg of 15. lbf/ft2 shall be used for calculating roof snow load. 
Unbalanced snow loads resulting from drifting or sliding shall be considered. 
Live roof loads are not necessary when there is no enclosure of equipment. 

3.3.11.1.5 Wind Loads 

The equipment, if subjected to a wind load, shall be designed to resist pressures 
from wind from any direction. Partial wind loading shall be considered if it 
produces a more severe effect. Wind load design shall comply with ASCE 7-98, 
using the 85 mph "3-second gust wind velocity" with an importance factor of 1.15, 
exposure Category C. 
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3.3.11.1.6 Ash Loads 

An ash loading of 5 lb/ft2 shall be considered iri the design of equipment or 
support structures exposed to the elements. The ash loading shall be evaluated 
using the load combination, S = D + L + A in addition to other load combinations, 
defined by the referenced codes and standards in determining the governing 
loads for design and analysis. 

3.3.11.1.7 Load Combinations and Stresses 

Load combinations, allowable stresses, and strength requirements as defined in 
ASME AG-1 (as identified in Appendix B), UBC (1997) and ASCE 7-98 shall be 
used in determining the governing load combination(s), acceptability of the 
design, and stability of the equipment or structure. 

The stability of the equipment or structure against overturning and sliding shall be 
determined and the stability maintained, based on a safety factor of 1 ;5. 

Anchorage of the equipment components to the support structure(s) shall be 
designed using the methods in UBC (1997) for life-safety systems (importance 
factor, I = 1.5). 

Anchorage shall comply with UBC (1997). Acceptable types of concrete 
anchorages include industry-standard, wedge-type, expansion-type anchors 
having capacities published by the International Conference of Building Officials. 
Anchor size shall be -a minimum diameter of 1/2 in. (12 mm) regardless of 
calculated anchorage requirements. Alternative anchorage methods or types 
may be proposed for Buyer consideration. 

3.3.11.1.8 Hoisting and Rigging Loads 

The lifting apparatus (eyebolts, hoist rings, and lifting bails) shall be designed in 
accordance with the AISC Manual of Steel Construction-Allowable Stress 
Design, the AISC Manual of Steel Construction-Load and Resistance Factor 
Design, ASME B30.20, and DOE/RL-92-36. Equipment designed and fabricated 
by the Seller shall have a safety factor of 3 based on yield strength. Equipment 
purchased by the Seller shall have a safety factor of 5 based on ultimate 
strength. Documents shall be provided to the Buyer demonstrating incorporation 
of these safety factors. The Seller shall identify the total weight, the center of 
gravity, and the lift points and rigging methods necessary for lifting each 
component. Lift points shall be identified with yellow paint. Any special tooling, 
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spreader bars, or other recommended fabricated devices for lifting shall be 
provided by the Seller. 

3.3.11.1.9 Secondary Containment Hydrostatic Load 

For the secondary containment, the containment structure shall safely contain 
the volume of waste specified in Section 3.2.1.2.4. 

3.3.11.2 Mechanical Calculations 

Mechanical calculations performed for the piping system shall be prepared in 
accordance with piping code requirements in ASME B31.3. As a minimum, 
calculation shall include the following subjects: 

1. Pipe wall thickness calculations for· pressure (ASME B31.3, 
Paragraph 304.1 ). 

2. Stress calculations for sustained loads because of pressure, dead load, 
and any other sus.tained loads (ASME B31.3, Paragraph 302.3.5). 

3. Stress calculations for displacement stresses, such as thermal loads. Use 
Equation (16) in ASME B31.3 (Paragraph 319.4) for flexibility analysis on 
simple systems. 

4. Stress calculations for occasional load such as pressure, dead weight, 
other. sustained loads, and earthquake loads (ASME B31.3, 
Paragraph 302.3.6). 

5. Hanger stress calculations for dead weight, wind, thermal, and seismic 
loads [ASME B31.3, Section 321; ASCE 7-98; UBC (1997); and the AISC 
Manual of Steel Construction-Allowable Stress Design for source 
reference, in addition use an Importance factor - Ip = · 1.5 and seismic 
coefficient - Ca= 0.34] 

The Seller shall determine the need for a corrosion allowance for the processing 
fluid and operating conditions. This assessment shall be documented and any 
allowance clearly identified in design calculations and/or material specifications. 
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3.3.11.2.1 Normal Operating Pressure Loads 

Normal operating pressure loads in the piping resulting from the liquid flow 
condition shall be considered and are to be addressed in the design of the skid 
assembly. For the design analyses performed in accordance with this 
specification, the design flow, pressure, and temperature for the various piping 
systems are listed in Table 3-7. 

Table 3-7: Wet Scrubber Skid Assembly 
Piping Design Conditions (2 sheets) 

Main air stream flow • To be specified by the Seller 

Chilled water supply/return • 
to skid assembly 

Design pressure of 30 psig at 50 °F. Available flow is 
120 gal/min at 22 psig developed head. Chilled water 
will be 50/50 propylene glycol and water. The Seller to 
specify the required flow for the wet scrubber 
assembly. 

Caustic System • To be specified by the Seller. 

Filtered Water System Design pressure of 150 psig at 150 °F. 

Compressed air supply to 
skid assembly 

• Maximum normal condition of 5 cfm air at 100 psig 
and 125 °F. 

• Design pressure of 150 psig at 150 °F. 

w.g. = water gauge. 

3.3.11.2.2 Additional Mechanical Calculations 

Additional calculations that shall be performed, if applicable for the assembled 
system, include: head loss (for pump sizing), valve actuator sizing, air stream 
relative humidity evaluations, heater sizing, and piping and equipment heat-trace 
load determinations (for freeze protection), if required. 
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3.3.11.3 Electrical Calculations 

3.3.12 

Electrical calculations shall be done in support of NEC® (NFPA 70) requirements 
and requirements of this specification. Calculations shall include, but are not 
limited to: 

1. Electrical load calculation, with any assumptions regarding demand factors 
or load diversity clearly stated. 

2. Wire sizing cal~ulation . for all power conductors, with all assumptions 
regarding duty cycle clearly stated. 

3. Equipment sizing/selection calculation (transformers, distribution panels, 
over current protection, etc.), with any assumptions clearly stated. 

4. Raceway sizing calculation, for all conduit and other raceways. 

Care shall be taken to ensure that ambient temperature considerations and heat 
gain from direct sun are considered appropriately when performing calculations 
for wire and equipment size. 

Document Submittal 

The following · subsections provide the minimum document requirement 
submittals. 

3.3.12.1 General Requirements 

Information to be supplied with the bid, for review and as final is shown on the 
Bidder's Drawing and Data Commitments sheet (Appendix F). The submittals 
presented on this sheet shall be delivered as the delineated packages for review 
and approval. 

Each document submittal shall be identified with this specification number, item 
number, purchase order number, and Seller's identification number. Submittals 
shall be transmitted to the Buyer in accordance with the directions found in· the 
Request for Quote. 

Data shall be sufficiently clear to allow legible copies to be made on standard 
reproduction equipment after microfilming. 
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Approval by the Buyer does not relieve the Seller from the responsibility for 
accuracy or adequacy of design under this specification. 

Submittals are divided into two types: (1) those requiring "approval before 
proceeding" (i.e., weld procedures or prepurchase evaluation data) and (2) those 
requiring "approval before shipment" (i.e., vendor information data). 

Submittals requiring approval before shipment will be reviewed to verify 
completeness and adequacy for their intended purposes. 

Unacceptable items that require approval before proceeding will be handled as 
specified below. 

A submittal requiring approval that is not approved by the Buyer will be 
dispositional as: 

1 . "Not Approved, Revise and Resubmit." The submittal is considered 
technically deficient, or incomplete, and is therefore unacceptable. 
Resubmittal is required; hence fabrication, procurement, or performance of 
procedures shall not proceed. 

2. "Approved with Exception." Fabrication, procurement, and performance of 
procedures may proceed, and resubmittal is required to verify incorporation 
of the exception. Final acceptance of the item is contingent on the Buyer's 
receipt and approval of the corrected submittal. 

Submittals requiring approval before shipment that are determined to be 
incomplete or inadequate will be marked "Resubmit" and will be returned. An 
explanation of the deficiencies will be included for corrective action by the Seller. 

3.3.12.1.1 Design Documentation 

The Seller shall provide all shop fabrication drawings that detail how the specified 
parts and materials will be assembled to meet the requirements of this 
specification. Shop fabrication drawings shall clearly identify the material type 
and grade on the Bill of Material. The Seller shall include a Bill of Material and 
submit to the Buyer for review and approval. Final as-built drawings shall be 
provided by the Seller at the conclusion of fabrication and testing. Modifications 
to the arrangement drawing can be proposed by the Seller to improve the 
fabrication of the total assembly; however, modifications and the detailed 
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fabrication drawings are to be approved by the Buyer before procurement of 
material or initiation of fabrication. 

The Seller shall fabricate the equipment according to the approved design 
drawings submitted to the Buyer. 

The Seller shall submit design questions and request design changes in writing 
to the Buyer for resolution or concurrence. 

The Seller shall maintain designated full-size draVi(ing sets for incorporating 
design changes concurred with the Buyer. The Seller shall incorporate all redline 
changes on the drawings and submit both paper and electronic copies of the 
as-built drawings to the Buyer. 

All design calculations required for the ASME piping, support structure, and lifting 
and handling shall be included in reports that have undergone independent 
review by the Seller's qualified personnel. Design calculation reports shall be 
submitted to the Buyer for review and approval before the start of fabrication. 

3.3.12.1.2 As-Built Drawings 

The Seller shall deliver to the Buyer three hard copies and one electroniG copy of 
· the final fabrication level as-built drawings and specifications accurately depicting 

the product delivered. Drawings shall include dimensional layouts, dimensioned 
subassemblies, dimensioned component details (if not included on 
manufacturer's cut sheets), flow and electrical diagrams, material and fastener 
sizes, descriptions, weld symbols, and notes. The designer's name, responsible 
engineer's name, Bill of Materials, and drawing numbers shall appear on the 
index (cover sheet). 

3.3.12.2 Fabrication Traveler Submittal 

The Buyer will insert witness and hold points in the fabrication traveler during 
their review and approval of the fabrication traveler. Witness points can be 
waived by the Buyer, but must be documented in writing. Hold points require the 
Buyer personnel to be present during the fabrication, inspection, or test step. 
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3.3.12.3 Schedule and Component Lead Time 

A proposed schedule of fabrication, inspection, and testing of all wet scrubber 
skid assembly equipment shall be submitted for review with the bid and approval 
with the submittal of the fabrication traveler(s). 

A proposed schedule shall be provided showing the discrete steps and schedule 
to complete all work described in this specification. The schedule shall identify 
fabrication drawings, engineering, parts procurements, fabrication, examination, 
inspection, and testing activities. A list of components and lead time_ delivery for 
each component shall be provided to the Buyer. Component substitutions can 
be proposed by the Seller to improve the fabrication, schedule, or cost; provided 
such substitutions are approved by the Buyer. 

The schedule shall allow two weeks for review and approval of structural 
calculations and one week for review and approval of all other documents. The 
Buyer shall provide a calculation review sheet identifying requirements for ·the 
calculations. 

3.3.12.4 Spare Parts List and Special Tool 
Requirements 

The Seller shall provide the following, as required for installation, maintenance, 
and operation of the assembly. 

1. Recommended spare parts list for Buyer concurrence. The spare parts 
lists shall be based on equipment mean time between failures and long 
lead procurement items (long lead defined as longer than four weeks from 
order placement to delivery). 

2. List of required special tools. 

3. Special tools manufactured during fabrication shall also be provided on 
delivery. 

4. List of required lubricants. 

5. Lubricant required for startup and operations shall be delivered with 
Material Safety Data Sheets and shall be provided on delivery of related 
equipment. 
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Submit spare parts, special tool, and supporting vendor data for review and 
approval. 

3.3.12.5 Final Data Package 

3.3.13 

The Seller shall not ship the skid assembly and ancillary hardware until all tests 
and inspections including the FAT have been performed and the final data 
package is complete and approved by the Buyer (as defined in Appendix F). The 
Seller shall notify the Buyer three weeks before the intended shipping date. The 
Seller shall allow the Buyer one week after receiving the package, and before 
shipment, to review the data package. The final data package shall include all 
items specified on the Bidder's Drawing and Data Commitments sheet 
(Appendix F). 

Personnel and Training 

Records for the following areas shall be prepared and made available for the 
Buyer. Review of the qualifications may be subject to a surveillance or source 
inspection by the Buyer. 

3.3.13.1 Welder Qualification 

Welder shall be qualified in accordance with ASME B&PV Code, Section IX and 
AWS 01 .1/D1 .1 M, as applicable. Documentation· for personnel performing 
welding, including tacking, shall be maintained in a Welder Performance 
Qualification Record. 

3.3.13.2 Weld Examination 

Welds shall be examined per ASME B31.3 at a minimum for piping and pipe 
supports and per AWS 01 .1/01 .1 M for structural steel. An ASME B31.3 weld 
examiner shall meet the code requirements. Welded connections on the lifting 
components shall be 100 percent visual and 100 percent Dye-Penetrant Test or 
Magnetic-Particle Test inspected. 
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3.3.13.3 Electrical Inspection 

amer!I 
145579-D-SP-037 REV.1 

WET SCRUBBER SKID ASSEMBLY 
· DESIGN AND FABRICATION 

The Hanford Site CH2M HILL NEC® Electrical Inspector shall inspect equipment 
fabricated under this contract that is not NRTL-listed or labeled. All deficiencies 
found shall be corrected or dispositioned before shipment. 
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4 QUALITY ASSURANCE REQUIREMENTS 

The following subsections provide the minimum QA requirements for this 
specification. 

4.1 GENERAL 

The Seller shall document, implement, and maintain a QA Program that identifies 
the activities and items to which it applies. The QA Program must address each 
of the areas discussed within this QA requirements flowdown. The Seller must 
submit the QA Program to the Buyer for review before award of contract. 

The Seller shall assess its QA Program regularly to ensure its effective 
implementation. 

The QA Program shall provide for indoctrination and training, as necessary, of 
personnel performing activities affecting quality to ensure that suitable proficiency 
is achieved and maintained. Personnel who conduct inspection and test 
activities shall be qualified to conduct those activities and certification of the 
qualification must be submitted to the Buyer on request. 

4.1.1 Design 

The Seller must define, control, and verify designs developed for this contract. 
Design inputs must be specified and correctly translated into design documents. 
Design interfaces must be identified and controlled. Persons who did not design 
the item must be used to verify design adequacy. Design changes, including 
field changes, must be reviewed and approved by the same personnel who 
reviewed and approved the initial designs. 

4.1.2 Procurement Document Control 

Procurement documents must include or reference sufficient quality and 
technical requirements in order to describe the items and services requested. 
Procurement documents must be reviewed and approved by the authorized 
personnel within the Seller's organization, and changes must be reviewed and 
approved by the same individuals who reviewed and approved the original 
procurement documents. 
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The Seller must have a process for accepting procured items. This process must 
include one or a combination of the following: Certificate of Conformance, 
source verification, receiving inspection, and post-installation testing. 

The Seller shall provide a legible and reproducible CoC. The Coe shall be 
signed by the Seller's authorized representative responsible for quality 
assurance. 

The Coe shall contain, as a minimum, the following information: 

1. Identification of the Buyer's contract or purchase order number under which 
the materials, equipment, component, or service is being purchased. 

2. Provide traceability by means of positive identification from the material, 
equipment, component, or service to the CoC. 

3. Identify the specific procurement requirements met by the material, 
equipment, component, or service supplied (i.e., codes, standards, or other 
applicable specification). The procurement requirements shall include any 
approved changes, waivers, or deviations applicable to the subject 
materials, equipment, component, or service. 

4. Identify any procurement requirements that have not been met, together 
with an explanation and the means for resolving the nonconformance. 

The Seller's certification system, including the procedures to be followed in filling 
out a certificate and the administrative procedures for review and approval of the 
certificates, shall be described in the Seller's QA Program. 

The certification system shall provide a means to verify the validity of the Seller's 
certificates. 

The Seller is required to flowdown applicable QA requirements based upon a 
graded approach from this contract to any subtier subcontractor/suppliers. Any 
access to the subtier subcontractor/suppliers' facilities for verification activities 
will be requested through the Seller before access, and verification activities may 
be performed jointly. 

The Seller shall warrant that all items furnished under the contract are genuine 
(i.e., new; not refurbished and/or counterfeit) and match the quality, test reports, 
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· markings, and/or fitness for intended use as required by the contract. Any 
materials furnished as part of the contract that the government or other duly 
recognized agency had been previously found to be suspect/counterfeit shall not 
be used. 

All items are subject to inspection at the Seller's facility or lower-tier 
subcontractor's facility. The Seller shall notify the Buyer, at least seven working 
days in advance, of the time when such items or activities will reach the Buyer's 
identified inspection hold points. As a minimum, final inspection before 
packaging for shipment shall be considered such a hold point, unless specifically 
waived by the Buyer. 

The Seller shall obtain all materials to be delivered under the contract directly 
from the original manufacturer or an authorized manufacturer's representative. 
The Seller shall provide legible and reproducible documentation, with the 
materials, that provides objective evidence that the items were provided by the 
original manufacturer. Such documentation may include a copy of the purchase 
order to the manufacturer and shipping documentation or manufacturer invoice 
(each of which would identify that the materials were obtained from the original 
manufacturer). 

The Seller shall submit, with or prior to item shipment, a recommended spare 
parts list. The list shall provide the name and address of the original supplier of 
the replacement part, and the part's drawings, specification, or catalog identity 
including applicable change or revision information. 

The Seller shall grant access to the Seller's facilities and records for inspection or 
audit by the Buyer, his designated representative, and/or other parties authorized 
by the Buyer. 

4.1.3 Instructions, Procedures, and Drawings 

The Seller must document and implement appropriate instructions, procedures, 
and drawings. Instructions and procedures must include or reference 
appropriate quantitative or qualitative acceptance criteria for determining that 
prescribed activities have been satisfactorily accomplished. 

WET SCRUBBER SKID ASSEMBLY DESIGN AND FABRICATION 
03-Nov-05 

G5-432 

Page 81 of 101 



RPP-24544 REV ld 

mology ame& 
TECHNICAL SPECIFICATION 

PROJECT: Final DBVS Design 145579-D-SP-037 I REV.1 

PROJECT NO.: 145579 WET SCRUBBER SKID ASSEMBLY 
DESIGN AND FABRICATION 

CLIENT: AMEC E&E - Richland, Washington 

4.1.4 Identification and Control of Items 

The Seller shall establish controls to ensure that only correct and accepted items 
are used or installed. 

All items shall be identified with the applicable part number, model number, or 
other identifier prescribed in this specification. Identification shall be on the item 
or the package containing the item. When the identification is on the item, such 
marking shall not impair the service of the item or violate dimensional, chemical, 
or physical requirements. 

The Seller shall submit a legible and reproducible copy of the product data sheet 
(e.g., drawing, catalog cut sheet, brochure) that provides adequate information to 
enable the Buyer to verify the form and function of the articles procured. One 
copy of such documentation, unless otherwise specified, shall accompany the 
item. 

The Seller shall identify each item, assembly, package, container, or material, 
having limited shelf life, with the cure date or date of manufacture and the 
expiration date. The Seller shall specify any storage temperatures, humidity and 
environmental conditions that should be maintained. Material shall not be 
furnished having less than 75 percent of the total shelf life available at the time of 
shipment. 

4.1.5 Control of Processes 

The Seller shall have processes to control processes, including special 
processes that control or verify quality (e.g., welding, heat treating, and NOE). 
Special processes must be performed by qualified personnel using qualified 
procedures in accordance with specified requirements. 

Seller personnel performing weld inspections shall be certified as a Certified 
Welding Inspector (CWI) in accordance with the requirements of AWS QC-1. 
The following documentation shall be submitted for Buyer approval before the 
start of fabrication: 

1. Current AWS CWI certification; 

2. Current/valid visual acuity examination (must be given every three years); 
and 
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3. Visual weld inspection procedure(s). 

Welding procedures and personnel shall be qualified in accordance with 
applicable AWS or ASME requirements specified in the contract. The Seller shall 
submit copies of all welding procedures, procedure qualification records, and 
welder qualification records to be employed. Buyer review and approval of these 
documents is required before start of fabrication. 

Nondestructive examination personnel shall be qualified and certified in 
accordance with the recommended guidelines of ASNT SNT-TC-1A. The Seller 
is not authorized to begin fabrication until the following documentation has been 
approved by the Buyer: · 

1. NOE personnel qualification and certification procedure; 

2. Level I, II, and/or Ill personnel qualification and certification records, 
including objective evidence of NOE training, formal education, 
examination, experience, date of hire, and current visual acuity exam; and 

3. NOE method procedure(s) compliant with the applicable requirements of 
the Buyer's contract. 

Nondestructive examination reports and radiographs shall be traceable to the 
item examined, shall include all essential examination parameters, and shall be 
signed and dated by a qualified/certified NOE examiner. All NOE reports and 
radiographs shall accompany or preceded shipment of the item or component. 
Radiographs and radiographic technique and examination reports shall be 
subject to approval by the Buyer before shipment. 

These requirements shall be passed to lower-tier subcontractors. 

4.1.6 Verification and Verification Methods 

The Seller shall have a process to plan and execute inspections to verify 
conformance of an item or activity to specified requirements. The process shall 
document the characteristics to be inspected and inspection methods to be 
employed. The Seller shall document the results of inspections. Inspections for 
acceptance shall be performed by persons other than those who performed or 
directly supervised the work being inspected. 
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The Seller shall submit, as required by the contract, legible, reproducible copies 
of inspection and/or test reports. The reports shall include, as a minimum, the 
following information: 

1. Identification of applicable inspection and/or test procedure; 

2. Resulting data for all characteristics evaluated, as required by inspection or 
test procedures, including reference to information on action taken in 
connection with nonconformances; 

3. Traceability to the item inspected/tested (e.g., serial number, part number, 
lot number), date of inspection, name of inspector, type of observation; and 

4. Signature of the Seller's authorized representative or agency performing 
the inspection or test. 

4.1.7 Test Control 

The Seller shall have a process (to plan and execute tests) to verify conformance 
of an item or activity to specified requirements. The process shall document the 
characteristics to be tested and test methods to be employed. Tests required to 
collect data, such as for siting or design input; shall be evaluated. 

The Seller shall prepare a detailed test plan. Before starting work, the plan shall 
be submitted to the Buyer for approval and insertion of Buyer's designated 
source inspection and witness notification points. The test plan shall provide the 
following, at a minimum: 

1. Traceability to the Buyer's purchase/contract order document number; 

2. Name or description of the item to be tested (e.g., components, 
assemblies, subassemblies); 

3. Method/procedure to be used during test; and 

4. Subsequent revisions/modifications to the test plan require review and 
approval by the Buyer before implementation of the changes. 
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The Seller shall provide test reports that include, as a minimum: 

1. Item tested, 

2. Date of test, 

3. Tester or data recorder, 

4. Type of observation, 

5. Results and acceptability, 

6. Action taken in connection with any deviations noted, and 

7. Person evaluating test results. 

Test plans and test reports must be submitted to the Buyer for the project 
records. 

4.1.8 Control of Measuring and Test Equipment 

The Seller shall control tools, gauges, instruments, and other measuring and 
testing equipment used for activities affecting quality, and shall calibrate at 
specified periods and adjust to maintain accuracy within necessary limits. 

The Seller shall maintain legible, reproducible copies of the Certificates of 
Calibration, traceable to the NIST. Each Certificate of Calibration shall be signed 
by the Seller's representative responsible for calibration, attesting to its 
authenticity, and shall be identified with the.following information: 

1. Buyer's contract number, 

2. Identification of the article to which the Certificate of Calibration applies, 
and 

3. Standards used for calibration. 
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In addition, the Seller shall submit a report of actual calibration results. The 
report shall be identifiable to the acceptance criteria of the items submitted and 
shall meet the contract requirements. The report shall contain the signature of 
the authorized representative of the agency verifying compliance. One copy of 
the documentation, unless otherwise specified, shall accompany the applicable 
item(s) shipped. 

4.1.9 Handling, Storage, and Shipping 

4.1.10 

4.1.11 

The Seller shall prepare c\nd submit for Buyer review and approval, before use, 
procedure(s) or plan(s) for the packaging and shipping of materials, equipment, 
or components to be furnished under the contract. The procedure(s) or plan(s) 
shall include, as appropriate, cleanliness inspection before packaging, use of 
preservatives and coatings, descriptions of specially designed shipping 
containers, handling and rigging data, final inspections, and the type of transfer 
and shipping vehicles. 

Inspection, Test, and Operating Status 

The Seller shall have a process to identify the status of inspection and test 
activities on items or in documents traceable to the items, and to ensure that 
items which have not passed the required inspections and tests are not 
inadvertently installed, used, or operated. Status shall be maintained through 
indicators (i.e., physical location) and tags, markings, shop travelers, stamps, 
inspection records, or other suitable means. The Seller must specify the 
authority for application and removal of tags, markings, labels, and stamps. 

. Control of Nonconforming Items 

The Seller must have a process to control items that do not conform to specified 
requirements to prevent inadvertent installation or use. These controls must 
provide for identification, documentation, evaluation, segregation (when 
practical), and disposition of nonconforming items, and for notification to affected 
organizations. 
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All nonconforming conditions identified at the Seller's facility, with a proposed 
disposition of "Accept-As-ls" or "Repair," as defined below, shall be approved by 
the Buyer before supplier implementation of the nonconformance report (NCR) 
disposition: 

1. Accept-As-ls: Nonconforming materials will perform its intended function. 

2. Repair: Nonconforming item can be corrected so that its characteristics 
meet requirements of the contract. 

Nonconforming items identified as "Repair" or "Rework" shall be re-examined in 
accordance with applicable procedures and with the original acceptance criteria, 
unless the nonconforming item disposition has established alternate acceptance 
criteria. 

Nonconformances shall be documented by the Seller on their own 
nonconformance form or one provided by the Buyer. After documenting the 
nonconformance and providing a proposed disposition and technical justification, 
the report shall be submitted to the Buyer. 

After the proposed disposition has been evaluated, and approved or rejected by 
the Buyer, the form shall be returned to the Seller. Corrective action may only 
take place after Buyer approval. Copies of completed, Buyer-approved, NCRs 
shall be shipped to the Buyer with the affected item. 

Corrective Action 

The Seller shall have a process to promptly identify conditions adverse to quality, 
and to correct them as soon as practical. The identification, cause, and 
corrective action for conditions adverse to quality shall be documented and 
reported to appropriate levels of management. Follow-up action shall be taken to 
verify implementation of this corrective action. 

During the period of performance of work for this contract, the Seller shall 
provide, to the Buyer, copies of all documents that constitute reports of 
conditions adverse to quality (e.g., deficiencies, weaknesses, nonconformances, 
or noncompliances with established requirements) related to items or services 
provided to the Buyer. 
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Quality Assurance Records 

The Seller shall have a process to specify, prepare, and maintain records that 
furnish documentary evidence of quality. Records shall be legible, identifiable, 
retrievable, and protected against damage, deterioration, or loss. The process 
shall establish and document responsibilities and requirements for records 
transmittal, distribution, retention, maintenance, and disposition. 

Control of Graded Fasteners 

The following are minimum requirements for high strength graded fasteners 
produced in compliance with national consensus stan.dards (i.e., SAE, ASTM, 
ASME): 

1. Fasteners shall exhibit grade marks and manufacturers identification 
symbols (headmarks) as required in the specifications referenced in the 
contract. 

2. When requested by the Buyer, the Seller shall provide legible and 
reproducible copies of the manufacturers Certified Material Test Reports 
(CMTR). These CMTRs shall report the values of the actual chemical and 
physical tests performed on the represented fastener lot and material heat. 
Fastener packaging and labeling shall be traceable by lot number or other 
means to the CMTR. 

3. Fasteners shall be inspected and documented to verify compliance with this 
QA Clause. Additionally, fasteners may also be subject to destructive 
testing by the Buyer to verify compliance. 

4.2 INSPECTIONS AND TESTS 

Each component, instrument, sensor, and valve shall be tested to verify that it is 
functional. In order to complete these functional check-out tests, the Seller will 
have to provide temporary power and switches for each valve activation and 
component activation circuit in the system. Compressed air or bottled nitrogen is 
also required for pneumatically-actuated valves. All electrical devices shall be 
tested from the skid junction box to the end device and all instrumentation shall 
be tested from the skid junction box termination. 
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Dated calibration labels shall be visible on all test equipment. Measuring and 
test equipment used for acceptance inspections and tests shall be controlled in 
accordance with the Seller's QA Program and shall be traceable to a national 
measurement standard. 

4.2.1 Electrical Testing 

4.2.1.1 

4.2.1.2 

The following sections detail the requirements for electrical testing. 

Motor Test 

All motors shall be given a routine test to demonstrate that the motors are 
installed correctly and free from mechanical and electrical defects. Motor tests 
shall be performed in accordance with the Seller's standard practice. Tests shall 
include but are not limited to: 

1. Motors shall be designed and tested by the manufacturer. Certificates of 
Conformance and/or certified test results shall be supplied for the following 
tests: 

a. Rated load readings of current, power, and speed at rated voltage and 
frequencies; 

b. No load readings of current, power, and speed at rated voltage and 
frequencies; 

c. Mechanical vibration and motor balance test results in accordance 
with NEMA MG 1-12.06; 

d. High potential test results in accordance with NEMA MG 1-12.03; and 

e. 1 000V de Megger test for one minute, phase to ground. 

2. Motors shall be checked for correct rotation and incoming power terminals 
shall be labeled by phase for proper rotation. 

Wiring and Breaker Test 

All wiring and· breakers shall be given routine tests to demonstrate that they are 
free from mechanical and electrical defects. Wiring and breaker tests shall be 
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performed in accordance with the Seller's standard practice. The Seller shall 
provide wiring and breakers test data that include, but are not limited to: 

1. Megger tests are required for all electrical power wiring; 

2. Continuity testing is required for all electrical power and instrumentation 
wiring; and 

3. Circuit breakers are to be inspected for proper size, correct installation, · 
manual operation of handles, and suspecUcounterfeit parts. 

Instrumentation Testing 

Each instrument will be tested for proper operation. This may require applying 
temporary power, a 4-20-mA loop with indicators, or other methods to verify 
proper indication and function. All signals that are fed to the termination panel 
shall be verified at the termination panel. The device should be tested with fluid 
to physically activate the devices for detecting level, pressure, flow, etc., as 
applicable. 

For control loops provided by the MCS, no testing will be required except the 
individual sensors/switches and starters. Example: A level switch feeds the 
Programmable Logic Controller which controls the feed pump. The level switch 
shall be tested, but the shutdown signal to the pump can not be verified without 
the MCS hardware and program, provided later. 

For local control function, the system shall be provided with the normal fluid, 
where practical, to operationally test the control loop. Example: Level interlock 
to the feed pump shutdown will be tested by filling the tank above the level switch 
position and verifying the pump shuts down. 

The Seller shall prepare a log of instruments tested by a certified-Electrical 
Inspector. All testing performed shall be reported to the Buyer in a factory 
acceptance report. 

4.2.2 Remote Operated Valve Tests 

Verify remote operated valves cycle through an open and close cycle and 
achieve their specified fail position on loss of compressed air or loss of electric 

WET SCRUBBER SKID ASSEMBLY DESIGN AND FABRICATION 
03-Nov-05 

G5-441 

Page 90 of 101 



RPP-24544 REV ld 

lmoloov "· ame~ 
TECHNICAL SPECIFICATION 

PROJECT: Final DBVS Design 145579-D-SP-037 I REV.1 

PROJECT NO.: 145579 WET SCRUBBER SKID ASSEMBLY 

CLIENT: 
DESIGN AND FABRICATION 

AMEC E&E - Richland, Washington 

power. Times from open to closed, and closed to open shall be recorded and 
provided to the Buyer. 

Each valve shall be activated to verify that the valve functions and that valve
position-switch-contacts are properly made (using an ohmmeter). The valve 
shall be activated from the skid junction box and verify limit-switch-contacts 
change state at the skid junction box. The Seller shall make a checklist that 
indicates all contacts checked. The Valve-Test Checklist shall be submitted to 
the Buyer for review and approval. The checklist shall include all contacts where 
application of voltage would fire a solenoid, actuate an air-operated valve, and 
change positions between switch contacts. 

4.2.3 Pressure Leak Test 

The wet scrubber skid assembly piping and components shall be pressure-leak 
tested to 1.25 times the maximum operating pressure of the system (negative 
and positive.). Water used for hydrostatic testing shall be tested for chlorides 
before use. The chloride content of the test medium shall not exceed 250 ppm 
for water temperatures of 149 °For less. 

Results shall be recorded and shall be submitted to the Buyer with test 
records/documents. 

4.2.4 Wet Scrubber System Testing 

4.2.4.1 

The tests (below) may be performed concurrently as practicable. 

Wet Scrubber Air Stream Housing 
Testing 

The housing assemblies, including inlet and outlet transitions and ductwork, shall 
be visually inspected in accordance with the requirements of ASME AG-1 (as 
identified in Appendix B) . Observed deficiencies shall be documented on the 
inspection checklist and as a NCR if needed. A corrective action shall be noted 
and re-inspection results documented on the inspection checklist and on the 
NCR disposition. The Seller shall submit NCRs, as applicable, to the Buyer in 
accordance with the Bidder's Drawing and Data Commitments sheet 
(Appendix F). 
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4.2.4.2 Scrubber System Structural Capability 
Tests 

4.2.4.3 

4.2.4.4 

4.2.4.5 

The wet scrubber ductwork and housings and complete assemblies, shall have a 
structural integrity test performed under vacuum. The structural integrity test 
shall be conducted in compliance with ASME AG-1 as identified in Appendix B. 

Ductwork and Housing Leak Tests 

Perform ductwork and housing leakage testing after the Structural Capability Test 
has been successfully completed. Leakage testing shall be in accordance with 
ASME AG-1 as identified in Appendix B. Allowable leakage rate of duct and 
housing sections shall be determined in accordance with ASME AG-1 as 
identified in Appendix B. Maximum allowable leakage shall be in accordance 
with ASME AG-1 as identified in Appendix B. 

A Buyer's representative may be present to witness the decay leak test of the 
housings. The Seller shall give a minimum of five days advance notice before 
performing the test(s). 

Alarm Check 

This check will verify that switches perform as required to specific set-point 
conditions. 

Caustic System Check 

This check will verify that the caustic circulation pump functions properly. This 
will also perform a capacity check of the pump to verify the pump is operating 
within the limits of its pump curve. 

4.2.5 Secondary Containment Leak Test 

The Secondary containment pan shall be static leak tested by filling the 
secondary containment system with water to the calculated fill· level and left 
standing for a period of 24 hours. No visible drop in water level or other signs of 
leakage shall be evident. Equipment, wiring, insulation, or other materials that 
may be damaged by the water shall be removed before the test or protected from 
damage. 
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4.2.6 Lift Tests 

ame& 
145579-D-S P-037 REV.1 

WET SCRUBBER SKID ASSEMBLY 
DESIGN AND FABRICATION 

The fully assembled wet scrubber skid assembly shall be lifted from a horizontal 
position without incurring any damage. The lifting points shall be shown to 
account for the offset loads, such that the skid assembly hangs with its vertical 
axis within ten degrees of vertical. All lifting accessories or components shall be 
load tested to 125 percent of the rated load capacity. 

Verify the weight and center of gravity of the overall assembly. 
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5 PRESERVATION AND DELIVERY 

The following subsections provide the minimum requirements for packaging, 
labeling, handling, shipping, and receiving. 

5.1 GENERAL 

Every item that is shipped shall arrive at the jobsite in the same condition when it 
passed all quality control inspections and tests. 

The equipment shall be prepared for delivery to the Buyer's specified site located 
near the U.S. Department of Energy's Hanford Site in Richland, Washington in a 
manner that can easily be inspected by the Buyer's personnel. The Seller shall 
be responsible for the equipment and associated components provided by the 
Seller through shipping and receiving of the equipment. The Seller shall be 
responsible for any damage that occurred during shipping. 

The equipment will remain the property of the Seller until the Buyer has 
completed a receipt inspection at the Buyer's facility. 

5.1.1 Packaging and Shipping Instruction Manual 

The Seller shall prepare an instruction manual(s) that includes packaging 
information, handling information, shipping information, storage information, 
operational procedures, maintenance procedures, and special assembly 
procedures. The instruction manual(s) shall be submitted to the Buyer for 
approval before shipment. 

A recommended spare parts list shall be prepared and provided to the Buyer. 

5.1.2 Operation and Maintenance Manual 

Provide an Operation and Maintenance Manual containing all information and 
procedures necessary to operate and maintain the assembled system. 
Component manuals and other vendor data such as the following shall be 
provided, as applicable: 

'I. One--line diagram, layout drawings, schematic and wiring diagrams; 

2. Illustrated parts lists with manufacturer catalog numbers; 
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3. Certified copy of factory test results; 

4. Recommended maintenance schedule; 

5. Maintenance procedures; and 

6. Operating procedures. 

Submit Operation and Maintenance Manual, component manuals, and other 
vendor data to the Buyer for approval before shipment. 

5.2 PRESERVATION AND PACKAGING 

Before packaging, all residual water present in the systems from acceptance 
testing shall be thoroughly drained and dried by purging oil-free dry air through 
the system. All open pipe ends shall be sealed to prevent ingress of debris and 
vermin into the system. The assembly shall be thoroughly cleaned to remove 
any dirt or dust that may have accumulated on the equipment during testing. 
Defects in the paint shall be touched-up. Moving parts shall be secured to 
prevent movement during shipping. 

5.3 PACKING 

1. The Seller shall package equipment to protect items during shipping. 
Bracing structures shall be installed where items could be damaged or 
vibrate loose during transportation. All bracing must be clearly identified, 
both in the packaging instruction and by labeling on the outside of the 
receipt tanks. 

2. Rigging sketches or a handling procedure shall be prepared by the Seller 
for items that require special handling. These sketches will identify 
weights, sling locations, balance points, methods of attachment, and other 
information necessary for safe handling. 

3. Packaging or preservative coatings shall be visually inspected after loading. 
Damaged areas shall be repaired. Items shipped with desiccants shall be 
inspected after loading to verify that seals are intact. 

4. Cushioning shall be used where protection from shock and vibration is 
required. Cushioning materials shall have sufficient strength to provide the 
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required protection, shall exhibit no corrosive effect when in contact with 
the item being cushioned, and shall not readily support combustion. 

5. Temporary cushioning, blocking, bracing, or anchoring placed within an 
item for shipping protection that shall be removed before operation of the 
item, shall be identified by a warning(s) placed in a conspicuous manner to 
effect proper removal of the packing material. 

6. Blocking and bracing used for protection of the load shall prevent item 
movement and withstand thrust and impact applied in any direction. 
Blocking and bracing used in direct contact with the item being blocked 
shall not have a corrosive effect on the item. 

7. The weight, lifting points, or center of gravity indicated on the crate, skid, or 
package of major components shall be used to ensure proper handling 
during loading. 

8. Written instructions covering the location and stacking limits of the crates or 
boxes on the transport vehicle shall be specified, as appropriate. These 
instructions should be marked on the container. 

9. Precautions shall be taken to minimize marring of the finish of painted 
surfaces during handling and shipping, as practicable. 

10. Cables, slings, chain falls, etc., shall not be placed where they can cause 
damage to any component part. Mating surfaces, machined areas, etc., 
shall be avoided. 

11. All items shall be protected from the deleterious effects of shock, vibration, 
physical damage, moisture, salt spray, condensation, and weather during 
shipping, as applicable. 

12. Items shall be inspected for cleanliness before packaging. Dirt, oil, residue, 
metal chips, or other forms of contamination shall be removed in 
accordance with Section 3.3.4. Any entrapped water shall be removed. 

13. All openings into items shall be capped, plugged, and sealed with materials 
which perform their intended function without causing deleterious effects on 
the equipment or its operation. 
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14. Nonmetallic plugs and caps shall be brightly colored. Clear plastic caps or 
plugs are not to be used except when specified. 

15. Plugs or caps shall be prevented from falling into, or being pushed into, 
openings after installation and shall be secured to prevent accidental 
removal. 

16. Items subject to corrosion, either internal or external, shall be suitably 
protected. 

17. Items packed in containers shall be blocked, braced, or cushioned to 
prevent physical damage. 

18. Instrumentation, electrical and electronic equipment, motors, and other 
electrical assemblies and equipment shall be packaged in a waterproof 
enclosure. This may be the enclosure the item will operate in. For items 
without waterproof enclosures, a vapor barrier shall be placed around the 
enclosure. In either case, the enclosure shall be able to exclude dirt and 
facilitate handling and marking of the item. Barrier materials shall be 
nonhalogenated if used in contact with austenitic stainless steels, shall be 
noncorrosive, shall not readily support combustion, and shall not be, 
otherwise harmful to the item being packaged. Desiccants may be used 
inside the enclosure or vapor barrier. 

19. "Anchoring" of the item within a crate or on a skid means to adequately 
fasten the item during shipment and protect the item from potential damage 
as a result of rough handling. Bolting is preferred. When bolts are used for 
anchoring, the following criteria shall apply: 

a. If precision holes in the item are used for anchoring, properly fitting 
bolts shall be used to prevent marring or elongation of the holes. 

b. Items shall be marked to preserve identity during shipping, receiving, 
and storage per the following requirements: 

i. Identification shall be stamped, etched, stenciled, or otherwise 
marked on the item or on tags affixed to the item. 

ii. The marking shall not be deleterious to the material nor violate 
any other section of this specification. 
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iii. When tags are employed, they shall be of material that will 
retain the marking and withstand weathering deterioration and 
other normal shipping and handling effects. 

20. Items not specifically covered by these requirements shall be handled in 
accordance with sound material handling practices. 

5.4 MARKING 

P~ckages shall be properly and clearly marked. At a minimum, the required 
information shall include the contract number, the name and equipment number 
of the item within the package, the actual weight of the package and its contents, 
and the orientation of the equipment within the crate. Each package shall be 
labeled as part of the entire shipment, such as "Crate 1 of 2." 

5.5 HANDLING 

The Seller shall lift equipment using a forklift or crane, using the lifting points 
designed for that purpose. 

5.6 SHIPPING 

The Seller's truck driver shall carry bills of lading for each shippable unit that is 
delivered to the Buyer. 

The Seller shall obtain approval to ship from the Buyer before the equipment is 
prepared for shipment. 

5.7 RECEIVING 

The Buyer's agent will perform a receipt inspection on receipt of the equipment at 
the Buyer's specified site. 

This receipt inspection shall consist of the following: 

1. Verify all parts are present and not damaged during shipping. 

2. Documentation review-determine that documentation required by contract 
to accompany equipment is present and traceable to the equipment 
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shipped as required by the Bidder's Drawing and Data Commitments sheet 
(Appendix F). 

The Seller is responsible for accommodating the receipt inspection process by: 

1. Designing and using packaging that allows for easy opening or 
disassembly to reveal the item(s) for inspection, then reclosing to permit the 
same packaging to be used for post-receipt transportation on the Hanford 
Site. 

2. Selecting locations on equipment for identification numbers that promotes 
easy identification without extensive disassembly of packaging materials. It 
is preferred that packaging be marked to indicate the approximate position 
of identification numbers on equipment within the packaging. 

3. Ensuring that all required documentation accompanying the equipment is 
present and obvious on, or within, the packaging. 
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6 NOTES 

1. Unless otherwise specified, equipment furnished under this section shall be 
fabricated and installed in compliance with the instructions of the 
manufacturer. 

2. The Seller shall ensure that all equipment, accessories, and installation 
materials comply with the specification and that adequate provision is made 
in the skid assembly design and fabrication for mounting the specified 
system equipment and acc_essories. 

3. The Seller is · solely responsible for construction means, methods, 
techniques, sequences, procedures, and safety precautions and programs. 

4. The Seller shall provide all labor, equipment, and material required to 
provide a complete and functional system. 

5. To avoid delays in construction, the Seller shall ensure that all components 
of the system are available to meet the required schedule. 

6. The Seller shall obtain necessary permits, arrange for inspections, and 
obtain approval of the appropriate Seller's local "Authority Having 
Jurisdiction" over the work described. 
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7 APPENDICES 

The following appendices make up part of this specification: 

Appendices Description 

A Drawings and Sketches 

B ASME AG-1 Compliance Requirements 

C Example Data Sheets 

D TFC-ESHQ-Q_C-C-03, Revision C-2, Control of 
SuspecUCounterfeit Items 

E Request for Information 

F Bidder's Drawing and Data Commitments 

G Instrumentation Naming and Tagging Convention 
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I 1 Bulk Vitrification P&ID "Typicals" Legend 

N 1 Bulk Vitrification P&ID Symbol Legend 

C 1 Bulk Vitrification Off-Gas Caustic Pump Schematic 
Diagram 

C 2 Bulk Vitrification Off-Gas Caustic Pump Wiring 
Diagram 

C 1 Bulk Vitrification Off-Gas Caustic Mixer Schematic 
Diagram 

C 2 Bulk Vitrification Off-Gas Caustic Mixer Wiring 
Diagram 

C 1 Bulk Vitrification Scrubber TK Pump No. 1 
Schematic Diagram 

C 2 Bulk Vitrification Scrubber TK Pump No. 1 Wiring 
Diagram 

C 1 Bul_k Vitrification Off-Gas HEPA Heater 
Schem/Wiring Diagram 

L 1 Bulk Vitrification Wet Scrubber Skid No. 1 P&ID 

L 1 Bulk Vitrification Off-Gas Trailer Scurbber Filter 
P&ID 

0 1 Bulk Vitrification Off-Gas Area FONS - Plans & 
Sections 

E 1 DBVS Scrubber Skid One-Line & Grounding 
Diagram 

B 1 Bulk Vitrification HIHTL Penetration Details 

< }f:~£ij1/Qra.~i~ij;_§~Q~~i111cru~r ngic>'y~:(I 15 
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P&ID INTERLOCK LEGEND: 

PROCESS [ADLE lN VJ3LE 
AAEA AREA llEM6ER 

~I/ 
/<A,M>~ 

SfOP DESIGNATES Sf ART 
(CLOSE) SOURCE (OPEH) 

A = PROCESS AREA 

AXX = AREA 00: PROCfSS/F!.CllllY 
SUPPORT 

axx -"' AR,f,J. 31: SOIL RECEIPT 
CXX = AAfJ. 32: WASlE RECEIPT 
DXX ~ AR£!. 33: O!n<R 
EXX = AREA .H: ORY(R TO BOX 
FXX • AREA )S: BOX (ICV) 
CXX := AREA J6; Off GJ.S TRrA.TUENT 
l<XX ; AREA 37: S(CONOAR'/ UQUIO 

WASTE 

I - TAB( E wm-HN AN AREA 
XAX. XBX. XCX -··-···· clc. 

M - MEMBER WITI-UN A TABLE 
(MAXIMUM 26 MEMBERS) 

XXA.. XXB, XXC ·-·-····· etc. 

SEE 145579-F-OC-004 ·Mes INTERLOCK' REQSTEJr 
FOR FURTHER OCTJIJLS. 

8 

JYPICAL nos 
ISO TRAJL£R 
SPta: ><£ATER 

T 

YY-N11-XXX 

W-Nll-XXX 

I. 7 

I 

I 

6 5 

SEQUENCE CONTROLLER lEGEND 
SEQUENCE CO:-lfROLlERS USE A DlfFERErlT 1-IETHOO Of IOENHrYlNC 
l!,(T'fJt"-CTIOH WJfH AELO CHOICES: 

PROCESS AREA LOO? HUI.IBER 

AA.tl. ~ ~ OF SEQUENCE 

Z XXX 

c;. lHlS VALV( IS ACru\TED Br SEOUE~CE 
co.'-llRotER 0010 (.ll-uc-om) 

e9. rncs SEQUENCE 
CONTRO: .. rn 

~

B012 
[128 G01B 

l T 
-· Ci C'U.[O BY__ -- ANO t.All.S lllESE 

SEQUENCES 

AREA SEQUENCE CONTROLLERS 

mu...;u 
CL.f.AN SOl. AIRLOCK SEOUOiCE: 
6012 = Jl-UC-D12 
1.02 AJRI.OCK S(ClUEHCE: 
8512 -= Jt-UC-512 
82[)3 AIRLOCK S(QUEHCE: 
6612 = Jl-UC-612 

~ 
WASTE RECEIPT VN...VE S::QUENC(: 
COlG = 32-UC-016 

!!!f:UJ 
WASTE ORY(R BATCH SEOUENC£: 
0011 = JJ-UC-011 
WAST£ DRYER OI.SCK-',HCE S(OU(ttC(: 
oom -== J:s-uc-040 

~ 
R.F UNIT OBa AIRLOOC SEQUENCE: 
EOJ1 = .JC-UC-OJI 

RF UUIT oa,g AlRl.OCK S(QUOICE: 
E032 = 3 HJC-O.l2 
ICV CAAIPJJGN S(QUEJICE: 
Et28 = J-4-UC-128 

fOP--OFf SOIL .JJRLOCK 035 SEQUENCE: 
f.207 :1 J{-UC-207 
TOP-OFF SOL A:Rl.OCK OJ6 SEQUENCE: 
[108 .::. JC-UC-208 
TOP-OFF SOil AIRLOCK o.J7 SEOU(NCE: 
E209 • :SC-UC-209 

~ 
IC.V BOX El..ECTROOC POW£R COITTRDU.£R: 
flto-= :lS-UC-110 

~ 
OGTS OUST fUO SECUENC£: 
C018 .. 36-UC-OI 8 

EXW.UST FAA B,(EflCENCY SEQUENCE: 
CSJI = J6-UC-5.ll 

JYPICAL Uo6 
lSO TRA!L£R 
/>JR COHOmc:»UNG 

cu-xxx 

v ROOF MOUNTtD 

I 

] 'l'Y-N11-XlOC 

N:.-XXX 

W/.1.1. IIOUlfilO 

Yf-tl11-XXX' 

4 I 3 

AIR: 
AA AJ.IB!EUT MR 
;.c COJJPRESSEO l•,!R 
AJ INSTRUMENT AIR 

DRY SOLID: 
DEO 80ROH OXIDE 
OCS Cl.Dll Sotl 
ODW 00.IED WASTE 
DCf' Cu\SS FORMER 
OZD ZIRCONlUJ.1 OXIDE 

OIL/GREASE; 
OOF Oll-OIESEl. fU(l 
OH OB..-liYOR>,ULICS 

fill.I£; 

LIST OF ABBREVIATIONS FOR 
'FLUID NOMENCLATURE' 

FlNAI DBVS 

PROCESS SOLUllON: WATER/STEAM: 
POC DRYER CONO[t-lSATE 
PI.S UOO O SD.IULA.'-IT 
PLW LOW J..CTMTY WASTE 
PSS SCRUB SOLUTION 
PSW S(CONIJJ.RY w,srr. 
PIS TRI-Mffi SOltJllON 

filE&EliI; 
&4J.J AUJ.10!-H\ UOUIO 
RAS SULPHURIC ICIO 
RNI! CAUSllC (HaOH) 
RNP SOOIIJ!l PERCHLORATE (NoC102) 
RnS SOOIUM SUI.Pt-UDE 

VACUUM. VAPOUR 
ANO VENT LINES: 
\'CS CLE:Ni SOil VOff LINC 
VOG OFF GAS VOfT LINE 
VJC VACUUM. UNE 
WP VAf>OUR LINE 

Sic 
STY 
WBO 
WBF 
WC 
1'11:0 
~r 
\\,I 
WO 
WGL 
•?a 

STW< COhUENSATE 
Sf[AJl 
ao:lfR BLOWOOWN WAfCR 
OOl~R fE.EDWATER 
Qi.ltl.ER WAI[R 
EOI.JlPME,rf OR.NH 
ALTERED WATER 
ARE WATER 
O\.YCOL 
GLJJIO WAlER 
POI /BLE WArER 

I. Tl{( RRST LETTffi IN THE. LINE A88REVU.TION SH4JJ. OESIGW.lt TH£ FU.110 CATEGORY, 
1HE REWJNIHC l.£TTERS SH.4JJ. OES!CUATE rut fl.UIQ_ 

RPP-24544 REV l d 

I 2 I 
"' .... --.:.'I ,~ru ,,,, "'11>•"'rt..1 d «'la""' ~ry d'~ ,-.::... °"' C<,.,v,:"'J' ~. _, ,;lct,g ,;i~ ... ~ Ml(C ~'-" t:rM..:' """'°" b, ,-...Jna~\'- '"''4<:tlc!. o... duo «....<..s-o( o<br)""ft'f ~ ~d-~a;n,t"'.:t. Uu.~M cL"1a ~~\ 
~ ~a Of t,.......,;tl.J ti,,•~ ......en.«• M~• ..dr1-1od ,_ t. ..-...:5'(..::I ~ U.. ~,-.lls"t'• ~ ..... L._. 
~ ni°'"""'9 «.ta~~ u-ct u.i.:c .....,_(q,. ~"" =-r<:t b,f ~ r"""" rot 11w o:,r.,.p,;,U,.."ly<. a:ni;M,a"C>LI.,, _,~...,... o1 tr>• ...... 

TYPICAL SYMBOL FOR LEGEND 

xx 

rr-zn-xxx 

LOGtc SEOUO:C[ NUUBER 

P(J.10 nPIO.l. O[TAJL 
REFER£NCE WUBER 

INS'tRUMOiT LOOP 
NULIBER 

EOUIPUOII NlJMBEJ< 
()\llERE N'PUCNlu:} 

-f:'145579-00-A-0099 

M 

M 

M 
M 

M 

"' 
""' 
"" 

'"' res 
!'Cf" ,cs~ 

"" ... 
•• res 

'" m 
COi "" ca< RS 
ca, "" 

amecf3 =~145579-FINAL DBVS DESIGN 

fS ,. 
II< 
rn 
1H 

.m 
Tli _,,, 

I 

F 

-

E 

~ 

D 

C 

~ 

-
~ 

b 

-

___ NAME ~,....= U.S. DEPARTMENT OF ENERGY 

t-=: ... :==~:;,2;j--,:Bjj""U"Li;~•~~v "~IT~i~i'F~-ic~\¥'~~1,:;o:i:iN,-~ A 

I I -I I Ill/ LEGEND 
__.. P&ID 

"TYPICALS" 
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RPP-24544 REV ld 

' 
-

I I I J I I I 
- 7 8 7 6 s 4 3 2 1 

I EQUIPMENT EQUIPMl;;;NT (CONT'D) VAi VE TYPES; ACJUAIDRS: INSTRUMENT IDENTIFJCATION· 1 
nn,dc'"9 rc,q,...a"3 Id trc~ cf dato ~°"'f d,odron.: """""-.1:>-• ~t~-..di &:;-,4 ~ ~ wrr. ~ C,.,.l.,J I 

rn 
al'Y'd t,o hc:ll ,--b'• fct" 11-n d lM Olfo ~• ,;I ac b.-J,:rd lJ..i ,-;;;,c t:l 0¥ ~I CJ~~. b,,,,cna.a, ~N bw b 

0' CE!ffficAJCAL PULfP VA.'it: SfYm.A.TOR ..,.r;(.--:C~1 or~~ ~~:C ,.._. """'d~ ~«t-<i ......K~ ~ U,., ...,,._Jf<ft·• ~..S..,..r.t--

fX1 CATE ® ~ 
~ no,;.:,g deb ~ lJ.crt' JU(C ~- ~Jl,od ,.,,.,c1, bo M! hU. br \Ao ~rty. CO<Ol,;k(cr,cp or u,-.-:t••••~ r:J L\f 

'--WAY Af~GLE SOLENOID dd.~. 

~ 
"If. 

~ 
[tfl l-WAY ANGLE I CURR£Ht I "TYPICAL" IQENTIEICt'\TIQN; [)S:J GLOBE Er MCS 

METE'.RING PUMP 

? 0£CTRlC HOIST OR WINCH CYLINDER (DlSCR£TE) rexr 
F t ASSOClAfEO EOUIPLIEHT NO. xx -=LOGIC S(QU(NcE NUU8£R F 

'T 
CJ.5S OCTAL HUUBER 

N CHECK PRESSURE RELIEF (PRII) DltJ'HRAGM (AWLOG) I 

~ 
l P&IO 1YP1CJ.l.. OCTA\. R(f(R(HC( 

DIAPHRAGM PUMP 

~ 
I NULIB('R 

rp t--- _ _J X 

Q 
SlHIEREO I.IETAf... fll.TER D 8.1,[L [{J SPH(RICAL DISK Vil.VE AtR lHSTRu..iENT \SA !ODmncAnON < PORTABLE SUMP OR RECOVER fll TEJl I 

PUMP I 
NSTRUJ.lftlT LDOP uuua~ 

~ cp ~ UCS SH,'.S[J) COlffilOL OR 05PlAV 
Y'l"-ZZZ-XXX 

B 
1--...1 BUTTERFLY VAL\'E 

STAq/ROTARY IJOTOR < """- EQUIPMENT NUI.IB'ER 

- OU/.1. STRUl,IOiT ISA lO(Nr.flCATIOO 
(WHcRE APPUCABLE) 

~ BASKET STRAiNER 

© 0 KY'DRAUUC IJOlOR t:g:l J-WAY B.AJ.l 
(;:f(J NEEDLE VALVE §] VARIABLE FREQUENCY ASSOCLA.TED [OUIPld[NT HO. REIAV 

ORI\.IE I PA.'lEL UOUHlID INSTR\JM:;HT 

(QJ 
I 

EXHAUST f'>-'-4 ® -%- rn TURE1ttc: we now UBJ!:tIT =cw~~~-~=~,~===- 0 H'r'OR.IJJUC PUUP INTERLOCK 
PRESSUR( REOUCING REGULAlOR l:l~C SYMBOLS X< m i1 g OIVffiC[NCE VALVE 1 ,iR OP ERAT"EO OAUP ER 

lNSTRUJ.lOff 19. lO(NllFlC.\TION 
UIX£R/OR>O! LOJ.O CHL 

(llr-PASS) 
ASSOCtA.fEO EOUIPMENl NO. 

E J:_ AlPt{A. sumx USED IN ASSOC!A.TED 
E BACKPRE:SSURE REGULATOR []ru OM:RGENcE ""-1,£ f UANt.!Al. OP£RATEO OtJJPER 

J.tEll SYSTEJ.1S 

ft{ ~ MIX(R/AGrTATOR 
(SlHGt[) 

0 PRIIJJ.RY Q£J.lENT OR LO'"'..AU.Y 0 COMPUTER F\JNCTION 
CONOrnsER =--< lWID KHIF£ GATE uou,mn IHstRuuoo 

8 I COHlROL VAlvt 1 MOTOR OPERAT"EO DAMPER e fTICJ.IT P.V.O. J.lO'JNTID a J.lONflOR A.~0 CONTROL SYSTEU 

~ 
-----l EXIDmON 1-W/Otf r,.jSlRUMOO 1ti COJflROL (ucs) Stwl£0 O<SPUV (~OED 

OJm!IOO: AmR RODU SCREEt) lHROUGl-i PU: IN COOIROl 

~ t Bt..CKORAfT OAJJP[R 0 ~ 
ROOM - INSTRUJ.lfNT MOUNTED ON 

- STORAGE BIN DISCRETE VAi.Ve 
S:.CK Of PAHa PROGR.AAO.W3L£ LOGIC CONTROll£R PRlw«r -

MANUAi,. VAi.VE NOMENCLATURE LOCATION 

cg COMPRf:SSEO e IJ{SlRUl.(D{f fROITT pma MOUUlEO 

• >JR BLOWER ,r-- -'NGLE VALi,£ (91T) JZ-V--012 MEASUBif'l~ ELEMENTS; Al Ml .AUXlUIJff LOCATIOH PROGftAJ.(J..lASL£ LOGIC COllfROUfR f1£l.D I I S[OUOOW. NUIIBER 
J.lOUNT(O 

I PROCESS VAJ..\£ (:) FLOW S!CHT GLASS B MONITOR ,J;Q CONTROL Sl'ST'EJ.I (J.ICS) 
C0tlv'D1NG FLUID 

D • + PROCESS J.llf.A LOCJ.l SHA.RED O{SfllAY &: COtfTRO... ORA.'MIIG OJffTJMJl,TIOO ARROW S(l.£CtM: CATALYilC HEAT EXClUN'GcR 
PRESSURE REUEF VAi.VE (PIN) (•10EO SCREEN) > SHEET 2 ,) USED ONLY FOR UHt:S ENTERING OR REDUCn•N ern 

J2-ve---0120 (usm IN i'1!'1CA1.S") e> z XX tfAv1.HG ntE fN:£. Of THE ORJ.."'1ttG 
LEVEL S!CHf GLASS L L COlfllNUATIOtl OW,,1l!G N<O SHEIT NUMBER D 

~ ® 
~ S[QUOOW. COUPOHENT LOOP D 

t::t:i IH'STRUl,,((tH PLUG WJ .. Vf: INSTRiJIJ(Nf LOOP HUMB(R owe ?ONE LOCATION 
NR OR'f'ER INSfRUUEHT BLOCK VAL\£ (:)> MIST ElJUIJU.fOR PROCESS AR(A FlOW INDICATOR (ROT/J.IETER) !SA IDENTIFlCAT!ON L£1TERS 

NOTATIQN;i: 
LINE l:!QMENCLATURE 

~ 
ftOIV INDICATOR VtL\'i'.0 t flRST-1£TTER SUCCEEOl"lG-l.EJTERS 

0 
NW HORwtl.Y HO FLOW 

FOR Fl..UIO OEFlNlllONS SEE (ROTMJITEJl Willi AWCH[J) ~ MEASURED OR READOUT OR OUTPUT 
fl.EX CHIii£ LO LOCKfD OPO{ owe F-145S79-00-A-0099 VAi."') 

INITIATING VAHlASLE MODIFIER PASSrvE FUNCJlOH FUNCTION MODrAER 
LC LOO<fD Q.DS(I) A Al<ALVSlS AI.A.'U-1 

~ A(N A'R OPE:RAl!O VIJ.Jlf_ lffi-OU""'""' KJ TEMPERA l\JRE El.£1,(EHT (PENETRATION) B BURNER. coususnoN USER'S CHOICE USER'S CHOICE USER'S CliOICE 
Vf.CWJ.1 PUMP CLOCK lie B...fED -- ~ 

aa C CONDUCTlVTTY CONffi.Oll.£R COl'..'TROL 
VAPORIZER c,. COUPRESSBl .AIR R.UIO A8BRE\MTION 0 DENSITY OlfF!nE}{T"J.t.10-::TE:CTOfl 

8 
re F>.Jl CLOSED }-C) tEMPEAAnJRE ElEJ.IENT (SURTACE MOUm) E VOLTAGE S~ISOR (PRIWRY o..o.iorn 
fO F.NL OPEN A.~cA WHERE UHE ORIGINATES F FLOW R-\TE RATIO (FRACllOtl) 
FL FAIL LAST C USER"S CHOICE Cl.ASS, VIE\'flNG DEVICE 

.AJR COJ.IPR(SSOR 0-wvvvv-0 HEAT EXCW..'-GER/ aov MOTOR OPERATED Vii.VF.. I SEOU(HT1'1.. HUMBER 

0 H HANO HIGH 
VAPORIZER ,c NORJU.ll.Y Q.OSED Fl.OW CONTROL VALVE 

I CURREIIT (ELECTRICAi.) INDICATE 
HO NORWUV OPEN 

J POWER SCAN 

D 
sov SOU:HOIO OPERATED VALVE t-STC-.l.l--0152 C) K TIME, llME SCHEDULE TIME RATE OF' OWiGE CONTROL STATION I--A.l'Nv NUERslOH HEATER V IUNO VAi.VE FLOW S\lllTCH 

C Sf.AUD TANK FW n.uSH WATER MIS!;;ELLANEDUS s:i:ME!OLS; L L£VEL UGHT" LOW C 
RCFU RO'\ACE'.ABLE COO[ ALTrn Off1'!R 

0 
M MOl5TURE MOMENTARY UIOOLE, IIITTJIJJEDl>.TE 

.,___________,. RADIATION S>J.IPLL rnc TOTAL HYDRO C#IBONS ~ N USER'S CHOICE ~SER'S CHOICE USER'S CHOICE USER"S CHOICE COUPOH PROCESS stREAU LASO.. SlJOIUC JOINT 
ORP oxio>.mN RfllLJcnON POTUmAL 0 USER'S CHOICE !Wll-11 ;1- RESTRICTION 

Ut'lE JYPES: 
AllALYWl 

~ P PRESSURE, VACUUM 'OINT (T[sf) comm:noN. 

Dl1DUIJ -lf-1 fl#IGED C~NECTION lRJPL( 0\JlY VAl.'k: 
Q QU-'N111Y INfEGRATE. TOTAUZE \rOffiJRI SCRU6BfR LUJOR PROCESS UNE ~ SPAAY hOZZI..£ 

~ STJWH[R R WJJIA.TION (CORO 

MINOR PROCE5S LINE 

~ 
S SPEED, FREOUENC'/ SAFETY SWITCH SAMPLER 

D CAllERA THERll.O O!SPERSlOH A..OW UUER 
D T TEMPERATIJRE TRA.HSM(T 

- .. - - CAl'll.l}Rl' UHE R(llUCER (SIZE OEflffEO ON P&!O) U !JULTIVAIU..&.BLE I.IULTIFUNCTTON L(ULTiflJNCOON MULTIR.JNCllON -
!ii[] JJ<NUBAR 

121 
V VIBRATION. J.(ECJWliCll.. NUJ..YSCS VAi.VE, OM!Pffi, LOU\'ER 

~ HEPA Alfffi 
-·---·- AAD. CROSS 0\/ER UN[ 

1 
OIAPHRAOJ SEM.. W WEIGHT, T'ORCE HELL 

X MOTOR STARTER - X AXIS UNCI.ASSIREO UNClASSIRED UNa.ASSIREO 
PNEUW.n'. IHSIRUMOO S\GWJ.. S.\.l!Pl£ C/W 80m£ V E.VENT. STAlE OR PRESENCE Y AXIS RElAY. COMPUT£. CONVERf 

~ 
~ et.ex fl()W PREVulfER C/W £QUIP_ HO. 2 POSffiON, OIUENSION Z AXIS CPh'Ol, ICT\..IA.TOR, UHCUSSlAED 

/,YXX/.._ O:ISTlllC DElEllD 

[El ;;; VOIOEX SHWOo<G 
. H[AT[J! fla,/ EI.E).l£NT V\JV'< IUJ( HOSE •• IHO..UOES fE..D PUSH 8UTTON STATION " IS.WED fat RO\SOi .& 90X Ra'OIU 'Zl N'R OS ,.. "' '"' l1{ 

---------- El£CTlllC<L POWER OR SIGNAL 

~ 
L ~ED fCA P01S1Ctl !: SO::C (lU'(),TI 01 JPR.05 M "' 

..., l1{ 
b 8 El Mll!Sl\JRE TJ!AO RArullOO SENSlHG El[MENT K ISS\lflJ roo RfMSICI-I 11. 90X R'iPO'-J Qll"" OS ,.. "' .... ru 

0 - . . HW lRICTD J ISSlfilJf'CJIRlVISXlib.flC'XREPOR'I' 15 fEB OS ,.. "' A'5 lli -MOTOR 

QJ oj EQUIPMENT NOMENQI_ATURE 
I ~ffifmWPR!'.li}l..!t;S'OXRO'Oftf "'"""'' M "' "" ru 

2mmmmmmmemi IHSl.V.TION SIDJ,T TJ!AO JJ..AAJ..1 HORN 
H ISStlED FCA Oilll HU. Rf.WW 0, ""' .. ... Ill "" 1H 

~OR IZl 
~UOUIDTIW' ~ 

Jl-061--01-4 C 1$S\JID FOO COUJU{. lf'tV.IES l:r. IJ..roRl,U.JtOti Ol 00/ Dl ... "' r.s 1lf 
fllfER f 80d04 "' CO< nrs "" ~ OO\Jlll£ COHTA!NEO RUl'1U!l£ O<SK (PRESSURE R[Urr) 

l I t__ EOUIPUENT HUM3ER 
ISS\!ED Fm \DlOOR ~1\(!f 

C tSS1IED fill 1Ff'R0\1'L 27.uJCo-l ROil CO< "" 1H 
21Z- m-= 1:1 

EQUIPMENT COO€ 
0 uamw. 6SUm fell lkfOOILAJlOH 2l J\l.04 JS• CCH "" JJS 11.(CIRIC HfAT lRAC(O o;i IHS\JlATEO flOW ORIFlC£ PROCESS~ 

0 ~ UNE O TEMPERAl\JRE -mi-
OOA.MHC tMreER R9/!SO). YJ.S r-w,so--00-.-.~100 a(; 

H'rOAAWC OIL , OPAAS10H JO!!ff 

0 
C ISS.lmflltTASKCSR!PORT 7N'll .. "'' COf m 1lf - mrn 

-0- PllEUl.!ATIC COOVEVNlCE BOOST • ISSJm RR OOI.Alfh1' 21 re°' "" cat ..., S1' -CA.qecrr OR COHTMN£R 
UHES -g- QUICK OISCONNECT I N I rssJDJ fOA RO,\s,oo k 90.X RU'OA1 12, w.r OSI M I BU I M I rs • ts:SUm ftR 1KiUN1L RO.I.CW . "" .. ""' m 

S! 

i ~ EiroRC HfAT IJlJ.CEO (fRUZE 

0 
lp.,...,I """"'""'"""" I D,a(., I&/' ltt4'H.::·;::J...i.._. .... "-"""'"°"""" .,. ., OJ."d .:r_ :'-, ... M 

VJ.CWU fllT{R PROTECl10H, IHSUIATOl) MAG ROW NffiR ~lf!>JH[IJ-PIP( --~ r? (Ur.100 HH(CTlOH POl!f F-145579-00-A-0100 N-
~ HOSE IH HOS!'. CONTAINUl'NT UHE (HfAf 

ame& -~ m>.cm, lt<SUIATEO) 
~ QUICI( DISCONNECT 

.t-0 145579-FINAL DBVS DESIGN 

II II 
HIH \\llH INTERN>J.. CHECK 

OQU5LE WILL TANK ------ SKIO BOOHOARY 
PIPUiC OR EQUIPJ.l(NT OOJtlQ.1.Rl" NIJ.<E =--«' U.S. DEPARfMENT OF ENERGY A 0 

}-o lWUl[RS 
A -- O:(iet cf ~ F'n;i\odio:::i 

-o-ci-ci- COTIIROL (lOGIC) SIGWI. COR:WS W.SS fl.OW Et£Mrnl ,- ,.. --
~ 

@ INSTRUIIEJ/T JJl! ... BULK VITRIFICATION 
E:3 I UHE IHS\llAT"EO rDR PERSONNEL SUPPL'< --I g --- P&ID PROTECOON OR STD. IHSULATIOH. ALJJlll LIGHT 

OIENCHffi/SPRAV TOWER SEE ISOll8RIC ORA\\1NG fOR -I I I I I ..,..,------ -- SYMBOL LEGEND txro.r OF' INSUU.TION I - I --I - I REF NUMBER I TTT1£ ~ ::1 I 1 ~10-:01% -- ~ ~- 1-- i-~ ~ 

I = SHIEI.D WALJ_ 
I 

~ 

= -- F I I DWG HO mu: I RCfERENCCS / I DR..lWIHC l'RACEASlUTY UST I NEXT usrn ON. R£VTSIOHS .., I= 1- a 

L_ 8 I 7 I 6 I s t 4 I 3 I 2 I 1 _U 
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IOI 

102 

:oJ 

D 

10, 

105 

106 

107 

l08 

C 

109 

110· 

111 

112 

8 

A 

8 

7 6 5 4 

SEU TR/l!L[R rJ(l.O m u ~ , • 
-480 v u>--'7'----,.-------J~v'le.' --~--A~• ___ ..;r_-~-- -7 n 

rj"'\ T ~ l(Y j "1 I T 
OO-EJ2-00Jf L.2}--- II --'X, z 181' 0' I I • M 

CRtl:CAL LOAOS •cc Ll}---r', FUZu

2

~ f-'X, T3 [g}' 0' : , I T 

L~~J 
IOJ 

4ea v 
ru 1 -==-=- JOOVA 

120v 

0/L .._ ___ __,~ 
0/L 

XXA-J 

X'.XC-0. 

7 

LOCAL CONIROL STArmr~ 
r--------- ----,, 
I STNH 1 
I Sl~P _1_-_•._ ____ .,--.. 
~ _ (flELO) ___ (F't£LD) _ ~ 

7' 7--<\u, 
~_lli=L !f----------~...c' 

STOP 

§1--------'tt<----------'B(sPMQ 

I 
I 
I =r= 

K 0/L 

~·-----. 105. 112 

0----0 
SYS(f!.1 

)---------------- ~8J~~NG 
('1CC) 

IJ.OTOR 
READY 
(fl£La) 

IJ.OTOR 
RLAOY 
(llCC) 

R[f NUMBER TlfLE 
owe NO 11TLr REFERENCES 

ORAWlNC TRACCA81U1Y UST U[XT USED OH 

6 5 4 

3 

HANO /OFF /SYSTEM 

CONTACT 

l 

2 

l 

< 

HhHO Off 

X 0 

0 0 

X 0 

0 0 

X "" ClOS[D 

D = OP(N 

3 

SYSTEM 

0 

X 

0 

X 

R(VISIOr4S 

2 
In n,.:t.:,,,o ~.:wot.. /c.t' 1.....,,.,,;11~, 01 OQTci bf 0111 c't.:t,Ot!< n,.n!"-, ow c,,,..p;,,., uu;.;,~ •"-11 t41o °'ifita 1t,c1 oil/CC ...,.~ t:.-,<d 
~I bot "•U to,p:1'11hl• fo• .,,.,. c.l U.C d:to O..t.lc'o oi "" r..qor.d U,c .COP4 d o..1 Clf"'~ ~corneal. IJo.o. ~ ... ~ 1b'cl n 
,i..ct,~ ,:,ck ~ 1,0,,m:,ic, r,., ,,cc.1,0,;.1; ....,.,., co .. .:'ttu>0-1al• ......S.lcci1j or ti. r-o<.!'"c-1! •ill\0',11 lJI.• c;:..,.ur1n1·a b.i=,,~ 11-..1: 
~.., ,cu;.;.q ~b O~(C"I uu:I J.U!C .-.mcritt\ G ..... )~d CC"-•CI t,<; ho/1 c.:.1:,1. IC' lt.c ita,.,...:l;!;!;.'y_ ...... ~ Cf cv,711:,t,,us d tJ-,c; 
{glo. 

EIN: 36-D61 -094 
H.P.: 0.5 

RPP-24544 REV ld 

r.rc=.LccA-c::-=1.,,1-:--___________ --l f 
RPM:??:?~ 

LEGEND 

0 tt.OTOR 

H --'\r- CONTACTOR RELAY 

!!fl-- STARTER CO:HAC! 

© GR~(N INOICATl!'l:G UGHT 

® R[O IU01CJ\TlNC LIGHT 

STNH 
~ l,lQl,l[NJpJ{'( PUSH aurror, SWITCH 

STOP 
a.......LD 1.1011.[IHAAY PUSH BUTTON SWHC!i 

_/;"_ 
_ ~ _ fHRH POL~ cmcurr BRDKcn 

_r,_ 
~ SURGt'. SUPPRESSOR 

(8J 4 eov TRPJL!R J.B., P f820B 

0 1iov TRAlUR .J.B •• 18502 

0 120V FIELD J.B •• f8502 

® FIELD J.B.. m2oa 

• T£RM1N.Al... SLOCI( IN Slt..RJ(R 

0 1/0 PAN£L INPUT 18202. OUTPUT T821!> 

0 PLC OUTPUT 

0 PLC INPUf 

6 A:..'ALOG 1/0 PAH[L TERMINAL 

r;r_,. JI.OTOR OV(RtOAD RELAY 

0/L 
--(!--- 11.0TOR OVt:'RLO,\O CO,'iTACTS 

f CURRU\T TRA.t.Sf'ORUER 

o-(o THRE£ POLE 
~ O:SCONNECT SW:TCH 
o>a 
Off 

'"-'~t,,S'<SlEl< 
~ lHRt.E POSITIOf: SElECTOR SWITCH 

C •SSU(O roil OUI.( RtVl!;W a, sex llu'O'.U 0..1.1 JT~ Tti 

2 

~a• 

O'J D[C 0( DOY 

w. " 

OJI.I .If.«. IH 
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8 

F 

E 

D 

C 

B 

A 

8 

!.1.0TOa STA'U[R 
J6-£40-094A 

7 

<80 V 
OO-f.32-00]F 

CiWICN.. l(}A!)S IJ.CC ,--------

Tl T2 T3 , 

________ _J 

,.-,----,--,...~- rcauoa 
BY w:r-:ooR 

P18 208 

202-7.1 

202-2S 

215-08 
701-27 

202-17 

202-28 

6 

501-'3 

202-21 

07-77 

207-19 

,0,-2 

7C l 1-: -CCEL202a er V!NJOR 

7C #14-CC8LS028 
BY" Vi:NOOR 

5 

502-13 

so -16 

JC f1 t;-CCBL201C 
BT \r[t,;0,JR 

oa-EJa-oas1. 
TB507 

4 

SY V[NDOrl 

BY V("QDR 

207.-1 

0 - ' 
70?-? 

INPUT CAAO 

0/L 

Rc:ADY 

STO? 

START 

SYSTEM 

RUNNlNG 

Nt:UTRAL 

RUN COl,U.V,1-:0 

_ __ _ _ __ _ _ __ __ _ __ _ _ __ _ _ __ _ _ ___________________ TR.l..lLER 

)6-PJa-002 
Tc.!OB 

)C /il2 
CO?JBC0~-l6f'J8C02-µJ 

JC 11' 
Br- VE.••oon 

LOCN. CO.'(TffOL STATION 
J6-E72-09•C ,--------------

: STOP xxc-~ 

XYA-05 

XXA-07 

XlU..-03 

XV.-12 

7 

DISCO~N=CT SWITCH 
36-EJS-09~8 

P208-I r-- -- 7P208-I 

P205-2. 

P1CIB-JI 

I 
I 
L 

XXC-01 

SC f I< (2 SP~R£) 
6Y \'EPlCOR 

6 

xxc-01 

XXl\-03 

XXC-O.( 

XXA-05 

l<XA-07 

XXA-11 

XXA.-12 

12c t·1, (1 sr,..nE) 
rot.s6(Y.)5-J.-J6£JD00S-Ct 

OWG NO Tlfl( 
DRAWING TRAC(.\SIUTY usr 

5 

FIELD 

R(f NUMBER l1TLE 
REFCREHC(S 

N£XT US:CO OH 

4 

3 

OROP: ~ 
CHASSIS:42 
SLOT: 2 

DROP:,; 
CHASSIS: 
5'_QT: 

3 

RPP-24544 REV l d 
2 

In mn=-, ~ta ,,,, "c=«d cf ~<1 t:y uPt <4nl,o..:C "',:d'."- tf< ca-;,cor u:u . ..;~ 1'•1.h ~lG 99m U.ol ura: """'I'<"' i.;,..lcd 
ca•na( 0. ~ luiC'L'\<. 1c,r 1,1cn al U-C &.la ,c;ut.<S. cl Of eq,,JNf ~ 1.:.a~c cf ci, c•"i-.,al "",lln:mt"1. Aha. b<:t.r:1111<1 C::cfG lfla,c<f b 
dct~c mo(W ~ IIC\&11\"{~C bt ~~,ulra.:.C "'""'n Cl:11 (1!1r"aalc tl1'<!,l~od DI b:r rnx:r<C'd' .;u,,,:,t lhc Ccr>IOAO•i'! U'i:,,!~iC. l/"t: 
Co,,,1'Cny 1cc1;.:'r,;i c.!dci ~•u, 1.1',a\ .W!C .,,,,.,,:,r:,01 lir:i;,,ni c.::,'l'el cc t,,ld t:ct:l• le, ll'a (tlffl;,,<1tb;:;17. c ...... p:dcft&n Ill' can·ul/lcn al l"' 
C::d.-.. 

EIN: 36-D61-094 
H.P.: 0.5 

r.:c:~:-:~~--:~::::;;,-'----------------j F 

= 1. Od1JR[ >.:.I. flQD MlA:.lfO 1~JTJiaJl.1'(Ctl.-.;; CA5l!S 
IKCQ.'U"llR.IJ[ .1.-.i Cac;.'\l{lil:f C;i:J;l','l)•M:. CO~Ct.N uv.r 5 
!;RCUSO[D IJ EOI){ O.'YS. (O',JM.Nt c;!(IJ1,,>!k:; CO'--Oa=fG,!'5 
AA( 1;01 ~C..'.'t Oli D~..:r,,G (c,a CU.~IY. 

1. V.R:~ 10 n-c Ptc o,ot.ll l/0 c;.1$lS ,s fUl J.1,;. 

HOLD FOR YrNDOR lf~FO 

R(VISIONS 

-E 

D 

C 

b 

.!.:lU:or0S IN GJU Ji4 ?H 

II WR QS JM CJU JT.\ 

.stA IH 
__ 2 
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F 

E 

100 

101 

102 

D 
IOJ 

10< 

105 

IOU 

I07 

108 

C 

10• 

110 

l11 

112 

B 

A 

8 

7- 6 5 

~~I Tit\lL(R flEL0 

)11,. uO/l I lOA 
<SO V LI>-- I ---~-----'f-'X,,---•,_,:1--r8)1 ®'-'J ___ _..r_-~---7 Tl 

00-El2-oolf L2>--""" 11--'X- lJ Pl ,o,, I ' I I T 
CRITICAi. LOAOS I.ICC Ll>----'°' I I ~ ~ l,l "" '<Y : ' ' I T I.I 

lOl 

,(£0 V 

4 

ru2t~• J r--~-------~' ©' l2~J 
,---------------------lr"ll-_r°'v~-'-l-00,-'-.\-::,::----------------------------------~ 

LOCAL CO.'lfROL STr..nou 

~ STAAi I 
1 SlOP .J_o--''i------i'-...--< 
I (FIElD) Y1(lO) I 
.._ ____________ .J 

200-0l 

SIO? 

< - I I 

§1-----ntl-----GtsPmc) 

7 6 

I 
I 

+ I 
I 
I 

0/L 

LOCAL C0.-..1R0L STJ.110~ r-----, 
I R : 

I 
I 
I 
I 

NfUT!W. 

CWG NO IITLE 
DRAWING lRACOBIUTY LIST 

5 

\05. 112 

MOiOii! 
!'<Ut:Nu.JC 
(!J.CC) 

!J.OTOR 
rl.(AOY 
(fl(LO) 

MOTOR 
ii!E:AOY 
(MCC) 

R[r NUUBER Till[ 
R[([RENC[S 

HEXl USEO ON 

4 

3 

HAND/OFF /SYSTEM 

cmHACT 

I 

2 

l 

' 

IW<D Off 

X 0 

0 0 

X 0 

0 0 

X = CLOS:EO 

0 =. QP(N 

SYSTEM 

0 

X 

0 

X 

3 

~~ 

RCVISIONS 

2 
'a\ n,cl.:'r,q l'l'(..UI.I •~r \n;l!.1...:1to1 ol ddG ti, c~, .~ .. « ..-c,;l:11.,, 11,c ~,. rcic:mi~ 1-.ct, dda cv~ llod IJl(C ~ :.;f!WC'd 
ce,,~ll't 1:1, ... ~4 fn~•121!e ec., ........ cJ lhc d~<> ....c.s:a, of ,:,, ~ lhc r.Gf'C c( old' oi'-Q~ Ui'ccrNd • .u,,.._ !,,aa,,.na ~IG ~d O'\ 
•~ ,-...t,, er u::u.Nlcd try d.-dt....:C ,..c:tit tt11 .s..1,.CO.<.<o vn6olu1,d o1 oc mcd:r..d -11\oul 1t,o ,ca,,..,.,.:i.,,,•, "--lo,1,,;~ tu 
Corr'"'°'"" cc.cPf',.,; (11:11 Cf/CO U'u;: ur.:c ~-'"'(11 t,;,,,;:..-dl "'"'"' be t..;J Cc:b ,~ lM coir.~\,Mlr. carr-f'.cla-.as .,.. ~C'l~U ,:,I U,.., 
d..Cc. 

LEGEND 

0 LlOfOR 

M ---'\r- COHT,'.CTOR R(L\Y 

.!!\!- STAAl[R COIITACI 

© GREEN m:0ICArn:c LICHT 

® ~W INDICATING LIGHT 

START ;-1--,; 11.0M~TA.Cl:Y PUSH SIJll0~J S\'IITCti 

STOP 
a...LD V.OJ..l(NTA..'iY PUSH BUTTON SWITOf 

_/"';"'_ 

_rt°"_ lHi?(E POlf CIRCUIT 9R(AK[n 
_r-._ 
~ SURC£ SUPPRESSO!< 

EIN: 36-D57-095 
H.P.: 0.5 

f.lA.: 1.1 

RPM: ????1 

(g} <BOV TRAILER J.9 •• PIB203 

0 1 av J&;J.;_[R J.0.. TB50J 

{S) 16V RE!..0 J.B., [0503 

(8) F\UD J.B., m2og 

0 I[Rl.lNAL BLOCK It<: STARTER 

0 1/0 PA.'l(l IKPUI Te20J, OUTPUT m215 

•PLC OUTPUT 

OPLc 1t-:PUT 

~ ANA!.OC 1/0 P,\NEL TEitMT~.U. 

iXJ- MOTOR OVERlO,;O RELAY 

0/L 
~ I- ~OTOR OV(RlOAO co,,,crs 

t CUR~Et•T TRMlSf"ORMER 

f THRE:~ POLE 
o--f'o 0ISC0XNECT SVilTOt ...... 

1-'J.:";O arr SlSTEM 

~ rnRE( POSITION SC:LECiOR SW11Ctt 

C JSSlJ{O rDR Ctlll.l ~ & SOX RU'CRt 

-.C:.lo,r.,c:.,o 

F-25579-00-E-0108 
145579-FINAL DBVS DESIGN 
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ou;~ gl R;.,u P,01ec:tq\ 

BULK VITRIFICATION 
OFF-GAS CAUSTIC MIXER 

SCHEMATIC DIAGRAM 
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F 

E 

D 

C 

8 

A 

8 

7 

.C80 V 
oo-ni-ooJr 

cRmQ:t.. tOAOS J!CC ,--- ----

)IJ)TQR STA'UERI 
JD-E-40-095.A: 

I 
Tl f2 1'3 , 

________ _J 

,.-,--,--,._~_ PCEL239 
OY VEflDCR 

6 

S0J-D1 

20}-09 

215-10 
203-11 

203-\1 

203-03 
203-01 

203-12 70J-1 

36-?J0-0:)2 
ra209 

J.C .i12 
0Cf'JS00~-Jl:PE007-U4 

JC .i 12 
ev v£r;caR 

LOCAL CCt:.TRCL STAflCN 
.l.ii-E72-0'35C ,--------------

STO? 50.l-Ol 

OISCOl'\NECl S\",lTCH 
.J6-EJ5-03SO 

P2C9-1r----7P203-I 

P~09-2 

P709-]I 

20}-os I 1----~=""------'1 
-~2,,0e,l__,--0,,7 ____ __,, I 

-0.1 

I 1---------==-e_ _ _____,, I 
: R 203-11 : L ______________ :=J 9C: j1 C (2 SPmS.) 

8f V-L.t.Ctll 

7 6 

JC 512 
8'( Vi:NOCR 

7C Ul< 
61" vo.::ioR 

SOl-01 

20}-0.J 

50J-0(. 

20J-0S 

20.J-07 

:ZOJ-1 l 

20J-12 

50.l-0( 

203-12 

5 

JC i 1< 
Bf VEt:OOR 

oo-EJ9-00SII. 
rnsoJ 

SCJ-01 

203-0.l 

OJ-

?OJ-OS 

70~-07 

4 

Bf V£N')OR 

IN?UT 'CARO 

0/L 
READ< 

STOP 

START 

S'l'STEM 

RUr.'.Nll\!G 
Sl" VENCOR N(UTW..L 

Rl...11\1 CCII.U.WO 

____________________ TRAILER 

?2C 114 (< SPMC) 
CC£J9~-J6i:JOOOS-CZ 

OWG NO Tl{L( 

ORAWINC TRAC£ABILIIY LIST 

5 

FIELD 

R(f NUMBER Till£ 

RCFEREl<CES 
~EXT USED ON 

4 

3 

DROP:. 
CHASSIS: 
SLOT: 

OROP: 
CHASSIS: 
SLOT: 

3 

~ 

2 
r,, mol:r;, n,;..at,. kt trc.,,1.,.:1M c,I O:IQ tr;' cry c:b::ln,-"( m•d<i;r. Oic Cor..OC"f t~c...-., =-di Cldc "'9'CC"I lhd. .U.,(C ,_..,aii:aa a;,..;icd 
CCl....al t..: Jui.t IE~I lo, ""'"'" ... u,.. O<lta c-1"..S:da Cl or b,:yor,d tM. Lal,.. of o,s/ «~...c, oVNll'a>L Ahl:. v.,(:..c,c d:!o :al:.,,od t. 
idoc;'.ro,,.':C n\toSD or lf~,n,l.cd bf ,..,nor;c m,c~a• CCI\ d~•,;g,ots Ul\~,:,ct«f a t:,c mo,ff,cd .. ".J,c,.1 th1 COAt.Au.t"1 lr,nl~. U.c 
~ ,ccc;.:.,ij d:lo "'i'"'' tll:l .U,(C M-<o(ail ~cd c,:,,.,01 be i-Jc! r~t!c r:r It"' co19,p,ol.;')Zltr. c.c"';,ld..,cu u <~t,.""' er ll'te 
t'ct::. 

EIN: 36-05 7-095 
H.P.: 0.5 

f.LA.: 1.1 

RPIJ: "?'?'? 

'· (t.SU~ I.I..!. r.ll!I 1Ni'T1tlr.l 1'-1[:!C0.'1~::a!Jo'.C ~ 
N:0.'17CRA1( ». [O'J,s>l-tfJ,T ~cu~ CG:\"G'JCfOll P.P.T ,S 
~QUJJKtl ,1,f 001" C,,OS. (o1,1:;,uu.1 Cl!OUN!X,_"C Ol-.ZUCIO.lS 
AR[ HCr ~ [l'1 oa.,..,~::;: ro11 cu.R!IY. 

2, -,:tl,iC IO I~( lr'I.C 1!101,t!_ 1/C C.OoS. •S J\6- AA:;. 

C ~sum FCR oau RCV!.'l( !: 90% R!PORI J~ Uclt O) IN DJU ,-.,, 
11 V.AA oS JM ni• JI• 
09 OLC IJ.I. a:,, °'" ... .... ., Ol\"d 
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F 

E 

100 

101 

102 

IOJ 

D 

105 

106 

107 

IOB 

C 
109 

110 

Ill 

111 

B 

A 

8 7 

sru 
.1Af 

6 5 

JRM.(R fltlC 

Jf;Z M 0/L Tl ,-:1_0~_
7 

<60 v LI>-- I '------,.---~'f---'X.,----'«-----'(8111-1---1.---<@~• ----i''---<~TI 
00-~J2-00Jf L2>--r,--- ff---'X., IJ [81' @' I 1 ' I 

CRIIOW LO:JlS wee L3>--,-'--,. fU2tJ"' f---'X, fl ~l ©' : : ' ; I IJ 

Lr-~J 
IOJ 

<BO V 

llJI --.lOOVA 

120V 

O/L l6XC05l_O\,. 
-------J~ N(2:0-4.8 

.l6XC051_SJRT 
N42:CH..1I 

20(-\9 

< i:-11 

8 

0/L 

.lfiXCOS I _STOP 
t-:{2;0{.10 

LOCAl COXTROL S TATIOS 

r-------------. 
: STOP ~ 0-.,__ ___ ...{"::'.-( 

.lfiXCOS I _RU~: 
H:2:04.1.l 

Ejf------HII----G(sPARC) 

7 6 

0/L 

I 

=l=, 

owe NO Till£ 
ORAWINC lRA.CCABILITY UST 

5 

4 

10s. 112 

MOTOR 
RUNNING 
(IACC) 

MOTOR 
READY 
(fl[LO) 

MOTOR 
READY 
{MCC) 

Rtr NUUB[R nnE 
RrrrnrncEs 

I HEXT USED OH 

4 

3 

HANO/OFF /SYSTEM 

CONT/.,CT 

l 

2 

J 

• 

HAND Off 

• 0 

0 0 

X 0 

0 0 

X = CLOSED 

0 = O?EN 

SYSTCM 

0 

X 

0 

X 

3 
REVISIONS 

RPP-24544 REV ld 
2 

Ill m,~r-9 ~uCC".:O ltt \tu,o.,.,:11,ol cf i!ct.a t-f Oflf Q:t,....:C 111CC.o. ll'c Co,n,~a,1 tC'Cc:;,,i.•.,_ HC."I 6cla CIQ"IO U\~1 JJl(C M'>0'\::1s ~lc.d 
tou•ol be l'~d ,.,pe,.1~• fOI' <1Un ol O,.,; C:-olo ....,\c".<fc of Of br,o-4 U'>C uo,- ol o,,t o,,~!•61 oO•«-•l'L Ano. --- 4:ilo d<rd lA 
.:.,ClfCS:c ..,..t:a or ltce.1-"lkd t., ,k<U~ ..,,oa• q,_ ~(o...,,cll ...,...s,t,;dcd ,;t be ...o.(.t:<4 ,.,111.,..1 u,, t<•••~l.7>l°I t,,,i.\ord9"• 1M. 
~-, uc'7"'r'IJ do:o "9'Cn Uot Ul"..C Art-;e:riCO'I Un~n ,,_,..1 l>c tac(C: fo>b!o' lat l"< , ..... ;,c:t.~-lr. c.-1'".tcro:cr .,, utndnu.1 al be 

EIN: 36-061 -051 
11.P.: 0.5 

,,rc:·'=-.,__...:'...:'=-·•~-------------1 F 
RPIJ.: ??~?? 

LEGEND 

0 MOTOR 

1-1 

--'\r- CONlACfOR R::LAY 

!!j f-- STARf(R CON [AC [ 

© GR[Ef\ INDICATING UGHT 

® R(O tt,;!l!CATIHG UGH.T 

STAAT 
___l.._ t.lOLtENT/IRY PUSH BUTTON SWITCH 
0 0 

STOP 
Q_J_s, 11.m1.(r,:TA.QY PUSI-I BOTTOM SWITCH 

,,-.--._ 

~ fHRC( POL[ QRCU\T OREAXER 

-~ 
°'2 SURC( SUPPRESSOR 

{8J ~BOV TRAILER J.B., PTB2 I 2 

0 \201/ TR.NL[R J.O., fOSCH 

~ l20V fl(LO J.B., T850i 

Q9 ncLD J.e .. ra212 
0 TffiMIHAL BLOCK IN SiARTER 

0 1/0 PANEL IHPUT JB204, Ol1TPUT J021S 

OPLc ourPur 
(),PLC IU~ilT 

6. A."u.t.OC 1/0 PANEL T£RfJJN"1. 

.rx., 11.0TOR OV(RLOAO R[LAY 

O/L -;t- MOTOR OVi:fiL().l.O CONTACTS 

E CllRR(NT rRANSrDRM[R 

o,,--<o r.-m£E POL[ 
o{o DISCONNECT S\·,1T0t 
o--"o 

Off 
llf~~~~,,.S':'STCI.! 
~ TU!l~"E POStnOH S[t£CTOR SWITC.'-1 

C (SSIJ!:D fO'l. OUU: R0.1t'II & !iOX RCPQl{J !0"4ro5 UV OJU JT,1. TH 

11 W..'i os ,µ.,. ruu JtA. nc 
og DCC °' OCff DJu: 4J.. 1H 
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8 7 

E 

D 

C 

B 

A 

8 7 

"SO V 
00-f.52-C0Jr 

GUTICA!.. LOADS 11cc 

6 

,-------- 50'1-ll 

0.(.-'21 

MOTOR Sr.ARTER : 
36-E~O-OStA I 

20(-25 

21S-16 
20.:-21 

204-27 
20.:i-19 

20<-17 

20-i.-28 0(-

Tl T2 T.l , 

________ _J 

36-PJ:l-002 
t92t2 

JC .fi2 
0:IPJ!JO'.l~B-l6?J30:l:!-J.U 

JC i 12 
61' V(t-ODR 

LOCAL COll.'!ROL STATION 
J6-En-osic 

DISC01mfcT SWITCH 
.l6-OS-CS!B r----7 

. 
I 
I 
L 

501-IJ 20<-19 

i-·--·· . --------7 
STOP so,-16 

20'1- 1 

20-.-2.J 

6 

2C JI(. (:Z SPA..~) 
et VWDDR 

7C !I' 
CCBL20<8 

BY VE.NOOR 

JC Kl' 

5 

20.t.-19 

0(- 3 

JC fl 1.(. 
CC8l20lC 
R'I' VfltOOR 

CCOL5o<O 00-[JB-OOSA 
81' V"~C!::=l t8504 

50(-IJ so,-u 
o~-19 

SQ',-16 

20'i-2B 

4 

BY V(NOOR 

20.(.-19 

O<- I 

____________________ TRAll£R 

JC §12 
er V(t,OoR 

S04-1.l 

20<-19 

50<-16 

20<-21 

20.;-27 

20(-28 

11C !I~ {~ SPh!t[) 
C!l£JD005,\-lEEJ0C0S-Cl 

DWG NO Till( 
R(f NlJM8£R TllLE 

R(f[RCHCES 
OR.c.wrnc TRACEABILITY UST NEXT usto ON 

5 t 4 

flHD 

INPUT CARO 

0/L 
liEADY 

SlOP 

3 

SYS1£M 

NEUTRAL 

RUN COP..W.ANO 

3 

2 
1 .. m~•c-..... m:;,1c:o:.., fg,r ,,.,,,. .... .1,CJ d .!cf• trJ on, ~ .... .,,w; mra.a.. ,t,c c--p,:.,,, -=~ -~ d:1, C'iJl<rUI u.ct .U.'(C ""~- ~1'4 
(ct11'10lb1 to.ddu1po,,.,.\lc 10l'<JU1'11 of U.1 eDICl<>..C..;.!• cf cr~rdl.">c IOll)C"lll GUI '°""i:,.,,l&,lfr.(11\4,.\. "''"• :l,lo:,.,,.cc'(l= 1toru1;,, 
d<OOft;,,: ,...&<, DI 1,..,.,,...-:_t<d bt dcc".1Mc INCIL.I C.::,, d1l.-rk<clo ut1d.t,,d~ er be ,.,od'.l"...d •,t,,,:<it N CCl\:lo.!ta~\"1 lr<"•'l:;;6i1"• I~• 
~ .,c.o,..;~i dda <:y•u u, ... --t IJ.l(C l(noCC.1 ~c,d col'O>( 1>c Id~ Cella 1:.1 I"~ c_,;,ct'l,T~r • .,.,..,;,ldcr.u-1 er C:Ct'l'cd••u ol Ult 

EIN: 36-D61-051 
H.F.: O.S 

RPP-24544 REV ld 

ic'c;·Lc.kcc·..:;1.:c• ____________ ---l F 

DROP: 'o 
CHASSlS;-:2 
SLOT: ' 

DROP:.(. 
CHA.SSIS:4.3 
SLOT: 6 

R(VISIONS 

RPM:??? 

~ 
L (11SURC ~L Ot\.U l.'<S1'-!1.fO lKT(tiCLr.:h[~t Wlil 
I-ICO~POR,U,: A.',/ Cettf'uC1'f 0::0~l)IC CO/Ql."Cl'OR I}U,f IS 
O:~"'!,,•QO I.I &llt! OOS. Co.JIJ'W::"f c;tO:.rtOtG c,:)'{:'(.,CfORS 
,-;i;;:1:0I~(),l,N(l:tDlf.Vi-.,,:;(CR:C!AO::ITY. 
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8 

F 

E 

SGLc:T 
Jl1QY 
,oo.r 

7 6 

IRA!L(R nElD 

5 

OtScO~JN(CI 
S\\lTCH 

4 

HD.fER 
CONTROU.ER 

/I"'\ II 
460 V l1 )------'-,,!..._-'------------<r---------c>-----------------':-------0<)!---------P----o----O--t-o--j 

OO-LI2-00JF L2 >----,!. i '\. T2 
C:11f!Cl.l. lCA.0S MCC ...J..... I 

Ll )------'.: '----------'-----;-------<T:l>-----~..J;-l-ic--.J0'-0'--/5_A _____ ,--_-O<J.!---------t>--,o~--❖---r-O-l 

i ,11 

BREAAER CLOSffi 
J6CY50~LOIS 
N42:0'i.l• 

120VAC 

lfU 

120V 

cor-:rnot FOWER 
(!21JVAC) 

'-------,-~(\) 

'-------+---<>(2) 

sere 

CURR[NT INPUI 

Ill 
PCt-S 

OC OUiPUT 
(<-20mA) 

- . 

SCHEMATIC 

3 

SEE NOi( 1 

l 10 TilAIL(R 
PLC CIJllNET 

2 
1"' ft>Ql.:"9 m:,--=r'_. (u \r.l'<:l.,._"Uc( c:<1 ~clo bf r.t"f •~t".t,.,,:.C ..-!c,0 1,1,c Contf4~f ro::c~ 1..C" do-1<1 "ifCC'I 1"'-l IJl(C .,,,.,.,-t:,n l.'.ff;ld 
~l tic t,o!d u,;,cl/1,J~•, ror on-cn 0 1 t.-.e 4clo c.,i,;~, c:f c., t,,q.,rJ U.1 s-ape cl cnr or'ij:•,;I 111•d...cnt. #h.a. :we,...., 4cla 1l:om:I' tn 
1!,;dl(Oll:C: ..,,,r.c: or 1rc1r......:111d br ,~<1,C,.:c ~'• ~• l!ctct>C<oi. "n::drdc(I c.r ~ ~r.,e11 11\"UIW'I .,.., «111..i:lcr.f, ~I~. U-.. 
~tt ,,u;..:..'i t°"" c~p:-1 to.ct IJ,J{C ~,..en \.n,.t(d c,or,,.,:l tic r.d~ r:..t:tc le, ll'lc Cc.ffl;,alblilr. =~ctu"c:it er C><ffC'J'ICn oC t/'.,: 

EIN: 36-N84-042 
kW; 175 

LEGEND 
E cuRR£t;r rRANSfORJJCR 

o-1"'o fl-!R[( POLE 
o-fo rnscmm[Cf SWUCH .,..-. 

_r;'-
- /;"-_ THR(( POL[ CIRCUIT BRE,\KrR 

___/---_ 

• rrn11JNAL (LOCK IN STAAfER 

.Q9 FIELO J.8_ ll32<2 

0 1/0 PAN(L INPUT f820'il 

0 P!..C INPUT 

6. /,WILOC 1/0 PAN£\. T(RU1~:. raxxx 

NOT( 1: AErER fO '.'£NOOR DRAWINGS fCR HEATER cmffROLL(R OEi.c.!LS 

RPP-24544 REV ld 

F 

E 

oi------------------------------------------,-----------------------------1 D 

C 

B 

A 

8 

-460 V 
OO-EJ2-00Jf 

CRJTiCtl t()Af)S L~CC ,-----------

B:«tN<ER 
J6-00-042A 

n n rJ 

L __ ________ _J 

7 

JC I 500 1.1.ClA 
J6E300<;2A-J6PJ8002-F 

2C g1-: 
CCOL20'>E 

BY V(Ni)OR 

I PR 516 
BY V£NOOR 

J6-PJ~-no2 
18-2<2 

6 

1/0 PIJ.."El 

f020• 

mxxx 

JC I 500 l!'O,I 
BY VENDOR 

l70VAC 

OlSCOt~NECT 
SWITCH 

36-£35-0<W 

owe HO tnt£ 
ORAWIHC TR.ACCABIUlY UST 

5 f 

)i( 

INPUT CARO DROP:.; 

22 8Ru\KER CLOS(D ~~ftt<.? 

SIT NOi( I 

ORCP: 

fil'sr:5"' 

iRAJL£R 

fl(LO 

JC 6 500 l!CU 
SY v{NIXJR 

RCF NUMBER TITLE 
RtfCR[NCES 

NEXT USED ON 

4 

1NPUT C'-~O 

88 OROP: 

BRE.Al<ER CLOS(O CHASSIS: 
X SLOr: 

H[Al(R 
Et£1.COO 

3 
A[YISIOHS 

C tS~U(D root ctf21! Ri.V.:)i & ~: R~ill lO &Lcr OS 

• ISSU(Q rc<l NIU'Jt-\!.. /Pi'FiCIIJ,.L 11 um o~ 

' ISSU(O fQ;l RC\'ltw og O(t: 01 

Rtt. Rc,.,is:;)HOtsCJt;<"~ °'" --<•-~ 
F-145579-00-E-0179 

"" ,.,_ 
OCH 

e, 

DJu 

""' 
IJJU 

c,.,.•, 

C 

JI• 1H 

JI• 111 

....,_..,. 
"'" ,: 
C 
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F 

E 

D 

C 

B 
c, 

A 

8 7 

N 

0 

' n 

' 0 
§? 

f 

I QI 

22 

J.6-N8l-OJ4 
OuEtlCH£R 

J6-N8l-O~ 

' 36-VB- t t5Ct 

®X+J 

6 

~ 
~ 

I 

rr 
101 

12-VOG-J6-0328 

m-002 

2-PSS-36-0311 

1-EUiH-36-0337 

., 

~ f g ~ 
I ~ 

PIJ. P>Ji 
117 Tt7 

5 
36-061-0Sl 

SCRU98ER T.IJiK 
PU"P 

NO 

$6-V-052 

NO 

36-0H-0S2 
SCRU88~ 

rmi< 

36-DH-052 

~ 
q;> 

4 
35-0}()-Q,&5 

HW f:(OWICER 

I 
36-"8-1 l6C1 

M~J 

J6-H7J-0l:'.i 
O'l'IWJIC 

SCRUBB:'.R 

12-VOG-JS-0329 

TE 
110 

I ro 

~ 
I 

TE I ::i 
Ill 

~ 3 

t 
.!, 

~ 

0 

:k 
I 
~ 

1 

3 
J6-N2.f.-036 

"'"' OJUINAfOR Ho. 1 

36-f-124-005 

~ 2 

<G!,8 

~ 

I B ® 
~ %) 

pH~ ® 
~ 

Pf( 

~ 120 

I 
0 
z 

1 L-1,--l-6..:-=06=1=--0-5_1__:_:..: _________________________________________________ _j 

~1 
36-V-134 

I 
CHILLED WA.T[R 

) 36-A-0106 >--Jh---- 3-WC-36-0309 

C?-102 L - - - - f.L - - - - ,s-osa--002 
~ Ql-104 

~ g 

* 

I. 1:ll{RLQCK INFORW,.TIQJ.r TQ BE UPQ.l.TED 

2. Df:T>JlS FOR TH( WET SCRU8Bfll Sl<IO ,SSOJELY TO BE PRO\IOED Ill' 
VE!IOOR FOR SPEQFlCATION HS579-0-sP-oJ7. 

l. INSIRU"DII' ANO EOU1PUOO wm.s TO SE f!t\\SED /.S PA'!T or 
'l0DOR OESIGN P/1:l<U]E Re-rel<. 

7 .6 

36-056-001 
WET SCRUBlfJI SKID 

ASS~Y 

OWG HO TITLE: 
OR.A.Wl~G TRACEABIUrY UST 

5 

REF frul..lBCR 

HCXT USED OH 

nnE 
REfERENCES 

4 
Rf,;VJSIOHS 

3 

RPP-24544 REV ld 

2 

F 

16-VOG-35-o:Bo SCRUBBER COSOENSER 
36-A-0102 £6 

E 

.l-WC-lG-0310 
CHJU!D WA.TER R£TllRN 

36-A-0102 (8 

~ 
~ 
I 

~ D 

1 l/2-~NH-36-02,61 
CONOWSffi/EUMltlATOR 

36-A-0!02 OS 

1-VOG-36-0235 SCRUBBER TANK 
J.6-A-o 102 ca 

va<r 

C 

I 1/2-RNH-36-0264 W.!<E-UP SOLlffiON 
JG-A-0102 ca 

10--:u~ "" .'\. H/A K/A 
26 WJ' OS M B>I ""' rs 
,z""' OS M "" ""' "' 1t W,R 05 "' "" n,s 

""""'""""""'" ""' ., <»'4 

f:145579-36-A-0100 
ame<!# _......,,.145579-FINAL DBVS DESIGN 
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F 

E 

D 

C 

B 

A 

8 7 
36--010-0tO 

SCRUBBER 
CONOENSER 

6 
J6-H24-041 

""' EUW{A.fOR lfo. 2 

36-118{-042 
HEPA FlLTER 

HV.Im 

5 
l6-(02-0-4ZC 
HEPA flLTrR 

>0.l[ft COH!RoU£R 

~6-Hl1-128 .l6-N 11-126 
Yt'CT SCRUBBffi WET SCRUBBER 

>Jc mm UNrT HfATEA 

4 
J6-ND2-l27 

W'ET SCRUBBER SKIO 
BRfATH(R HEPA flLTER 

~ INSTllUU~,;;;;,------------- ---- -- ------------ ------ ------ ---------- - --- ---- - ---i 
) J6-A-JOI ) @ I 

fl 37-A-0101 
2-VOG-J7-0J6J 

MY'£R OFF-G.\S 
01 JJ-A-0101 

6-I/OG-33-0155 

6-M-J6-02J7 

I 
NO 

,---J-,-_1...y_.!-0-,-,----------------------------------------------jlCP-107 

l 1/2-RNH-36-0JIS 

2-RNH-36-0264 

<CAE~ 
XC 
OH 

J6-£02-042C 

J6-N84---0n 

Jfi-N'l 1-128 J6-Nl 1-126 

1[ 
.1()8 

36-057-095 

16-VOG-36-0253 

36-D74-010 
OFF-Q.S CAUSTIC 

STORAGE TA11K 

I 
I 

BREAMR lr-?flLTER 
1
I fOR PORTAELE 

EXHAl..lS'TER 
CP-l U J6-t402-t 27 

1
CP-l08 

J6-061-1 llA 
Noeti 1sx sownon 

fANK PUMP 

I. lfflERL.OCK INFORLfATION 10 BE UPOATtO 
J6-W-J29C 

36-058-002 
WCT SCRUBBER SKIO 

ASSElJeLY 

J6-•51--094 
OIT-CAS 

CNJSTlC PtJUP 

36-05)--095 
Cfl'-C,S 

CJ.1.JSTIC UlXCR 

2. OE!PILS FOR lHE WET ScruJB8ER Sl<ID ASSOJBLY TO BE PR0"10ED BY 
VENDOR FOR S?f.ClflCAnoo 1455)9-0-SP-OJ7. 

J. INSlRUIIEI/T A.SO (OUIPUEl!l l.OJJELS re BE RE:\ISED ;s PA.'IT OF 
IIO<OOR DESIGN PAQ(AGE RE'l1EW. 

8 7 

36-N02-09J 
HEPA filll 

TEI.IPOUHG NR AL.Im 

6 

REF h1JJlBER 11Il£ 
OWG NO TITl.E REfE'.R£HCES 

ORAW1NG TRACU81UTY UST HEX! USED ON 

5 4 

3 

J6-057-117 
NaOH 15;:I; 

SOLUTION U'IXER 

3 

RPP-24544 REV ld 

2 
1., ..,~ nq,,ou rcr '"'-,..11.,,_. cf~,•~ bJ d'J ,t.ctr<n< ......r..i. U- Ca..par,J n,c;.......g a.,,:!,. ck<a .,,n,,c,, u... l,ll[C ~ UMcd 
c,;--,( t,,, ,.._, ~~1.o f::,r u-cr,, d. tho 44a oA.:d1 a( d ~ e,,o """'~ of. oJ' o1,,:.-d ~ed.. N:>4, t,c,,;o..oc 4,;k, .t-.S fl, 

dodro,,w:, n,,c,6<1 d' ir,.,wn:~ ~ ~-, ,._,,...,, ~ 6<'[~ ...-dot<d~ al boo ,r,o,Y."...,,1 -,'1-,c,,,\ lN CORl..,g.-;t,"1 ~.J~ t:'-.. 
c:.:,,,.,P""7 •~ dcl\;J O."""' U-.ci, JJ.ICC """<of'°" L~ c,;n-.d. bo-......, """""for~ C::m~'r. <D-1'i;f~nca ::,r CO"'I'~ cl\.,._ ., ... 

J-WC-.36-0Jl4 Ct-llu.£0 WATER RETUli.N 
JG-A-0106 C8 

16-VCXi-J6-025J 
HEPA flUtR SKID 

JS-J..-0107 08 

2-wr-00-0023 
00-V-OJ.l flLTERED WATER 

OO-A-0101 CJ 
flO 

I Z-AC-JG-0350 
COJJPRESS£0 /JR 

00-A-OIOJ fl 

fU.ITRED WAWl 
J6-A-01°" rt 

~i1 
2 g l L-00 

\ I~ 

: 36-E:02-11JC 

NaOH 
ISX 

36-057-117 I 

s 
J, 

J6-07.C-1 IJ r'1 

l 
< 

NC 

fP 

""-··"" 
IS..">U[D Fell f8",51;31( & ~Ct% R£POR'f 

ISSUmFOO.RruSQk&~R£PCAT 

1/Z-RNtt-36-0221 

10-24-G5 Oil .,,_ N/A H/A 

26"1lAr05 M 8U ""' FS 

'"''"'' M .. ,.,. TH 

"" "' 

F 

E 

D 

C 

b 

IS:slJtD ro;z DQ1.I 1-tlL ~J.t & sex E0"CRT 11 WR OS M .... 
""· == .... ., 04•4 - -" 

J6-0N-t1J 
NaOH ISX 

soumON TANK 

REVISIONS 

--~ F-145579-36-A-0102 
ame& -~ 

145579-FINAL DBVS DESIGN 
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F 

E 

D 

C 

B 

A 

I 

@ ·--·-•·-···-······-·--'"'~-:.;_;_~..;;-.·-----·----
' ----------------="':::·-:!'.··---------------1-"""-""'_""_· _, ~:____ -------.!6':,_:·-o"'·--------------,--; ,.. ,-, 

-- -- -- ----- -----1- -- ----- -- -+-- ----- -- --1- -- -- .. - -- -·_c_.tr;~~~-

_: __ L_ ____ · _______ -1.. ___________ -+' ---"-._-------L _ _,__,,_~_c __ -----------t-' 

,_ _____________ !l_~·-~o_· -----------! 
Cit.),n,,WJt.)W.&.SU,(.( 

I 

r ~;::-
. . l . ·-:-r 

CCHttRJ..r jl£: •/";c.-.:,o:,~" ·1 
-- -·- -- -_)j_ "'"" -- . --'-

Off-GAS TREATMENT EQUIPMENT 
FOUNDATION /f13 - PLAN 

1/a· .. 1·-11· 

ct:::(~! 
~[R~~f'CC.."f 
mot 

CQ!,,1ftr.::fi.'.lll .10:.-il'S 
lo 10· 

@~T~~ 
,-. I 
l I . I 0 

t 
I 

I 
_o ---L-----------,---+'---------' 

®,. 
SECONDARY WASTE PUMP SKID 

FOUNDATION /fB - PLAN 

8 

OFF -GAS STACK 
FOUNDA TIOH # 10 - PLAN 

1/1·-1·-o· 

LIQUID AMMONIA STORAGE TANK 
FOUNDATION #12 - PLAN 

7 6 

OWG KO Tl!l! 

NOTES, 

COMPRESSED AIR SKID 
FOUNOA TION #9 - PLAN 

1/,"c.1·-o· 

FOR CE:-:EJt:.L NOTES, 0£:ilCN. CRIT(:1:V, Lt.l.T£R~ SP£CrP.C:..ttON5. /.,',.Q fOUNDJ.T:0.',1 tCO.T!O.\:S 
ff(f(R: TO ORi,\1,-r.-..'G H-1'i-10~7B9 -BUOC \'ITRlflC!.Tl!))J -CM!,- S!T( !UP;iQ\'LltfNT~ 

R(F HUJ.4B(Fl tm.c 
RCf£RCNC(S 

DRAWING lRA.C(ASIUiY US? NCXT USEO ON H.-1<.-100789 

5 t 4 3 
R(VISIONS 

,-IT 

CONTRACTION JOINT 

SECTION 
1·:.r-a· 

0• 

LOCATION PLAN 

.,.n-G\.""'i'f~frultarum~::ir 
<!'cht.,,:,r,rclc:Ctrc,,.c.-.c&c..t,,f 
r.:,.-.fO"t •..C~ 3~ «to c-;;~• ,~,<:\ 
wee .....,,:un lh:I~ ,,.~-- t,,, "•14 
,u~~~ .. tu 1o11n ol u-.. C:01.:o ::i"'-'<• 
alC<'C.-,v,fll\cU.O)cci-""i"..:I 

~:::,::.:"'-n,'::,,· ::r-:~~~1\;t 1:•cd ;,. 
!1::!::~ •• t.:.>~: ==~:t;:,::,,, 1,, 
ccn:,."Ja~,·, u.,.:,GQ,. U< c..:r.."""""=' 
,c:c:...'. C:•la c;tn:I 11,:~~(C 
,..-.u:c.:,,._....·,~,:e,'\,'\O(~hd.:11:C,·,. 
,.,. iroun-p;~,-~c..-,.,.:c:L•c:;•~ 
COl'fc-(t."\~ ... a• If• ~:o, 

TiilS ORA\\'l~C fORllERlY ISSU(O J.S AV.EC CR,\WINC f-1~J5't.!-OO-C-OOI I. 

amec1 "'145.579-FINAL DBVS DESIGN 
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F 

E 

D 

C 

B 

A 

8 

SCRUBBER SKID 
TRMISFORIAER 

46D- I 20/2<WAC 
36-XXX-XXX 

SCRUBBER SKID 
DISTRIBUTION 

PANEL 
J6-XXX-XXX 

8 

7 

FROM 480VAC MOTOR CONTROL CENTER 
(BY OTHERS) 

"' 
SCRUBBER TANK 

PUUP A 
36-061-051 

SPARE 

ONE-LINE DIAGRAM 

7 

JP 

M 

OFF-GAS 
CAUSTIC PUMP 
J6-06l-D9< 

6 

M 

OFF-GAS 
CAUSTIC 

MIXER 
J6-D57-095 

6 

JP 

SCR 
CONTROLLER 

Off-GAS 
PREHEATER 

36-010-001 

~ 1:-.llERNA.l TO 
\ SKID 

5 

SKID 
GROUND 

LUG 

4 

BY OTHERS 

<BOV 

G ~r::.AL 
BOX 

DISCONNECT 
SWJTOi 

OISCONNECT 
SWITCH 

SCRUBBER TANK 
PUUP A 

.16-061-051 

SCRUBBER SKID 
TRANSFORMER 

~~-✓"-~ 480-120/240VAC 
~--,,t-t,.-~ 36-XXX-XXX 

N G 

SCRUBBER SKID 
DISTRIBUTION PA.~El 
36-XXX-XXX 

SPARE 

3 

DISCONNECT 
SWITCH 

OFF-CAS 
CAUSTIC PUMP 
36-061-094 

GROUNDING DIAGRAM 

E TECN EE-009 

REF NUIJBER TITLE 
owe No TITLE REFERENCES 

DRAWING TRACEABIUJY UST NEXT USED ON £ND ITEM REVISIONS 

5 t 4 3 

DISCONNECT 
SWITCH 

z 

OFF-GAS 
CAUSTIC 
MIXER 

J6-D57-095 

2 

DISCONNECT 
SWITCH 

,RPP-24544 

LEXTERNAI. TO 
SKID 

~ INTERNAL -TO 
\ SKID 

OFf-CAS 
PREHEATER 

36-010-001 

DISCDNNECT 
SWITCH 

(AND CONTROLLER) 

D M J M Technology 
145579-FINAL DBVS DESIGN 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

SCOPE (AA-1100)- Purpose; Applicability; Definitions and Terms 

Referenced Documents 
:,~fatM*3QfJPt{%s\1 

AA-4100 COPE (AA-4100) - Environmental Qualification 
To DESIGN (AA-4200)- Loads Criteria; Stress Criteria, Deflection Criteria; 

AA-4243 Other Criteria 

Design in accordance with the specification; these requirements are 
a licable to e ui ment housin s and ductwork. 

AA-4300 DESIGN OF EQUIPMENT SYSTEMS AND THEIR SUPPORTING 
To ELEMENTS (AA-4300) ~ General Requirements; Design Verification of Plate 

AA-4342 and Shell-Type Components and Their supporting Elements; Design 
erification of Linear-Type Systems by Analysis, Functionability 

AA-4350 
To 

AA-4358 

Re uirements 
Design in accordance with the specification; these requirements are 
applicable to equipment housings and ductwork. 

DESIGN OF EQUIPMENT SYSTEMS AND THEIR SUPPORTING 
ELEMENTS (AA-4300) - Design Verification by Testing 

Show by analysis in accordance with the specification. The requirements 
are applicable to equipment housings and ductwork. 

AA-4360 DESIGN OF EQUIPMENT SYSTEMS AND THEIR SUPPORTING 
ELEMENTS AA-4300 - Desi n of Bolts 
Design in accordance with the specification; these requirements are 
a licable to e ui ment housin s and ductwork. 

AA-4400 DOCUMENTATION REQUIREMENTS (AA-4400)- Certification of Design 
to erification; Equipment Description; Safety Related Features; Report 

AA-4443 Content 1----------------------------i 
hese requirements are applicable to equipment housings and ductwork. 

AA5110 GENERAL (AA-5100) - Scope and Applicability; Responsibility for 
to Procedures; Measuring and Test Equipment 

AA-5300 isual Inspection (AA-5200) - Scope; Description of Method; Requirements; 

AA-5400 
To 

AA-5420 
AA-5500 

AA-5600 
To 

AA-5800 

Inspection Checklist; Reports 
elded Connections AA-5300 

hese requirements are applicable to equipment housings and ductwork. 

BOLTED CONNECTIONS (AA-5400) - Before Bolting; After Bolting 

hese requirements are applicable to equipment housings and ductwork. 

FABRICATION TOLERANCES AA-5500 
hese requirements are applicable to equipment housings and ductwork. 

PRESSURE AND LEAK TESTING (AA-5600) 
PERFORMANCE AND FUCTIONAL TESTING (AA-5700) 

B-1 
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To 
AA-6130 

AA-6200 
To 

AA-6230 

AA-6240 

AA-6250 
To 

AA-6258 
AA-6300 

to 
AA-6336 

AA-6400 
To 

AA-6434.1 

AA-6500 
To 

AA-6560 

AA-6600 
To 

AA-6610 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

GENERAL (AA-6100)- Scope and Applicability; Materials; Control of 
Fabrication and Installation Processes 

hese requirements are applicable to equipment housings and ductwork. 

FABRICATION PROCESS (AA-6200) - Cutting; Forming and Bending; 
Formin Tolerances; Fittin and Ali nin 

hese requirements are applicable to equipment housings and ductwork. 

hese requirements are applicable to equipment housings and ductwork. 

ELDING REQUIREMENTS (AA-6300) - General; Workmanship; 
Ins ection and Testin of Welds · 

hese requirements are applicable to equipment housings and ductwork. 

BRAZING (AA-6400) - General; Workmanship; Cleaning; Inspection and 
estin 
hese requirements are applicable to equipment housings and ductwork. 

CLEANING AND COATING (AA-6500)- General; Surface Preparation; 
Coating; Repair of Coating System; Inspection; Quality Assurance 
Re uirements and Documentation 

hese requirements are applicable to equipment housings and ductwork. 

INSTALLATION REQUIREMENTS (AA-6600)- Handling and Rigging 

hese requirements are applicable to equipment housings and ductwork. 

AA-6620 INSTALLATION REQUIREMENTS (AA-6600)- Field Assembly & 
To em ora Field Attachments 

AA-6630 hese requirements are applicable to equipment housings and ductwork. 

;;;Tu,u~,'.~"%0.00°J& '2¼\CKA$11'5JB\,:SHl!ii,J?l~~ERE:'~li!Mltil,$w,SWOf&b\GSkAtflGfaffi¼N©IdNG,;J;.;,;,;;;:,:> 
AA-7100 GENERAL (AA-7100)- Scope and Applicability; Responsibility 

To GENERAL REQUIREMENTS (AA-7200)- Planning, Procedures, and 
AA-7410 Instructions; Personnel Qualifications; Classification of Items 

PACKAGING (AA-7300) - General; Level of Packaging 
SHIPPING AA-7400 - General 
Documentation verifying compliance with NQA-1 is not required. This 
requirement shall be met in accordance with Tank Farm Contractor QAPD 

rocedures. 
'.i':~iJ~lB.0.01')}~''"!, _,, 

AA-8100 GENERAL (AA-8100)- Scope and Applicability; Responsibility; 
To Responsibilities of Fabricators, Material Suppliers, and Material 

AA-8130 Manufacturers 
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To 

AA-8300 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

The manufacturer(s)'s quality assurance (QA) program shall meet the 
equirements of ASME NQA 1 or may be based on another accepted 
·ndustry standard that meets the requirements of ASME NQA-1. 

The tank farm contractor evaluates vendor QA programs for acceptability. 
Vendor QA programs can be based.on QA program requirements other than 

SME NQA-1 as long as the vendor's QA program is shown by evaluation to 
be equivalent to being based on NQA-1. As the requirement is stated, the 
quality assurance program do not have to be certified in accordance with 

SME NQA -1, as long as the requirements specified as applicable in 
rocurement documentation are addressed. The tank farm contractor has a 

quality assurance program compliant with ASME NQA-1 and has experience 
·n evaluating quality assurance programs. The tank farm contractor's grade 
approach causes consideration of the ASME AG-1 requirements for quality 
assurance, and is used to establish the applicable QA program requirements 

assed to vendors in procurement documents. Guidance on the use of a 
raded approach to quality is provided in ASME NQA-1, Appendix 2A-2, 

Section 502. 

QA program requirements are flowed down to vendors through procurement 
documents. Additional quality assurance requirements of specific items are 

assed on by the tank farm contractor as applicable. 

The tank farm contactor has procedures in place for assuring fabricators, 
material suppliers, and material manufacturers deliver the intended product. 
Records and documentation for QA program compliance are generated and 
etained in accordance with the tank farm contractor's QA ro ram. 

IDENTIFICATION AND CONTROL OF ITEMS (AA-8200)- Documentation; 
Identification and Completed Item; Marking Requirements for Small 
Products; Certified Material Test Reports; Records of Examinations and 

ests 
QUALITY ASSURANCE RECORDS AA-8300 

his requirement shall be met in accordance with the specification and Tank 
Farm Contractor QAPD procedures. Control of welding filler metal shall be 
in accordance with approved welding procedures. Certified Material Test 
re orts are not re uired. 

AA-911 O GENERAL (AA-9100)- General; Requirements; Attachment of Nameplates; 
To Location of Name lates 

AA-9140 This requirement shall be met in accordance with this specification and Tank 
arm Contractor procedures. Manufacturer's standard nameplates shall be 

equired. Information required by ASME AG-1, such as capacity and 
operating temperature and pressure may be impractical for manufacturers to 
include on component nameplates. Standard nameplates include adequate 
·nformation necessary to verify correct installation, such as make, model 
number, and serial number. · This information a/so allows traceability to 
additional technical information, if required, during system operation. 

Nameplates attachments by standard industrial practices follow this 
equirement. During assembly, any nameplate that interferes with operation 

·s relocated as appropriate. 

Nameplates may not be shown on drawings. Showing the nameplate 
ocation on manufacturer's drawings may be impractical. Compliance with 
the other provisions of this section ensures adequate accessibility to the 
name late. 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

his section encompasses the minimum requirements for the design, 
abrication, materials, performance, acceptance testing, and quality 

assurance, as well as component nomenclature, for dampers and louvers 
used as components in nuclear safety-related air or gas treatment systems 
in nuclear facilities. Also included in this section are minimum design 
specification requirements for actuators and other control-related 
accessories used in conjunction with nuclear safety-related dampers and 
louvers. 

DA-1100 Purpose: The purpose of this section is to identify and establish the 
requirements for the design, manufacture, shop test and installation of 
dampers and louvers for use in air and gas treatment systems which are 
associated with nuclear facilities. 

his section further identifies and establishes requirements for the 
installation of actuators and accessories and for the performance of a 
dam er and louver assembl . 

Exclusion of Items: Valves whose design, manufacture, test, and installation 
are covered by the ASME Code, Section Ill, or ASME B31.1, are excluded 
rom this section even though they may be used to perform the function of a 
dam er. 

DA-1220 Exclusion of Specific Designs: While certain minimum functional 
requirements of damper actuators and accessories are included in this 
section, it is not intended to include specific dimensional or material design 
re uirements for these items. 

DA-1230 Boundary Limits: The requirements of this Code are limited to those parts 
hich comprise a damper or louver assembly as defined in DA-1310. While 

general requirements are included for mating flanges and similar supports, 
he bounda limits are the dam er or louver assembl flan e or frame. 

Materials of Construction: Materials used in the construction of frames, 
blades, shafts, and linkages shall conform to requirements of specifications 
or materials iven in Table DA-3110. 

DA-3120 llowable Stress: Allowable stress values for the design of frames, blades, 
shafts, and linkages are specified in Article AA-4000. 

t temperatures above 650 °F (343 °C) for ferrous material or 200 °F (93 °C) 
or nonferrous material, the s ecial limitations cited in DA-3211 shall a I . 

DA-3130 Bearing Materials: Bearing materials shall conform to the requirements of 
DA-4250. 

Galvanic Corrosion 
Corrosive Va ors 
Nonmetallic Materials 
Deterioration of Materials in Service 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

, , , . For those ASTM materials 
hich do not have physical testing required by the ASTM specification, 

esting should be performed per ASTM A370. All etRef components used in 
he construction of the damper shall be provided with a manufacturer's 
ertificate of compliance covering the ASME or ASTM material specification, 
rade, and class, if a licable. 

Damper materials shall be in conformance with the allowable materials of 
SME AG-1, Table DA-3100. Manufacturer's Certificates of Conformance 

with the ASME or ASTM designations of Table DA-3100 shall be provided. 
Certified test re arts shall not be re uired. 

""~i"",;~r"",0""':l/""1'4""'.o"":o'"'tt""f~r""':1i~ 
DA-4100 General Design: Design-of dampers and louvers shall be in accordance with 

he requirements of Section DA and of those portions of Section AA invoked 
in Section DA. 

DA-4110 

DA-4120 

Requirements of Design Specification: Design specifications prepared by the 
Owner or his designee in sufficient detail to provide a complete basis for 
design and manufacture in accordance with this Code shall include, as 
a licable: 
DA-4120, Requirements of the Manufacturer: 

hen required by the design specifications, documentation provided by the 
Manufacturer to the Owner or his designee shall include the following, as 
applicable: 
a throu h o 

Seat Leakage: Seat leakage shall be equal to or less than the amount shown 
in Mandatory Appendix DA-I for the class specified in the design 
s ecification. 

DA-4132 Frame leakage: Frame leakage shall be equal to or less than the amount 
shown in Mandatory Appendix DA-I for the class specified in the design 
s ecification. 

DA-4133 Pressure drop: Pressure drop shall be less than or equal to that stated in the 
desi n s ecification at the desi n volumetric flow rate. 

DA-4211 Dampers or louvers shall be designed in accordance with the structural 
requirements given in AA-4000. Structural requirements and load definitions 
are iven in DA-4212 throu h DA-4214. 

~i~ID~\it~aJ1t~'2~ · 
DA-4212.1 Methods of Support. A damper or louver assembly may be supported by one 

or more of several methods. It may be line supported as an assembly 
inserted into a run of duct; it may have its support at its end attachments to 
he duct and be totally supported by that line of duct; or it may be flange 

mounted to a bulkhead e of buildin structure or auxilia structure. 

DA-4212.1 (c) Side, Top, or Bottom Supported Assembly 

B-5 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

Documentation: 
he damper or louver Manufacturer shall be responsible for providing all 

information necessary to define the support boundary interfaces. The 
interface control information to be specified shall include but not necessarily 
be limited to the followin : 

DA-4212.2 (a) Identification of any special support requirements as well as the 
onfi uration and size of the dam er flan es; 

DA-4212.2 (b) magnitudes and directions of all loads imposed on the anchorage points, 
including ail static, dynamic, and operational loads resulting from the 
installed assembly. Load data shall be provided in a form which shall allow 
combinations to be considered as re uired in Article AA 4000. 

DA-4212.2 (c) Other information, such as bending moments, shear forces, axial loads, 
orsional moments, or stiffness requirements necessary to assure that the 

damper or louver can perform its required safety function under all design 
conditions 

DA-4213 Loads (entire section): 

DA-4213.1 
DA-4213.2 
DA-4213.3 
DA-4214 

DA-4215 
DA-4220 

i;+B~mA%fa30~1t1;; 
DA-4231 

DA-4232 

DA-4241 
DA-4242 

DA-4242 {a) 

DA-4242 (b) 

DA-4242 (c) 

Loads to be considered are as given in AA-4211 and AA 4212 with the 
ollowin clarifications 
Normal Loads 

hermal Loads 
Other Loads 
Structural Verification: 

he technical and documentation requirements of AA-4000 shall apply to 
erification of desi n b anal sis, test, or corn arison. 

orque Determinations: In determining the torque required to actuate the 
blades, the Manufacturer shall consider the blade position and direction of 
he applied torque to produce the desired movement. At the maximum 
specified operating pressure this determination shall include, as a minimum, 
he following torque components: 

a) breakaway torque 
b) dynamic torque 
c) friction torque 
d seatin tor ue 

ctuator torque: The Actuator and associated linkage shall deliver to the 
damper or louver a minimum of 1-1/2 times the maximum torque as 
determined in DA-4231, except for self-contained actuators used to 
counterbalance a specific force, and must be designed to match the required 
orque. Actuators shall be evaluated in both directions for the maximum 
orque, at the beginning of the blade movement, while stroking the blades 
hrou h the full ran e of movement. 

Linkage Design: Linkage design shall include the following minimum 
re uirernents: 
Brackets, arms, and levers shall be of a length and stiffness to provide stable 
operation of the blades at the maximum specified operating pressure and 
airflow without flutter or bindin at all blade ositions. 

he linkage system shall be designed to transmit sufficient torque to each 
blade to set the seals of each and every blade at the maximum specified 
operating pressure and airflow to limit leakage to less than the specified 
leaka e. 

II linkage components shall be designed to transmit a minimum of 1-1 /2 
irnes the torque required by DA-4231 without exceeding the allowable stres 

listed in Article AA-4000. 
8-6 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

Bearings shall permit axial shaft movement to provide for operating 
learances and differential expansion in both vertical and horizontal 

installations. 
DA-4251 (b) Bearing materials shall be selected for the loading and environmental 

onditions to which the bearin swill be sub"ected. 
~~~JE>~~z.5.grtEitk .·· 

DA-4252.1 Metallic Sleeve Bearin s 
DA-4252.2 Nonmetallic Sleeve Bearin s 
DA-4252.3 Rollin Element Bearin s 

DA-4253 (a) Bearing running surfaces of sleeve bearings shall have a finish as 
recommended b the bearin Manufacturer. 

DA-4253 (b) Sleeve bearings shall be contained to prevent axial displacement and to 
revent rotational movement exce t between the intended bearin surfaces. 

DA-4253 (c) Sleeve bearings shall have a bearing load surface diameter difference as 
recommended b the bearin Manufacturer. 

DA-4253 (d) Sleeve bearing wall thickness shall be as recommended by the bearing 
Manufacturer. 

DA-4253 (e) Rolling element bearings shall be sized to allow bearings to be slipped onto 
he shaft. The maximum clearance in shaft diameter shall be as 

recommended by the bearing Manufacturer, plus clearance for thermal 

~\?11©t"l:.1~5~l%ifiiJ 

DA-4254 e 
;{~l'r)J)A44e60VJl!} 

ex ansion. 

DA-4261 General: Seals may be utilized to reduce seat leakage and frame leakage to 
he degree required by the design specification. The control of seat leakage 

requires seals such as metal or elastomer blade edges, stops, or seats. 
Control of frame leakage may require shaft seals such as stuffing boxes or 
over tales. 

DA-4283 Mounting Structure Material: 
he structure for mounting actuators and accessories shall be fabricated of 

material listed in Table DA-3 110. Structures shall be designed as required 
b Article M-4000. 

DA-4284 ttachment of Actuators and Accessories: 
ctuators and accessories shall be attached to the mounting structure with 

removable fasteners, of materials fisted in Table DA 3 110, sized to conform 
o the stress limitations stated in Article AA-4000. 
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DA-4314 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

Manual Actuators: Manual actuators should be equipped with locking 
devices and osition indicators. 

orque Requirements: 
Manual actuators shall be capable of delivering the torque required by DA-
232. Manual actuator components shall be sized as required by Article AA-
000. 

DA-4340 Heat- or Tern erature-O erated Actuators 
v'f;1lli))\\\:t#Q05{i:Ji"J . 

DA-4410 ccessory Requirements: As required by the design specification, the 

DA-4420 

DA-4430 

damper or louver assembly shall be provided with appropriate accessory 
e ui ment to rovide ro er function and erformance of the assembl . 

uxiliary Energy Source: When required by the design specification, 
actuators shall be provided with an auxiliary energy source, such as springs, 
counterwei hts, or accumulators. 
Modulating Actuator Requirements: When required by the design 
specification, actuators for modulating service shall be provided with a pilot 
positioner or similar device to assure controlled positioning of the damper in 
res onse to the control si nal. 

DA-4440 Position Indicators: When required by the design specification, local position 
indicators shall be provided to enable surveillance and operability 
erification. 

DA-4450 Environmental Design Requirements: Electrical devices such as position 
indicating switches, limit switches, and all other electrical components shall 
comply with the applicable IEEE standards stated in the design specification. 

II other pneumatic, hydraulic, Q[ other type of accessories shall be suitable 
or the environments ecified in the desi n s ecification. 

Inspection and testing of louvers and dampers shall be in accordance with 
he requirements of this Article and of M 5100, M-5200, AA-5300, M-

5410, AA-5500, and M 5800. The Manufacturer shall be responsible for 
establishing the written visual examination procedures and necessary 
olerances to ensure that the products are built to the Manufacturer's 

drawings. Examination procedures shall include appropriate checklists to 
erify that the required observations were performed. Written reports of 
isual ins ection shall contain, as a minimum, the re uirements of M 5200. 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

DA-5144 Fire Dam er Closure Test 
~1J;J:)°7,\s6.QOQ:"t{t1 ft'tA!:3.~tc~m.iP~Wii!:ill'5lJ$)fflN!S"ff~Nllltl.1&$[-:«t!.lfl\]IS;')mt::t:\Y;!~V.::rr'::t:ti1~{s;§f,4£':~1~,'1 

DA-6000 Fabrication, Finishing, and Installation - General: 
rticle AA-6000 shall apply for fabrication, finishing, and installation, except 

hat the design and seismic qualifications of the damper assembly are based 
on the damper assembly being adequately supported for the appropriate 
loads. The Owner or his designee shall provide supports for the damper 
assembly to ensure that the damper is adequately supported as required by 
he Manufacturer's requirements and DA-4212. All of the welding codes or 
standards listed are allowed. In addition, installation of Underwriters 
Laboratory (UL) fire dampers shall be in accordance with the Manufacturer's 
UL installation instructions. 

DA-6100 elding and Brazing: 
Specific welding and brazing parameters shall conform to the requirements 
of Article AA-6000. 

DA-7000 Packaging, shipping, and storage of damper and louver assemblies shall be 
in accordance with the requirements of Article AA-7000. Implementation 
requires an ANSI /ASME NQA-2 classification level for packaging, shipping, 
receiving, storage, and handling of all items. 
Packaging, shipping, and storage of damper and louver assemblies shall be 
in accordance with Article M-7000. Implementation requires an 

NSI/ASME NQA-2 classification level for packaging, shipping, receiving, 
storage, and handling of all items. Such classification is as follows: 

(a) dampers or louvers only: Level C 
(b) electric actuator: Level B 
(c) actuator, other than electric: Level C 
(d) accessories: Level B 
e dam ers or louvers with electric actuators or accessories: Level B 

Manufacturer's recommended practices in accordance with procurement 
documents and procurement procedures that incorporate the features of this 
section as a licable. 

1:F:;l;JJ'~li'sHo~©;W~1i1~ , 
DA-8000 Quality Assurance of dampers and louvers shall be in accordance with the 

re uirements of Section DA and Article M-8000. 
DA-8100 Damper and Louver Performance: Documentation shall be.established to 

erify that damper and louver performance complies with the testing criteria 
ofDA-5000. 

DA-8300 Qualit Assurance Records 
fk;ltli:l~f'Q:Oo:©ttli ™¼(Mg_l?:&~J1SS}!$.li!iNMffil~.~$~~~1DJM~iYW~fu$1i:~~>.~1izl.~\tii¾lf#t!J~~&Jlt~i,1tililt~tf;}i 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

rticle AA-9000 requirements for nameplates, stampings, and manuals shall 
apply, except that the nameplate shall require only the following information: 
a) Manufacturer's name 

(b} Equipment, tag, or mark number information as supplied by the 
purchaser 
(c) Size 

II items manufactured under the requirements of this Section shall be 
identified to assure compliance with the requirements of Subarticle AA-8200, 
and Subarticles AA-9130 and AA-9140. Records, as necessary to assure 
compliance with Sub-article AA-8200, shall be maintained by the responsible 
or anization in accordance with the a roved uali assurance ro ram. 

DA-9100 Nameplates and Stampings: 

DA-9200 Manuals: 
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ASME-AG:-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

Scope: This section provides requirements for the performance, design, 
onstruction, inspection, shop and field fabrication acceptance testing, and 

quality assurance for ductwork, including ductwork accessories, ductwork 
supports, and duct-mounted equipment supports, used in nuclear safety
related air treatmenfsystems in nuclear facilities. 

Purpose: This section establishes requirements for ductwork and ductwork 
supports to ensure system performance and reliability under all required 
onditions of operation and postulated events. 

pplicability: This section applies only to ductwork and accessories, 
plenums, and ductwork supports. It does not cover sizing of complete air 
handling systems or any operating characteristics of such systems. 
Ductwork interface points, as applied to this section, are shown in Fig. SA-1 
120. · 

Definitions and Terms: 

SA-2000 Referenced Documents 
it~fu~S~[30:0)1~i,z~ 

SA-3100 General: 
For components of ductwork and ductwork supports, the supplier shall make 
available, (as a minimum) certified test reports of chemical and physical 
~es., For those ASTM materials, which do not have physical testing 
required by the ASTM specification, tensile testing shall be performed per 

STM A370. All otheF-components used in the construction of ductwork 
shall be provided with a manufacturer's Certificate of Compliance covering 
he ASME, ASTM, or other material specification, grade, and class, if 

a licable. 
SA-3200 Material Substitution: 

Measures shall be established for controlling and identifying material 
substitutions throu hout the manufacturin and installation rocess. 

SA-3300 Material Testing: 
hen required by the Design Specification, material shall be tested in 

accordance with the applicable material specification. Supplemental 
material testing, when required, shall be performed in accordance with 

rticle AA-3000. 
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Material Specifications: 
Material for ductwork and ductwork supports shall be capable of meeting all 
requirements of Article SA-4000. Materials shall be in conformance with the 

STM materials listed in Table SA-3400-1. Substitute materials shall be 
equivalent, or exceed the requirements of Table SA-3400-1, as determined 
by the Engineer. Materials selected shall be evaluated for suitability with 
service conditions and compatibility with other materials used in duct 
construction. 

he ASTM numbers in Table SA-3400-1 designate a chemical composition 
and a material thickness limit. A grade designation is usually required to 
determine the minimum strength of the material. If the specific grade 
material has an assigned minimum yield and tensile strength, these values 
shall be used for design purposes. If values have not been established and 
assigned, then tests in accordance with the procedures outlined in Article 

-3000 shall be performed to ensure that the strength of the material meet 
he required design stress values. 

Materials listed in Table SA-3400-1' under "Carbon Steel Plates and Sheets" 
hen coated in Accordance with "Zinc Coatings," shall be allowable under 

"Galvanized Steel Plates and Sheets." Materials listed under "Carbon Steel 
Structural Members" and "Carbon Steel Bolts and Nuts" shall be coated in 

ccordance with "Zinc Coatings" when used in conjunction with materials 
listed under "Galvanized Steel Plates and Sheets." 

SA-3400 Material listed in Table SA-3400-1 under "Carbon Steel Plates and Sheets" 
hen coated in accordance with "Zinc Coatings" shall be allowable under 

"Galvanized Steel Plates and Sheets." Materials listed under "Carbon Steel 
Structural Members" and "Carbon Steel Bolts and Nuts" shall be coated in 
accordance with Zinc Coatings" when used in conjunction with materials 
listed under "Galvanized Steel Plates and Sheets." 

SA-4100 General: 

SA-4211 (a) 

SA-4211 (b) 

SA-4211 
( c) 

Ductwork and ductwork supports shall be designed in accordance with the 
re uirements of Article AA-4000 and this Section. 

dditional dynamic loads (AOL), dead weight (OW), design pressure 
differential (DPD), design wind (W), external loads (EL), normal operating 
differential pressure (NOPD), and system operational pressure transient 
SOPT as defined in AA-4211 

Constraints of free end displacement load (T): 
hese are loads caused by thermal movement. When duct construction 

utilizes gasketed companion angle construction, effects of T for normal 
operations may be ignored. For postulated accident conditions, a review of 
he effect of T is necessa . 
Fluid momentum load (FML): 

his is as defined in AA-4211 with the following clarification: Ductwork shall 
be designed to withstand the FML resulting from air turbulence, often found 
in sections following fan discharges, and certain dampers and duct fittings. 

he termination of such sections is marked by the length of straight ductwork 
re uired to re ain uniform airflow as iven b AMCA 201 Fi 20: 
Live load (L): 
Live loads shall be defined in the Design Specification. The live load shall 
not be less than a construction manload of 250 pounds. The load shall be 
applied at the mid-span of the duct, or midpoint of a stiffener, or within a 
panel. When applied to a panel, the load shall be assumed to be distributed 
over 10 s uare inches. 
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Normal Operating Pressure Differential (NOPD): 
For ease of design, a duct system may be designed using one pressure 
alue that envelopes NOPD and SOPT (AA-4211). NOPD and SOPT may 

be positive or negative pressures. Worse case shall be considered in the 
esi n. 

SA-4211 eismic loads (SL): 
Loads that are the result of the envelope of the operating basis earthquake 
(OBE) and the safe shutdown earthquake (SSE). As overall system 
unctionalism is not generally compromised by loads from the OBE, the SSE 
ill govern the design. As an option, the OBE, and SSE may be considered 

separately with the OBE loads used for the Level B load combination. The 
horizontal and vertical components of the seismic excitation shall be applied 
simultaneously in the direction that will produce worst-case stresses and 
deflections. These components may be combined by the square root of the 
sum of the s uares SRSS method. 

SA-4211 Hydrostatic loads from accumulated condensate, water deluge systems, or 
moisture separators: The hydrostatic load shall be conservatively 
established by documented analysis base on ductwork configuration, 
accessories, and component function. Hydrostatic load shall be added to 
he dead wei ht as a licable. 

SA-4211 Design Pressure Differential (DPD): 
he dynamic pressure loads resulting from a design basis accident (OBA), 

intermediate break accident (IBA), or small break accident (SBA). Generally, 
HVAC should be routed outside the local pipe break affected area. If HVAC 
is subjected to these loads, the Design Specification (SA-4600) shall 
address the station specific design requirements considering a Service Level 
D combination. 

SA-4211 For component load criteria see the following sections: 
(1) HEPA filters - FC-4300 
(2) Mounting frames - FG-4200 
(3) Fans - BA-4000 
(4) Dampers - DA-4000 
(5) Refrigeration equipment - RA-4000 
(6) Conditioning - CA-4000 
(7) Moisture separators - FA-4000 
(8) Pre-filters - FB-4000 
9 Instrumentation - IA-4000 

SA-4212 Ductwork Load Combinations: 
he applicable component loading shall be combined in accordance with 
able SA~4212. 

SA-4214 Design and Service Limits: 
he re uirements of AA-4214 a I . 

SA-4215 Ductwork Support Loads: 
Loads per SA-4211 for L, NOPD, SL OW, EL, and AOL shall also be used fo 
duct supports. Hydrostatic loads shall be treated as OW load when the 
loads have an effect on the supports. Hydrostatic loads as defined in para. 
SA-4211 (g) shall be treated as a OW load when the loads have an effect on 
he supports. The fluid momentum load as defined in para. SA-4211 (c) is 

not t icall a si nificant load for su arts and ma be ne lected. 
SA-4216 Ductwork Support Load Combinations: 

he applicable support shall be combined in accordance with Table SA-
216. 

SA-4220 Stress Criteria: 
he ductwork stress shall be based upon the AISI "Specifications for the 

Design of Cold Formed Steel Structural Members." The ductwork support 
stress shall be based upon the AISC "Specification for the Design, 
Fabrication and erection of Structural Steel for Buildin s." 
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tress Criteria: 
he basic general membrane design stress for the Service Level A condition 

shall not exceed 0.6 Fy and shall be reduced as appropriate to consider 
lateral-torsional buckling of bending members and effective lengths of 
ompression members. The basic general membrane design stress for the 

Service Level C condition shall not exceed 1.2 X 0.6 F er AA-4321. 
SA-4220 Stress Criteria: 

he combined and bending design stress for Service Level C shall not 
exceed 0.9 Fy and shall be reduced as appropriate to consider lateral
orsional buckling of bending members and effective lengths of compression 
members. The combined and bending design stress for Service Level A shall 
not exceed 1.8 X 0.6 F er AA-4321. 

SA-4231 Deflection Limits: 
he maximum deflection (dmax), may be sustained so that the duct function 

is not impaired shall be detemiined by analysis, test or both. The allowable 
deflections are as defined in AA-4231 for various Service level conditions. 

SA-4232 Deflection Limits for Panels, Flanges, and Stiffeners: 
he maximum deflection (d), which occurs as the result of the applicable 

load combinations of SA-4212 is the lesser of two values derived from the 
ollowing: 
Criterion No. 1 - Deflection shall not exceed the following criteria : 
(a) Plate or sheet: 1/8 in. per ft. of the maximum unsupported panel span in 

direction of airflow but not more than ¾ in. 
(b) Stiffeners and flange connections: Not to exceed 1/8 in. per foot of span 

but not more than ¾ in. 
(c) Flange connection to components: 11360th of the span but not to 

exceed 1 /8 in. 
Criterion No. 2 - Deflections shall be limited to assure that the following will 
not occur: 
( a) Distortion of air flow path cross-section in excess of tolerances specified 

on SA-6400. 
(b) Damage to safety related items such as instrumentation or accessories. 
(c) Impingement of deflected elements on adjacent services, such as 

equipment, pipe, cables, tubing, etc. 
( d) Loss of leak tightness in excess of leakage limit. See SA-4500. 
(e) Functional failure of components attached to the duct (e.g., instrument 

lines. 
SA-4233 Deflection Limits for Mounting Frames and Equipment Interfaces: 

(a) See FG-4310 for mounting frame deflection limits. 
b See a licable e ui ment section for other deflection limits. 

SA-4241 ibration Isolation: 
he vibration isolation type and efficiencies, primarily between duct and 

equipment, shall be as designated in the Design Specification. The vibration 
isolation equipment shall be designed with restraints to resist the loads 
enerated under an Service Condition. 

SA-4242 Provisions for Relative Movement: 
Clearances shall be provided to allow for the relative motion between 
equipment, ductwork, and supports. When clearances or travel ranges or 
both are required to accommodate movements of ductwork or supports, 
design margins shall be introduced to allow for variations due to fabrication 
and installation. Design clearances and travel ranges shall be based on the 
maximum range that might occur between two operating conditions and not 
necessarily the maximum cold to hot range. All parts of support shall be 
disen a ed b the movements of ductwork. 
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olerances: 
Installation and fabrication tolerances for duct-work shall be accounted for in 
he design of the ductwork and supports. Fabrication tolerances shall 
om I with SA-6400. 

SA-4244 Permanent Attachments: 
he attachment design shall include all Service Conditions and Load 

combinations set forth in SA-4212 and SA-4413, or as required by the 
Design Specification. The permissible types of welded joints shall be in 
accordance with AWS D1 .1, or AWS D1 .3, as applicable. Attachments may 
be either the welded or bolted e and shall be considered as follows: 

SA-4244 (a) elded Attachments: 
Consideration shall be given to local stres.ses induced in the ductwork by 
integral attachments as defined in AA-4243. For items used as part of an 
assembly for the support or guiding of ductwork, the materials shall be 
com atible for weldin , see Article AA-6000. 

SA-4244 {b) Bolted Attachments: 
Consideration shall be given to the mechanical connection and local 
stresses induced in the ductwork by nonintegral attachments as defined in 
paragraph AA-4243. The design of bolts for structural supports shall meet 
he re uirements of Sub-article AA-4360. 

SA-4310 Ductwork Joints and Seams-General: 
Selection of joints and seams used in the assembly of ductwork sections 
shall be based on the required structural integrity, leak tightness, and the 
uid flow within the system. Duct-housing interconnections shall be 

desi ned with consideration of the air distribution uniformi . 

he following longitudinal seams are acceptable for use in ductwork sections 
subject to the limitations of SA-4324. 
{a) groove weld 
(b) lock type 
(c) Pittsburgh lock 
d Filletweld 

SA-4322 . he following longitudinal types of transverse joints are acceptable for use in 
ductwork sections: 
(a) welded flange 
(b) companion angle 
(c) Vanstone flange 
d Welded cou Jin 

SA-4323 Other types of rigid transverse connections may be acceptable provided that 
he structural characteristics are documented by engineering evaluation and 
ested er SA-5400 

,5,> SA2irl21'tSc\.,'.: t:'.ioottabons:pfuiucfWqi:R:i8h1hfii;ctr:utS..earn,?ZL:.L:5C· .. 3:.: CS;ttii£(s; L;,;:::·. 
SA-4324 (a) Longitudinal seams and transverse joints whose structural integrity is 

dependent on the folded or punched metal, shall be pressure tested. Test 
ressure shall be the structural ca abilit ressure. 

SA-4324 (b) Longitudinal seams using sealants or elastoniers to meet the leakage 
requirements shall be qualified by test, analysis, or test and analysis to 
assure meeting the design criteria of SA-4600. Brazed welding may be used 
or sealin 
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Bolts and Fasteners: 
Requirements for bolted connections of duct-to-duct and duct-to-housing, 

ith a design pressure differential less than 15 in. w.g. shall be as follows: 
(a) Maximum bolt spacing shall be four inches on center unless otherwise 

specified by the Design Specification. The adequacy of bolt spacing 
greater than four inches on center, for pressure boundary integrity, shall 
be documented by calculation or testing. 

b) Minimum bolt diameter shall be three-eighths inches unless otherwise 
specified by the Design Specification. The adequacy of bolt diameters 
less than three-ei hths shall be documented b calculations or testin 

SA-4325 (a) Requirements for bolted connections for duct with design pressure 
differentials exceeding 15 in. w.g. shall be determined by calculations or 
estin . 

SA-4325 (b) Nonbolted, nonwelded type fastening devices (e.g., screws, rivets, etc.) shall 
have their adequacy demonstrated for the load combinations of SA-4212 
and documented b calculation or testin . 

SA-4325 (c) Bolted connections shall be verified as being capable of sustaining all 
loadin combinations b usin an a ro riate stress intensification factor. 

SA-4410 Flexible Connections: 
Flexible connections shall be designed to meet the requirements for design 

iven by SA-4212, SA-4500, and NFPA 90A. Allowable leakage (fabric 
leaka e and ·oint leaka e shall be determined in accordance with SA-4500. 

SA-4410 Flexible connections shall be rated by pressure and qualified life. The 
qualified life shall be determined by testing, or calculation, or both and be 
based on the environmental conditions provided by the Design Specification. 
Minimum physical properties (i.e., tensile strength), subject to degradation 
due to the environments required to satisfy design, shall be the basis of 

ualified life. 
SA-4410 Flexible connection pressure rating shall be determined by an ultimate 

strength test. The pressure rating of the connection shall be no greater than 
50% of burst pressure. Calculation of burst pressure can be done in lieu of 
he test. Burst ressure shall exceed structural ca abilit ressure. 

SA-4410 If adhesive is used in fabrication or installation of flexible connections, it shall 
be environmentall ualified for use in ex ected environmental conditions. 

SA-4420 Gaskets: 
Gaskets shall be made of materials which are compatible with the Service 
Conditions (see SA-4600). Gasket material dimensions shall be based on 
·oint design. An acceptable criterion for compression of gasket material shall 
be established on the basis of the gasket chosen. This acceptance criterion 
and the service life of the gasket material shall be documented by an 
en ineerin evaluation or testin . 

SA-4430 ccess Doors and Panels: 
Construction of doors/panels and door frames shall be selected to meet the 
allowable leakage determined in SA-4500. Sealing surfaces between the 
door/panel frame shall be designed for compression sealing. The design 
shall incorporate means for adjusting compression forces, gasket 
com ression, and ali nment. 

SA-4430 (a) Spacing of hinges, latches, and bolts shall be determined by calculation or 
est to ensure a uniform compression of the gasket. Spacing shall enable a 
compression of at least 50% of nominal gasket thickness and provide a 

asket com ression uniformit of+/- 20%. 
SA-4430 (b) Door hinges shall be designed to minimize damage to compression seals 

due to friction and shear forces durin o enin and closin of the doors. 
SA-4430 © Dogs, hinges, latches, etc. shall be designed such that lubrication materials 

shall not enter the interior of the ductwork. 
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Provisions for Testing and Maintenance-Test Ports: 
he engineer shall evaluate the design function of the equipment to 

determine where test ports (including injection and sampling ports) are 
re uired. 

SA-4451 Miscellaneous-Drains: 
a) Consideration shall be given to drains depending on requirements, 

services, or components within ductwork. 
(b) Drains form as integral part of the ductwork system pressure boundary 

and are sub·ect to air leaka ere uirements established in SA-4500. 
SA-4452 Insulation: 

(a). Insulation shall be provided as required to ensure air conditioning 
function, limit condensation, or provide acoustic noise reduction. 

(b) Acoustic lining and thermal insulation shall not be applied to the inside 
of ducts which may become contaminated during normal plant 
operations. 

c) Insulation applied to the outside of ducts shall not prevent access to 
doors, access hatches, or other components requiring adjustment or 
maintenance. 

(d) The fire hazard classification of applied insulation, adhesive, and sealer 
shall not exceed a flame spread of 25 and smoke developed of 50 in 
accordance with NFPA-90A 

(e) Insulation shall be attached to ductwork using a method which will not 
adverse! affect the s stem/com anent safe function. 

SA-4453 ir Distribution Devices: 
Design of air distribution devices and their attachments shall comply with 
SA-4200 and AA-4300. The performance rating of air distribution devices 
shall be determined by actual tests performed in accordance with the Air 
Diffusion Council standard listed in SA-2000. 

SA-4454 Security Barriers: 
he requirements for internal and bullet resistant barriers installed for the 

purpose of security shall be consistent with appropriate federal regulations. 
Consideration shall be given to the impact (pressure, noise, etc.) the 
installation of security and bullet resistant barriers will have on the overall 
performance of the air treatment system in which they are installed. The 
dead weight of the security and bullet resistant barriers shall be included in 
he desi n of ductwork su orts. 

SA-4510 Pressure Boundary Leakage-General: 
Pressure boundary leakage shall be limited that allowed by the system 
unctional and environmental design requirements. Allowable leakage for a 
system, or portion of a system, shall be determined considering the following 

. actors (as a minimum): 
a) control of airborne contamination 

ntrol of space pressure 
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pplicability: 
Pressure boundary leakage shall apply to air cleaning, air cooling, and 
entilation systems. Each system's pressure boundary shall include, but not 

be limited to, the following items as applicable: 
(a} ductwork as defined I Subarticle SA-1130; 
(b} fan housings; 
(c} damper frames and valve bodies (and seats, where used for 

pressure boundary isolation}; 
(d) heating anEI--Beeling soil housings (or frames fur duct mounted 

seilq, 
(e} mounting frames for components used for the reduction of 

radioactive contamination; 
(f) instrumentation or other components connected to the ductwork; 

air cleanin unit housin s. 
SA-4531 Evaluation-Responsibility: 

he Engineer shall evaluate each system to establish the allowable leakage 
o assure its design ventilation, temperature, and contamination control 
unction is achievable. 

SA-4532 llowable Leakage Determination: 
he following criteria shall be utilized in the determination of allowable 

leakage: 
(a} application of governing codes, regulations, and plant specific 

requirements; 
(b} consideration of each system's operating mode, including anticipated 

system upset conditions such as rapid closure of dampers; 
(c} normal and maximum operating static pressures throughout the 

pressure boundary; and 
d s stem internal and external environmental conditions. 

SA-4533 Exceptions to Leakage Requirements (however, all audible leaks shall be 
sealed}: 
(a} all ducts serving the protected space and located within a protected 

space, regardless of length; 
(b} plant vent stacks or ducts outside plant buildings, when high level or 

mixed mode release credit is not required to meet off-site dose limits; 
(c} systems which provide air cooling or heating function only located 

entirely in a clean interspace; 
(d} other exceptions to quantitative measurement of leakage requirements 

shall be technically justified and specifically documented with basis by 
the Owner or his a ent. 

SA-4534 Documentation: 
Evaluation for allowable leakage of each system: or portion thereof, shall be 
documented. This documentation shall include the following: 
(a} identification of system or portion of system 
(b} governing codes, regulations, and plant specific requirements 
(c} purpose of leakage control; see SA-451 O 
( d} system modes of operation 
(e} normal operating pressure differential (NOPD) and system operating 

pressure transient (SOPT) 
(f) method of derivation of allowable leakage 

test ressures and associated allowable leaka e 
SA-4540 Leakage Testing: 

hen specified for a system, shall be performed in accordance with SA-
5300 and Section TA of this Code. 
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Design SpecificatiOn: · ·. 
design specification shall be prepared which consists, as a minimum, of 

he following information which is relevant to the ductwork and ductwork 
supports covered by this Section: 
(a) loads as defined by SA-4211; 
(b) environmental conditions 

(1) ductwork external design environmental conditions including 
pressure, temperature, relative humidity, radiation exposure, and 
hostile environmental factors for all plant conditions; 

(2) ductwork internal design environmental conditions for all system 
operating conditions; 

(c) service conditions as defined by AA-4213; 
(d) design and service limits as defined by AA-4214; 
(e) allowable ductwork leakage, as defined by SA-4500; and 
(f) system safety related function: Identify the function of the ductwork 

system for each plant condition. The function shall consist of purpose 
and operational parameters (i.e., flow, leakage, pressure, temperature.) 
Plant conditions and service limits are defined by AA-4213 and AA-
4214. 

SA-5100 General: 
Inspection and testing shall be in accordance with the requirements of Sub
articles AA-5100, AA-5200, AA-5300, TA-3300, and the additional 
re uirements of this Section. 

SA-5120 Responsibility for Procedures: 
hen an inspection or test is required herein, written inspection or testing 

procedures shall be developed (by the parties performing the test or 
inspection), to the specified requirements of this Section. The inspection or 
esting shall be performed by personnel qualified in accordance with ASNT 

SNT-TC-1A as amended b ASME NQA-1 and AA-6433. 
SA-5210 isual Inspection-General Requirements: 

isual Inspections shall be performed in accordance with AA-5200 and TA-
3510. 

SA-5220 elded Connections: 
Inspection and testing of welds shall be performed in accordance with AA-
5300 and AA-6000. 

SA-5230 Ductwork: 
Ductwork shall be visually inspected for proper dimensions including 
olerances, as required by SA-6500 and governing construction documents. 
Ductwork fabrication shall meet the a licable re uirements of SA-6000. 

SA-5231 oints and Seams: 
oints and Seams shall be visually inspected. Acceptance criteria shall be 

as follows: 
(a) Joints and seams shall comply with the requirements of SA-6400 and 

SA-6500. 
(b) Gasketed joints shall provide uniform gasket compression. Gaskets 

shall be installed per construction documents. 
(c) Brazed joints shall comply with the requirements of AA-6430. 
(d) Longitudinal or transverse welded joints shall comply with the 

requirements of SA-5220. 
(e) Threaded fasteners shall be provided with locking devices in 

accordance with AA-6258. 
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Stiffeners: 
Stiffeners shall be visually inspected to ensure compliance with the following 
acceptance criteria: 
(a) Stiffeners shall comply with the fabrication and installation requirements 

of SA-6000. 
(b) Welds shall comply with the requirements of SA-5220. 
(c) Threaded fasteners shall be provided with locking devices in 

accordance with AA-6258. 
d Removal of tern ora attachments shall be confirmed. 

Ductwork Supports: 
Supports shall be visually inspected during installation, after installation, or 
both in accordance with the following acceptance criteria: 
(a) Supports shall comply with the fabrication and installation requirements 

of SA-6400 and SA-6500. 
(b) Welded joints shall comply with the requirements of SA-5220. 
(c) Threaded fasteners shall be provided with locking devices in 

accordance with AA-6258. 
d Removal of tern ora attachments shall be confirmed. 
Pressure Boundary Leakage Testing-General: 

he ductwork system shall be tested to demonstrate compliance with the 
design leakage requirements identified in SA-4500, unless exempted by SA-

533. 
Systems Completeness: 
Prior to testing, the system shall be complete including all pressure bounda 
items identified in SA-4520, with the following exceptions: 
(a) Terminal air distribution devices may be excluded from the test. 
(b) Pressure boundary items not yet installed may be excluded from the 

testing with the approval of the Engineer. In such cases, prototype 
testing shall be performed to determine the typical leakage rate for the 
installation method. Detailed procedures shall be prepared to control 
installation of items not tested with the system. Procedures shall speci 
any hold points, special surface preparation or finish, and final 
inspection requirements to ensure that the item is installed similar to the 
prototype. Typical leak test values shall be increased by a factor of 10 
percent and added to the actual leakage in the test report, and noted as 
such. 

(c) Systems may be testes in sections, if necessary, as allowed by SA-
5330. Testin shall be in accordance with SA-5300. 

llowances for Testing System Leakage Rates by Sections: Temporary 
isolation at a transverse joint shall be allowed subject to the following 
requirements: 
(a) Traverse joints not subjected to a quantitative leak test shall be 

companion angle type or other types which enable visual inspection of 
the sealing mechanism between mating ductwork sections. 

(b) Assembled joints utilizing mastic or liquid sealant shall be visually 
inspected to ensure uniformity of gasket compression. 

(c) Assembled joints utilizing mastic or liquid sealant shall be visually 
inspected to ensure that such material has been applied in accordance 
with the procedure approved by the Engineer. 

(d) The reduced allowable leakage (Lr) of ductwork sections shall be as 
follows: Lr== Ls - R .... 

esting Procedures: 
Prior to pressure boundary leakage testing, test procedures shall be 
developed in accordance with TA-3400. All test equipment shall be specified 

ith the proper range and required accuracy. Test procedures shall include 
acce lance criteria determined b SA-4500, and SA-5320.and SA-5330. 
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Documentation: 
test report shall be prepared to document the pressure boundary leakage 

est. This report shall include, as a minimum, the following information: 
(a) system or portion of system tested; 
(b) specified allowable leakage and test pressure; 
(c) calculations for ductwork square footage for systems tested by sections; 
d) adjustments to allowable leakage per SA-5330 (d); 

(e) measured leak rates; 
(f) list of pressure boundary components which were not installed during 

the pressure boundary leakage test; 
(g) test equipment used; including Model No., Serial No., and evidence of 

calibration; 
{h) names of test personnel; 
i date of test. 

SA-5361 Quantitative Leakage Tests: 
cceptance criteria for quantitative leakage tests shall comply with SA-4500 

and SA-5350 d . 
SA-5362 Non-quantitative Leakage Tests: 

For non-quantitative leakage tests allowed by SA-4533, the acceptance 
criteria shall be that audible leaks have been sealed. 

SA-541 0 Ductwork Pressure Test: 
pressure test shall be performed at the structural capability pressure per 

A-3522. This test pressure shall be maintained for the duration of the 
inspection. Upon completion of this pressure test, duct-work and equipment 
exhibiting permanent distortion or breach of integrity shall be repaired or 
replaced. The pressure test shall be repeated after repair or replacement 
until no permanent distortion or breach of integrity is observed. This test is 
not required if duct construction allowed in the SMACNA standards listed in 

rticle SA-2000 for the s stem o erational ressure transient SOPT . 
SA-5420 Longitudinal Seam Qualification Test: 

Ductwork utilizing folded or punched metal longitudinal seams, shall be 
pressure tested to qualify the structural design capability of those seams. 

his pressure test shall be conducted at the beginning of fabrication and 
before any ductwork with these seams is installed in the facility. The 
pressure test shall be conducted on each sheet metal gauge utilizing these 
seams. Seams shall be tested at the structural capability pressure for the 
s stems. 

SA-6100 General: 
Ductwork and supports shall be fabricated and installed in accordance with 
his Section and Article AA-6000. 

SA-6121 Material Selection: 
Materials used in fabrication and installation performed under this Section 
shall conform to the re uirements of SA-3000 

SA-6122 Material Identification: 
Materials to be utilized in the fabrication and installation of components, 
parts, and appurtenances shall be identified on fabrication or installation 

fans, or both and in the s ecifications, as re uired in AA-8000. 
SA-6123 Repair of Material With Defects: 

Material with defects that are discovered or produced during the fabrication 
and installation process may be used, provided the defects are repaired in 
accordance with the requirements of AA-8000, and for weld repairs, in 
accordance with AA-6300. 

SA-6130 Control of Installation and Fabrication Process: 
Quality control procedures shall be prepared and maintained current for all 
abrication and installation processes in accordance with the requirements of 

-8000. 
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elding: 
he welding of ductwork and ductwork supports shall comply with the 

requirements of AWS D1.1, AWS D1.3, AWS-D9.1 and ASME Code, Section 
IX, as applicable. Welding and brazing performed in accordance with this 

ection shall meet the re uirements of AA-6300 and AA-6400. 
SA-6210 Fabrication Process--Cutting, Forming, Bending, Aligning, and Fitting: 

SA-6300 
SA-6310 

a) Uncoated metal may be cut, formed, or bent by any means that does 
not degrade the mechanical or chemical properties of the material. 

(b} Coated metal may be cut, formed, or bent as described in SA-6211. 
Coating damaged by scratches, gouge marks or the removal of coating 
shall be repaired in accordance with AA-6540. 

c) Inside bend radii shall not be less than the values given in the 
appropriate ASTM standard for the material grade. 

(d) Parts that are to be joined may be fitted, aligned and retained in position 
during the joining by the use of bars, jacks, clamps, drift pins, tack welds 
or other temporary attachment. The fitting and alignment process shall 
not cause damage to the joined parts, or their surfaces, or cause 
enlargement of bolt holes greater than 20% of hole diameter, or 1/8 in., 
whichever is greater. 

(e) Temporary welded attachments shall be completely removed after each 
use. They are subject to the following requirements: 
(1) Material shall be suitable for welding with no reduction in the 

structural integrity of the member to which the attachment is 
secured. 

(2) Attachment material shall be identified as required by SA-3000 
(3) The welder and welding procedure shall be qualified in accordance 

with SA-6140. 
(4) The immediate area around and including the temporary 

attachment shall be marked in a suitable manner so that after 
attachment removal, the area can be examined in accordance with 
SA-5000. 

(f) Access doors and access panels shall be fabricated and designed to 
meet the design requirements of SA-4000. 

(g) Grilles, registers, diffusers and their accessories shall be designed to 
meet the desi n re uirements of SA-4000. 

Mechanical Fastening-General: 
(a) Nuts for all bolts and studs shall be engaged for the full length of the nut 

thread. Margins shall be allotted to prevent nut from engaging the 
unthreaded portion of bolt or stud. 

(b) High strength bolts, used in making bolted joints, shall be installed in 
accordance with the requirements of the "Specification for Structural 
Joints Using A325 or A490 Bolts" AISC Code. Standard bolts used in 
making bolted joints shall be installed in accordance with the 
requirements of paras. 1 .4.4 and 1.5.2 of the "Specification or the 
Design, Fabrication and Erection of Structural Steel for Buildings" AISC 
Code. 

(c) Self-drilling or self-threading screws are permissible if they are qualified 
in accordance with the design criteria in SA-4000. 

(d) Rivets must be qualified in accordance with SA-4000. 
( e) Pins for securing insulation should be secured to the metal surface by 

welding. Other attachment methods are acceptable, if allowed by the 
Design Specification. Justification of the method of attachment used 
shall be supported by evaluation or calculation, considering the 
requirements of Subarticle SA-4600. 

(f) Flange faces shall be free of joint crevices at comers. These defects 
shall be eliminated b weldin and rindin . 
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Fabrication Tolerances-General: 
he fabrication of ductwork shall be accomplished within tolerances detailed 

in the following tables. These fabrication tolerances provide a method of 
quality control. Installation tolerances listed below are maximum deviations 
permitted from design dimensions. Greater deviations, due to rolling mill 
olerances are not permitted. 
a) Rectangular ducts, measured inside the duct at the joint end or stiffener, 

shall conform to Table SA-6400-1. 
(b) Circular ducts, measured by outside circumference or two interior 

diameters at 90 deg.(+/- 5) to each other, shall conform to Table SA-
6400-2. 

(c) After fabrication is complete, flat sheet or plate surfaces shall not have a 
waviness, or bulge, greater than the flatness tolerance given in Table 
SA-6400-3. 

(d) The tolerances given in Tables SA-6400-1, 2, and 3 are for 
manufacturing. Maximum operating deflections are given SA-4230. 

(e) Holes prepared for joining mating flanges shall not exceed the required 
bolt diameter by more than 20%, or 1/8 in., whichever is larger, of bolt 
diameter. The center-to-center alignment of holes must be held to meet 
this tolerance or one flange must be drilled. Hole spacing shall be a 
maximum of 4 in. center-to-center, with holes at corners of the flange. 

(f) Grilles, registers, and diffusers shall be fabricated to manufacturer's 
dimensions and tolerances. 

SA-6500 Installation Tolerances: 
Ductwork and their supports shall be installed within the tolerance specified 
by approved construction documents. These tolerances shall comply with 
he desi n re uirements of SA-4000. 

SA-6600 Cleaning, Finishing, and Coating: 
Galvanized surfaces shall be free of damage which impairs the effectiveness 
of the coating. Surfaces shall be repaired in accordance with AA-6540. 
Painted surfaces shall be prepared and finished as described in AA-6000. 
Painted surfaces shall be free of scratches and welding damage. Surfaces 
shall be repaired and repainted in accordance with AA-6000. Required 
markin , for identification, shall be on the exterior of each section. 
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SA-7100 General: 

Packaging, shipping, receiving, storage, and handling requirements shall be 
in accordance with Article AA-7000 and this Section. 
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Packaging-General: 
Ductwork and accessory items packaging requirements are dependent upon 
he protection level as described by Sub-article AA-7230. Additional 
clarification or exceptions are provided below: 
a) Individual duct sections, assembled or unassembled, shall not require 

special packaging or end closures. These individually identified items 
may be pelletized for convenience. Protection equal to level "D" of 
NQA-2, Part 2.2, paragraph 2.2.4, is required. 

(b) Acoustically lined or insulated duct sections shall have protective 
wrapping to prevent water damage. Protection equal to level "C" of 
NQA-2, Part 2.2, paragraph2.2.4, is required. 

c) Grilles, registers, and diffusers shall be packaged individually by the 
Manufacturer to prevent any degradation. Protection equal to level "C" 
of NQA-2, Part 2.2, paragraph 2.2.4, is required. 

(d) Extractors, turning vanes, and splitter dampers shall be packaged 
individually by the Manufacturer to prevent damage and degradation 
until installation. Protection equal to level "C" of NQA-2, is required. 
Should these devices be installed into the ductwork sections before 
shipment, all moving parts shall be secured and all sliding or operation 
points shall be protected from degradation by methods equal to level 
"C." The basic duct section level shall remain "D" of NQA-2, Part 2.2, · 

ara ra h 2.2.4. 
SA-7300 Shipping: 

his section relates to all transportation methods from the original 
manufacturer. or supplier, to the job site. In addition to the applicable 
Federal and State transport regulations, the provisions of Article AA-7000 
shall also a I . 

SA-7400 Receiving: 
Receiving at the job site or intermediate location, where additional work is to 
be performed or for long term storage, shall be accomplished in accordance 

ith the provisions of Article AA-7000. It shall be the requirement, at any 
receiving point, to have adequate descriptions of items to permit suitable 
inspection for conformance, damage acknowledgement, and proper 
documentation. Records of such inspections shall be maintained until the 
item is reshi ed or installed. 

SA-7510 Storage-General: 
Ductwork and accessory item storage requirements are dependent upon the 
protection level described by Sub-article AA-7230. These levels shall be the 
required storage requirements except in certain circumstances as listed 
below: 
(a) Duct sections shall be stored, on adequate dunnage, in accordance with 

level "D" requirements. Lined or insulated ductwork, unless water
proofed at time of fabrication, shall be stored in accordance with level 
"C" requirements. Extractor and splitter dampers shall have moving 
parts protected in accordance with level "C" requirements. 

(b) Extractors, turning vanes, and splitter dampers shall be stored in 
accordance with the applicable levels in paragraph SA-7214. 

(c) Ductwork supports shall be stored in accordance with level "C" 
requirements for uncoated carbon steel and level "D" requirements for 
other ductwork support materials. 

(d) Components covered by others sections of this Code, that are installed 
into an integral assembly which is covered by this Section, shall be 
stored in accordance with Sub-article AA-7230. 
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General: 
Equipment and material covered under this Section shall be manufactured, 
abricated, installed, inspected, and tested in accordance with the provisions 
of a Quality Assurance Program meeting the requirements of Article AA-
8000. 

SA-8200 Material Identification: 
Measures shaUbe established for controlling and identifying material 
hroughout the manufacturing process and during shipment in accordance 
ith Article AA-8000. 

SA-8300 Drawings and Documentation: 

SA-9100 

s a minimum, the following drawings and documentation shall be provided 
o the Owner: 

(a) design parameters . . . 

maximum operating pressure 
structural capability pressure 
test pressures 
basis and quantity for maximum allowable leakage 
system layout drawings 
welding procedures 
visual inspection reports 
test acceptance criteria 
leak test reports 
·environmental qualification reports 
ductwork and ductwork su ort fabrication details 

II items manufactured under the requirements of this Section shall be 
identified to assure compliance with the requirements of Subarticle AA-8200, 
and Subarticles AA-9130 and AA-9140. Records, as necessary to assure 
compliance with Sub-article AA-8200, shall be maintained by the responsible 
or anization in accordance with the a roved uali assurance ro ram. 

SA-9111 Ducts: 
Each duct section shall have noncorrosive, permanent identification 
markings. Identification markings shall relate each duct section to the 
applicable design and fabrication documents. Markings shall be located on 
he exterior of the duct. Markings need not be visible after installation is 

complete; however, markings shall be retrievable. It is recommended that 
he identification markings be placed on the "incoming air" end of the duct 

·oint, as close to the end of the joint as possible, and not in such position as 
o be hidden or nonreadable. 

SA-9112 Ductwork Supports: 
Each duct support shall have noncorrosive, permanent identification 
markings. Identification markings shall relate each ductwork support to the 
a licable desi n and fabrication documents. 

SA-9113 ir Distribution Accessories: 
ir distribution devices (i.e., grilles, registers, diffusers, louvers, etc.) shall be 

marked, stamped or provided with a nameplate which shall relate to the 
design and fabrication documents. Identification shall be retrievable after 
completed installation. 
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Scope: 
his Section provides requirements for the design, construction, 
erfoITTJance, fabrication, inspection, acceptance testing, and quality 

assurance for housings and housing supports in nuclear-safety related air 
reatment systems. 

Purpose: The purpose of this section is to ensure that the 
housings have acceptable design, perfoITTJance, and construction. 

pplicability: This section applies to housings containing air cleaning, air 
handling, and air conditioning components. Internal components of housings 
including, but not necessarily limited to, HEPA filters, prefilters, adsorbers, 
moisture separators, cooling and heating coils, dampers, mounting frames, 
and fans are covered in other Division II Code sections. 

his section does not apply to sizing of housings, nor does it apply to the 
design of the nuclear air cleaning, air conditioning, or air handling systems in 

hich the housings are installed. 
Housing interface boundaries, as applied to this section are shown on Figs. 
HA-1120-1, HA-1120-2, and HA-1 120-3. Interface boundaries occur 
between housing penetrations and external piping, instrumentation, and 
conduit. Interface boundaries also occur between internal and external 
components and structural support members directly attached to the' 
housing. 

Definitions and Terms: 

Referenced Documents 

llowable Materials (General Requirements): 
(a) Material used shall have properties and composition suitable for the 

application as defined by the Design Specification and the service 
conditions, as defined in AA-4213. Materials shall be in conformance 
with the ASME and the ASTM materials listed in Table HA-3100. 
Substitute materials shall be approved by the Owner or designee. 

(b) Materials that are part of the pressure boundary or equipment support 
shall meet the structural requirement of HA-4000. 

(c) Materials expressly prohibited or limited shall be explicitly described in 
the Desi n S ecification. 

Protective Coatings: 
II carbon steel surfaces shall be painted to protect against corrosion and to 

acilitate cleaning and decontamination. Coatings shall comply with the 
requirements of Section AA-6500 and ASTM D5144. Coatings shall meet 
radiation resistance, chemical resistance, and decontamination requirements 
in accordance with the Design Specification. Stainless steel (galvanized), 
bronze, co er, aluminum, and lass surfaces are not re uired to be coated. 
Special Limitations on Materials (Metals): 
Physical Properties: Changes in the physical properties of metals at 
minimum and maximum design temperatures must be recognized and 
actored into the desi n of housin s. 

Galvanic Corrosion: 
he possibility of galvanic corrosion due to the relative potentials of 

aluminum, copper, and their alloys should be considered when used in 
con·unction with each other, or with steel or other metals and their allo s. 
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· Corrosive Vapors: 
luminum and zinc shall not be used in the presence of corrosive vapors 

unless protected by coatings designed to prevent deterioration of the metal. 
Protective measures other than coating shall be approved by the Owner or 
desi nee. 

HA-3214 Nonmetallic Materials: 
he use of nonmetallic materials such as plastics, elastomers, and similar 

substances is permitted in the construction of housings provided that in the 
selection of these materials, consideration is given to: 
a) emission of toxic vapors; 

{b) degradation of properties caused by temperature extremes, radiation 
exposure, chemical exposure, and aging; and 

c maintainabili . 
HA-3215 Deterioration of Materials in Service: 

It is the responsibility of the Owner or designee to identify the environment in 
hich housings must operate so that the Manufacturer can select the grade 

of materials to meet the conditions stated in the Desi n S ecification. 
HA-3300 Certification of Material: 

For structural and pressure boundary materials, the supplier shall make 
available certified test reports of chemical and physical properties. For.those 

STM materials which do not have physical testing required by the ASTM 
specification, tensile testing shall be performed per ASTM A370. All etRef 
materials used in the construction of housings shall be provided with a 
manufacturer's Certificate of Compliance covering the ASME, ASTM, or 
other material sn<>r•it1""'I,r1n and if a licable. 

HA-4100 General Design: 

HA-4200 
HA-4210 
HA-4211 

HA-4211 (a) 

HA-4211 (b) 

HA-4211 ( e) 

Housings shall be designed in accordance with the requirements of M-4000 
and this Section. The design shall incorporate requirements for structural 
strength, rigidity, and sealing surfaces to provide leak-tightness of internal 
mounting frames to the housing. Decontamination requirements shall be . . . . . . 

Design Criteria (Load Criteria): 
Loads: Loads to be considered in the structural design of housings are listed 
in AA-4211 with the followin additions and clarifications. 
Dead weight (DW): the weight of the Housing members excluding the dead 

eight of internal equipment such as HEPA filters and their respective 
mounting frames. DW includes sheet metal panels, door panels, frame 
members, and stiffeners. 
Component load (CL): The force of the internally mounted components 
imposed on the housing. CL is separated into four portions: dead weight, 
normal operating pressure differential (NOPD) for the particular component, 
OBE, and SSE. Additional dynamic loads (AOL), will be provided by the 
Desi n S ecification, as a licable. 

Fluid momentum load (FML): as defined in M-4211. Housing internal 
components shall be designed to withstand the FML resulting from air 
urbulence, from fan discharges into the housing. The housing portion where 
his load is significant is determined by the length required to regain uniform 
airflow as iven b AMCA 201 Fi 3-3. 
Hydrostatic load {HL): shall be added to the dead weight (DW) as 
applicable. Hydrostatic loads from accumulated condensate, water deluge 
systems, moisture separators, and associated housing flooding. The 
hydrostatic load shall be established by documented analysis base on 
housin internal and com anent function. 
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HA-4211 (f) Live load (L): includes a construction manload of 250 lb on the roof of the 
housing. Housing sheet metal floors shall be designed for at least a 50 psf 
live load when no other floor system is provided (e.g., grating, concrete 
slab. 

HA-4211 (g) Normal operating pressure differential (component) (NOPDc): the opening 
pressure differential across the component from upstream to downstream of 
he component included in the housing. See applicable Division II 

com onent sections for all com onent NOPD's. 
HA-4211 (h) Normal operating pressure differential (housing) (NOPDh): The maximum 

pressure differential between inside the housing and external to the 
housings. For ease of design, a housing may be designed using one 

ressure value that envelo es SOPT and NOP•. 
HA-4211 (i) System operational pressure transient (SOPT): as defined in AA-4211 or 

ma be envelo ed with NOPDh and NOPDc. 
HA-4211 U) Seismic loads (SL): Loads that are the result of the envelope of the 

operating basis earthquake (OBE) and the safe shutdown earthquake (SSE). 
s an option, the OBE, and SSE may be considered separately with the 

OBE loads used for the Level B load combination. Both orthogonal 
components of horizontal and vertical components of the seismic excitation 
shall be applied simultaneously in the direction that will produce worst-case 
stresses and deflections. These components may be combined by the 
s uare root of the sum of the s uares SRSS method. 

and N: defined in AA-4211 
Design pressure differential (•PD): The dynamic pressure loads resulting 
rom a design basis accident (OBA), intermediate break accident (IBA), or 

small break accident (SBA). Housings should be located outside the local 
pipe break affected area. If housings are subjected to these loads, the 
Design Specification (HA-4600) shall address the specific design 
re uirements considerin a Service Level D combination. 

HA-4211 (m) For other component load criteria see the following sections: 
(10) HEPA filters - FC-4300 
(11) Type II adsorbers - FD-4400 
(12) Type Ill adsorbers - FE-4400 
(13) Mounting frames - FG-4200 
(14) Dampers - DA-4000 
(15) Moisture separators - FA-4000 
(16) Pre-filters - FB-4000 
(17) Coils - CA-4000 
(18) Fans - BA-4000 
(19) Ductwork - SA - 4200 
20 T e IV adsorbers - FH-4300 

HA-4212 Load Combinations: 

HA-4213 

HA-4214 

he a licable loads are iven in Table HA-4212. 

I. 

I. 
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Housing Supports: 
Housing supports shall be designed per the loads and load combinations in 
HA-4211 and HA-4212. The stress criteria for each load combination shall 
be per HA-4220. 
Floor mounted housing supports shall be designed to act as an integral base 
of the housing. Anchorage to the floor shall be designed to transfer the 
lateral forces without overturning or deformation of the housing unit. Units 

ith internal mounting frames where leakage is a design consideration, shall 
have floor anchorages near the junction of the mounting frame and base. 
Small units which are typically provided with the base from the vendor's 
acility shall be designed for the installation/erection loads associated with a 

package unit. Larger units that are installed using modular construction 
need onl consider the installation loads associated with each iece. 
Stress Criteria: 

he allowable stresses for housing sheet metal material and cold formed 
members shall be as defined in the AISI "Specification for the Design of Cold 
Formed Steel Structural Members." The allowable stresses for hot rolled 
shapes and plates shall be as defined in the AISC "Specification for the 
Design, Fabrication and Erection of Structural Steel for Buildings." 

he basic general membrane design stress for the Service Level A condition 
shall not exceed 0.6 Fy and shall be reduced as appropriate to consider 
lateral-torsional buckling of bending members and effective lengths of 
compression members. The basic general membrane design stress for the 
Level C condition shall not exceed 1.2 x 0.6 Fy per AA-4321. 

he combined membrane and bending design stress for Service Level A 
shall not exceed 1.5 x 0.6 Fy and shall be reduced as appropriate to conside 
lateral-torsional buckling of bending members and effective lengths of 
compression members. The combined membrane and bending design 
stress for the Level C condition shall not exceed 1.8 x 0.6 F er AA-4321. 
Deflection Criteria (Deflection Limits): 

he deflection limits shall be specified in the Design Specification and shall 
be in accordance with AA-4231. 
Deflection Limits for Mounting Frames and Equipment Interfaces: 
For walk-in housings, the deflection limits for the mounting frames shall also 
be considered at the interface between the frame and the housing. For 
deflection limitations of other equipment (e.g., fans, dampers, ductwork) see 
he a licable Division II Code Sections. 

Other Criteria: 
ibration Isolation: Vibration isolation· requirements shall be specified by the 

Owner or desi nee in the Desi n S ecification. 
Provisions for Relative Movement: 
Clearance shall be provided to allow for relative movement of the internal 
e ui ment durin o eration and durin maintenance of thee ui ment. 

olerances: 
olerances shall be specified for all external and internal interface 

boundaries. Tolerances shall be specified in the design documents. 
olerances shall be accounted for in applicable design analysis (e.g., 

location of a lied load . 
Housing Attachments: 
Housing attachment design shall include all Service Links and Load 
Combinations set forth in HA-4212 and HA-4213, or as required by the 
Desi n S ecification. Attachments shall be either the welded or bolted t e. 
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elded Attachments: 
Consideration shall be given to local stresses induced in the housing wall by 
integral attachments as defined in AA-4243. Attachment and housing 
material shall be compatible for welding. See AA-6000. The permissible 

pes of welded joints shall be in accordance with AWS 01 .1, AWS 09.1, 
WS 01 .3, or ASME Section IX, as a licable. 

Bolted Attachments: 
Consideration shall be given to bolting and local stresses induced in the 
housing wall by integral attachments as defined in AA-4243. The design of 
bolts for structural supports shall meet the requirements of AISC 
Specification for the Design, Fabrication, and Erection of Structural Steel, 
Ninth Edition, Part 4. 
Fatigue Considerations: 
Internal housing components subjected FML should be designed for fatigue 
based on cyclic.loading of the element. See HA-4211 to determine the 
portion of the affected internal housing components. The appropriate 
reductions in allowable stresses are given in Section 5, Appendix B of the 

ISC Specification for the Design, Fabrication, and Erection of Structural 
Steel, Ninth Edition, Part 4. 
Fire Protection: 
Fire protection requirements shall be specified by the Owner or designee 
commensurate with individual component requirements. Fire protection for 

e Ill adsorbers shall be rovided er FE-4620. 
Housing Joints and Seams (General Requirements): 
Selection of joints and seams used in the assembly of housing sections shall 
be based on the required structural integrity, leak-tightness, and the fluid 
ow within the system. Duct-housing interconnections shall be designed 
ith consideration of the air distribution uniform it . 

Housing Joints and Seams: 
cceptable Longitudinal Seams and Joints: The following longitudinal seams 

and joints are acceptable for use in housing sections subject to limitations of 
HA-4330, -4340, -4500: 
(a) welded lap joint 
(b) welded butt joint 
(c) welded flange 
d fillet corner welds 
cceptable Transverse Joints: 
he following types of transverse joints are acceptable for use in housing 

sections subject to limitations of HA-4330, -4340, -4500: 
(a) welded lap joint 
(b) welded butt joint 
(c) welded flange 
d com anion an le: asketed & bolted 

Other types of Connections: 
Other types of rigid longitudinal and transverse connections may be 
acceptable provided that the design structural characteristics are qualified. 
Qualification shall be documented by engineering evaluation or test as 
specified by the Owner or designee. Qualification test shall demonstrate the 
·oint's ability to withstand load combinations in HA-4212. Joint design 

ualification shall be com leted rior to the start of fabrication. 
Bolts and Fasteners: 
Connections shall be designed to sustain all loading combinations. Bolted 
connection and joint design shall be designed to meet allowable leakage of 
HA-4500. 

ir Cleaning Units Joints and Seams: 
he pressure boundary joints and seams for all air cleaning unit housings 

shall be continuous! welded. 
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eals: 
Penetrations on housings shall be sealed by welding, with a sealant qualified 
or the housing's environment, or with adjustable compression or gland-type 

seals. Gland-type seals include but are not limited to "O" rings, gaskets, and 
other nonmetallic materials. 

HA-4333 Electrical Conduits and Drains: 
II penetrations by electrical conduit and drains shall be arranged and 

individually sealed or valved so that bypassing of HEPA filter banks or 
adsorber banks cannot take place. Electrical conduit open to the inside shall 
be internal! sealed to meet allowable leaka e determined in HA-4500. 

HA-4334 Separate Mounting Frames: 
here separate mounting frames for HEPA filters and adsorbers are 

re uired, the shall be conlinuousl seal welded to the housin . 
HA-4340 ir Conditioning and Air Handling Units Housing Joints and Seams: 

HA-4341 

HA-4400 
HA-4410 

HA-4420 

HA-4430 
HA-4431 

hese unit joints and Seams shall be of either welded or bolted construction 
or other types meeting the requirements of HA-4323 and the allowable 
leaka e criteria s ecified in the Desi n S ecification. 
Penetrations: 
Penetrations on housings shall be sealed by welding, adjustable 
compression, gland-type seals, or other method capable of meeting 
allowable leaka e criteria for the housin as determined in HA-4500. 

ccessories: 
Gaskets shall be made of materials which are compatible with the conditions 
of HA-4600. Gasket dimensions shall be based on joint design. An 

cceptable criterion for compression of gasket material shall be established 
on the basis of the gasket chosen. This acceptance criterion and the service 
life of the gasket and joint shall be documented by evaluation or testing as 
determined b the Owner or desi nee. 

ccess Doors and Panels: 
Construction of doors/panels and door frames shall be selected to meet the 
allowable leakage determined in HA-4500. Sealing surfaces between the 
door/panel and frame shall be designed for compression sealing. The 
design shall incorporate means for adjusting compression forces, gasket 
compression, and alignment. Spacing of hinges, latches, and bots shall be 
determined by calculation or test to ensure a uniform compression of the. 
asket Spacing shall enable a compression tight enough to assure leakage 

requirements are met (HA-4500) and provide a gasket compression 
uniformity of +/-20 deg. Hinged, if specified, shall be designed to minimize 
damage to compression seals due to friction and shear forces during 
opening and closing of the doors. Doors shall be designed for ease of 
operation by one person. Man entry housing doors shall be operable from 
both inside and outside the housing and be clearly labeled for open and 
closed latch position. Hinges and latches shall be designed such that 
lubrication materials shall not enter the interior of the housing. See Non
mandatory Appendix HA-B (B-1110) for additional guidance on the design of 
access doors. 
Provisions for Testing·and Maintenance: 

est Ports: The Owner or designee shall evaluate the design function of the 
equipment to determine where test ports (including injection and sampling 
ports) are required. The penetration shall comply with HA-4332, and have a 
ca or Ju that is suitable to meet the ressure re uirements of the housin . 
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Manifolds: 
he Owner or designee shall determine where injection and sampling 

manifolds are required. Injection and sampling manifolds shall be 
constructed of metal to minimize damage potential and to maintain manifold 
qualification. Sampling and injection manifolds whic;h are required to be 
installed within the filter housing should be designed for permanent 
installation within the housing. If permanently installed manifolds cannot be 
provided, then manifolds shall be designed to be removable, with each 
manifold piece numbered, tagged, and marked for reinstalling prior to each 
est. Permanent manifold installation is recommended to obtain better 

repeatability of test results. When an air cleaning unit contains two or more 
HEPA filter banks or adsorber banks in series, or both, injection and 
sampling manifolds for the respective test agents are required for each of th 
1lter and/or adsorber banks. General guidance'°for manifolds is given in 

Nonmandatory Appendix HA-C. Injection manifolds.shall be qualified in 
accordance with HA-5800. 

HA-4433 Housing Access: 
alk-in housings shall be protected and braced to prevent damage by 

personnel entering for inspection and maintenance. Walk-in access doors 
(20 in. wide by 50 in. high, minimum) shall be provided on each side of each 
component section when housing size permits. A permanent platform shall 
be installed internal to the housing to provide access to filters for filter banks 

realer than or equal to six ft. in height. Platform shall not interfere with filter 
access or air flow distribution. Space shall be provided both internal and 
external to the housing for equipment removal and maintenance. See 
Nonmandato A endix HA-B for additional uidance. 

HA-4434 Lighting: 
alk-in housings shall be fitted with vapor-tight lights between each bank of 

components. For walk-in air cleaning unit housings, fixtures shall be flush 
mounted and serviceable from outside of the housing. Lighting levels shall 
be determined based on personnel safety visual requirements as given in 
he Design Specification and guidance provided by IES Lighting Handbook 

as. ublished b the llluminatin En ineerin Societ of North America. 
HA-4440 Miscellaneous: 
HA-4441 Drains: Consideration shall be given to drains depending on requirements, 

services, or components within each compartment. For example, drains 
shall be required for: 

(a) fire protection systems 
(b) removal of decontamination liquids 

. (c) moisture separators 
(ct) condensing cooling coils 

Drains form an integral part of the housing pressure boundary and are 
subject to air leakage requirements established in HA 4500. The size 
selected for each drain furnished in the housing as well as the collection 
point for each drain shall be documented by calculation or test as 

etermined by the Owner or designee. For the additional guidance in the 
desi n of drains, see Nonmandato A endix HA-B. 
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Insulation: 
a) Insulation shall be provided as specified by the Owner or designee 

to ensure air conditioning function, limit condensation, or provide 
acoustic noise reduction as required. 

(b) · Acoustic linings and thermal insulation shall not be applied to the 
inside of housings that may become contaminated. 

(c) Insulation applied to the outside of housings shall not prevent 
access to doors, access panels, or other components requiring 
adjustment or maintenance. 

(d) The fire hazard classification of applied insulation, adhesive, and 
sealer shall not exceed a flame spread of 25 and smoke developed of 50 
in accordance with NFPA-90A. 

Clamping Mechanism: 
Side access housings shall have a clamping mechanism, filter retrieval 
eatures, and filter indexing mechanisms. The clamping mechanism shall be 

individually adjustable for each HEPA filter or adsorber. For side access 
housings with fluid seals, the filter clamping mechanism shall be capable of 
moving the filter on and off through adequate travel to ensure the knife edge 
is embedded into the pliable sealant and provides seal for the complete 
perimeter of each filter or adsorber. The clamping mechanism shall provide 
or uniform gasket compression. The clamping mechanism for walk in . . . 
Pressure Boundary Leakage (General): 
Pressure boundary leakage shall be controlled to ensure satisfactory 
environmental conditions, either within or outside of the nuclear facility. 

llowable leakage for a housing, or portion of a housing, shall be determined 
considering the following factors: 

(a) control of airborne contamination 
(b) control of space pressure 
(c) control of space temperature 
d ce 

pplicability: 
Housing pressure boundary leakage shall apply to air cleaning, air 
conditioning, and air handling systems. Each housing's pressure boundary 
shall include the following items: 

(a) housing enclosure 
(b) access panels and doors 
c enetrations for instrumentation i in , electrical, and other utilities. 

Evaluation ( Responsibility): 
he Owner or designee shall establish the allowable leakage to assure 
entilation, tern erature, and contamination control functions are achieved. 
llowable Leakage Determination: 
he following criteria shall be utilized in the determination of allowable 

leakage. 
(a) application of governing codes, regulations, and plant-specific 

requirements 
(b) consideration of each housing's operating mode, including 

anticipated system upset condition, such as rapid closure of dampers 
(c) normal and maximum operating pressures throughout the pressure 

boundary 
{d) system internal and external environmental conditions 
Guidance for detenmination of allowable leakage is given in Section SA, 
Nonmandato A endix SA-B. 
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Exceptions to Leakage Requirements: 
ir cleaning, air conditioning, and air handling housings exhibiting one of the 

ollowing conditions need not be subjected to quantitative measurement of 
leakage unless otherwise required by the Design Specification. 
(a) Housings in systems serving only the protected space and located 

only within the same protected space. 
b) Housings under negative pressure which are located entirely in a 

clean interspace, and only provide air cooling or heating function. 
However, the housing shall be pressurized to locate and seal all audible 
leaks. Reference Section SA, Nonmandatory Appendix SA-B, Figs. B-1410-
1 throu h B-1410-3 for ical s stem confi urations. 

HA-4534 Documentation: 
Derivation of allowable leakage for each housing, or portion thereof, shall be 
documented by the Owner or designee. This documentation shall include 
the following: 
(a} identification of housing or portion of housing 
(b) governing codes, regulations, and plant-specific requirements 
(c) purpose of leakage control; see HA-4510 
(d} system mode of operation 
(e) normal and maximum operating pressure 
(f) method of derivation of allowable leakage 

test ressures and associated allowable leaka e 
HA-4600 Design Specification: 

. he Owner Design Specification shall contain the following information which 
is relevant to the housing and housing supports covered by this Section. 
(a) Loads as defined by HA-4211. 
(b) Environmental conditions. 

(1) Housing external-design environmental conditions including, but 
not limited to pressure, temperature, relative humidity, radiation 
exposure, and hostile environmental factors for all plant conditions. 

(2) Housing internal-design environmental conditions for all system 
operating conditions. 

(c) Service conditions as defined by AA-4213. 
(d} Design and service limits as defined by AA-4214. 
(e} Allowable housing leakage as defined HA-4500. 
(f) System safety-related function: Identify the function of the housing for 

each plant condition. The function shall consist of purpose and 
operational parameters (i.e., flow, leakage, pressure, temperature). 
Plant conditions and service limits are defined by AA-4213 and AA-
4214. 

(g) Fire protection requirements. 
(h) Material certification requirements. 
(i) Tolerance requirements. 
U) Inlet and outlet configurations. 
(k} Housing components: adsorbers, fans, filters, moisture separators, 

dampers, heaters, coils, insulation, access requirements (i.e., doors, 
access anels . instrumentation and controls, s ra -t e conditioners. 
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HA-5100 General (Scope and Applicability): 
HA-5110 his Section contains general requirements for the inspection and testing of 

housin s and housin su orts. 
HA-5120 Responsibility for Procedures: 

hen an inspection or test is required herein, written inspection or testing 
procedures shall be developed, by the parties performing the test or 
inspection, to the specific requirements of this Section. The inspection or 
esting shall be performed by personnel qualified in accordance with ASNT 

SNT-TC-1A as amended b ASME NQA-1 and AA-6433. 
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Inspection (General Requirements): 
isual inspections shall be performed in accordance with AA-5200 and TA-

3410. Inspection and testing of welds shall be performed in accordance with 
-5300 and AA-6000. 

Housings: 
Housings shall be inspected for proper dimensions including tolerances, as 
s ecified b HA-6400 and overnin construction documents. 
oints and Seams: 
oints and seams shall be visually inspected. Acceptance criteria shall be as 
allows. 

(a) Joints and seams shall comply with the requirements of HA-6400 
and HA-6500. 

(b) Gasketed joints shall provide uniform gasket compression. 
Gaskets shall be installed per construction documents. 

(c) Longitudinal or transverse welded joints shall comply with AA-6000 
requirements. 

(d) Threaded fasteners shall be provided with locking devices in 
accordance with AA-6258. 

Stiffeners: 
Stiffeners shall be visually inspected to ensure compliance with the following 
acceptance criteria. 

(a) Stiffeners shall comply with the fabrication and installation 
requirements of HA-6000. 

(b) Welds shall comply with AA-6000 requirements. 
(c) Threaded fasteners shall be provided with locking devices in 

accordance with AA-6258. 
d Removal of tern ora attachments shall be verified. 

Housing Supports: 
Supports shall be visually inspected during installation, after installation, or 
both in accordance with the following acceptance criteria. 

(a) Supports shall comply with the fabrication and installation 
requirements of HA-6400. 

(b) Welded joints shall comply with AA-6000 requirements. 
(c) Threaded fasteners shall be provided with locking devices in 

accordance with AA-6258. 
d Removal of tern ora attachments shall be verified. 

Filter Mounting Frame to Housing Weld Inspection: 
he housing filter mounting frame for HEPA filter and adsorbers shall be 

ins ected usin visual and nondestructive test methods er AA-6330. 
Pressure Boundary Leakage Testing (General): 

emporary isolation at a transverse joint shall be allowed subject to the 
allowing requirements. 
(a) Transverse joints not subjected to a quantitative leak test shall be 

companion angle type or other types which enable visual inspection of 
the sealing mechanism between mating housing sections. 

(b) Assembled joints utilizing gasketing shall be visually inspected to 
ensure uniformity of gasket compression. 

(c) The reduced allowable leakage (Lr) of housing sections shall be as 
follows: 

Lr= Ls- R 
R =(Ci/ Cr)Ls 

Where ... 
llowances for Housing Leakage Rates by Sections: 
emporary isolation at a transverse joint shall be allowed subject to the 

ollowin re uirements. 
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esting Procedures: 
Prior to pressure boundary leakage testing, test procedures shall be 
developed in accordance with TA-3330. All test equipment shall be specified 

ith the proper range and required accuracy. Test procedures shall include 
acce lance criteria determined b HA -4500, HA-5320, and HA-5350. 
Documentation: 

test report shall be prepared to document the Pressure Boundary Leakage 
est. This report shall include the following information. 

(a) housing or portion of housing tested 
(b) specified allowable leakage and test pressure 
(c) calculations for housing section square footage for housings tested 

by sections 
(d) adjustments to allowable leakage per HA-5310(c) 
(e) measured leakage test 
(f) list of pressure boundary components which were not installed 

during the pressure boundary leakage test 
(g) test equipment used; including model number, serial number, and 

evidence of calibration 
(h) names of test personnel 
i date of test 

cceptance Criteria (Quantitative Leakage Tests): 
cceptance criteria for quantitative leakage tests shall comply with HA-4500 

and HA-5310 c 
Non-quantitative Leakage Tests: 
For non-quantitative leakage tests allowed by HA-4533, the acceptance 

. criteria shall be that audible leaks have been sealed. 
Mounting Frame to Housing Leakage Test: 

mounting frame pressure leak test may be used to detect leaks in the 
HEPA filter and adsorber mounting frames that could affect the results of the 
in-place leak test I TA-4300. The test, if used, shall be conducted in 
accordance with Nonmandato A endix TA-A. 
Structural Capability Tests (Housing Pressure Test): 

pressure test shall be performed at the structural capability pressure per 
A-3422. This test shall be maintained for the duration of the inspection. 

Upon completion of this pressure test, housings exhibiting permanent 
distortion or breach of integrity shall be repeated after repair or replacement 
until no ermanent distortion or breach of inte rit is observed. 

ir Flow Distribution Tests: 
hen required by the Owner, air flow distribution qualification test for 

housings containing more than one HEPA filter or adsorber bank shall be 
made in the shop in accordance with Section TA-4600. This requirement 
shall be specified in the Owner's Specification. Acceptance criteria shall be 
in accordance with TA-4600. Housings containing HEPA filter(s), adsorbers, 
or both shall be field tested to demonstrate adequate air flow distribution in · 
accordance with TA-4600. Tests shall be performed with components in the 
housing and the housing complete (i.e., assembled). Minor items such as 
emperature elements, pressure taps, etc., do not need to be installed as 
hese com onents do not si nificantl influence air flow distribution. 
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ir-Aerosol Mixing Uniformity Tests: 
hen required by the Owner or designee, air-aerosol qualification test for 

housings containing more than one HEPA/adsorber shall be made in the 
hop in accordance with TA-4600 for each manifold design. This 

requirement shall be specified in the Owner's Specification. Acceptance 
criteria shall be in accordance with TA-4600. Tests shall be performed with 
components in the housing and the housing complete·(i.e., assembled). 
Minor items such as temperature elements, pressure taps, etc., do not need 
o be installed as these components do not significantly influence mixing. 
his design qualification test may be performed once and submitted to the 

Owner or designee for approval. This design qualification test may be 
performed once and submitted to the Owner or designee for approval. The 
design of the manifold and its location in the housing must be the same as 

ualified or a new aerosol mixin test is re uired. 
HA-5800 Sample Manifold Testing: 

HA-5900 

;@f!B~J,6db,0~ii~ 
HA-6100 

HA-6120 
HA-6121 

HA-6122 

HA-6123 

Sampling manifolds shall be qualified to demonstrate that they collect a 
representable sample equivalent to a single point sample taken at a point at 
least ten duct diameters downstream of the filters. Refer to Nonmandatory 

ppendix O for performance test guidance. To ensure required leakage 
detection, acceptance criteria for sampling manifold shall be equal to or 
reater than the concentration detected with the sin le oint sam le. 
ir Conditioning and Air Handling Unit Testing: 
hen required by the Owner or designee, integrated component functional 

acceptance testing shall be performed in the shop per TA-4000. This 
re uirement shall be included in the Owner's S ecification. 

General: 
ir cleaning, air conditioning, and air handling unit housings and supports 

shall be fabricated in accordance with this Section and AA-6000. 
Materials (Material Selection):·. 
Materials used in fabrication performed under this Section shall conform to 
HA-3000 re uirements. 
Material Identification: 
Materials to be utilized in the fabrication and installation of components, 
parts, and appurtenances shall be identified on fabrication drawings and in 
hes ecification, as re uired in AA-6000. 

Repair of Material with Defects: 
Material with defects that are discovered or produced during the fabrication 
process may be used, provided the defects are repaired in accordance with 
he requirements of AA-8000, and for weld repairs, in accordance with AA-

6300. 
HA-6130 Control of Installation and Fabrication Process: 

HA-6140 

iil1HA;J\2b.Offtt 

Quality control procedures shall be prepared and maintained current for all 
abrication recesses in accordance with AA-8000 re uirements. 

elding: 
he welding of filter housings and supports shall comply with the 

requirements of AWS 01 .1, AWS 01 .3, AWS D9.1, or ASME Boiler and 
Pressure Vessel Code, Section IX. Welding and brazing performed in 
accordance with this Section shall meet the requirements of AA-6300 
andAA-6400. 

HA-6210 Cutting, Forming, Bending, Aligning, and Fitting 
HA-6211 Uncoated Metal: 

Uncoated metal may be cut, formed, or bent by any means that does not 
de rade the mechanical or chemical ro erties of the material. 
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Coated Metal: 
Coated metal may be cut, formed, or bent as described in HA-6211. Coating 
damaged by scratches, gouge marks, or the removal of coating shall be 
re aired in accordance with AA-6540. 

· Inside Bend Radii: 
Inside bend radii shall not be less than the values of the material grade given 
in the AISC Manual of Steel Construction, Allowable Stress Desi n. 
oining Parts: 

Parts that are to be joined may be fitted, aligned, and retained in position 
during the joining operation by the use of bars, jacks, clamps, drift pins, tack 

elds, or other temporary attachment. The fitting and aligning process shall 
not damage the joined parts, or their surfaces, or enlarge bolted holes 

realer than the values shown in AISI, Specification for Design, Fabrication, 
Erection of Structural Steel for Buildin s, Table 1.23A. 

emporary Attachments: 
emporary welded attachments may be used in the fabrication process but 

shall be completely removed after use. Where such temporary attachments · 
are used, they shall be subject to the following requirements. 
(a) Material shall be suitable for welding with no deduction in the 

structural integrity of the member to which the attachment is secured. 
(b) Attachment material shall be identified as required by HA-3000. 
(c) The welder and welding procedures shall be qualified in 

accordance with HA-6140. 

General: 
Nuts: Nuts for all bolts and studs shall be engaged for the full length of the 
nut thread. Margin shall be allotted to prevent the nut from engaging the 
unthreaded ortion of the bolt or stud. 
High Strength Bolts: 
High strength bolts, used in making ·bolted structural joints, shall be installed 
in accordance with the requirements of the "Specification for Structural Joint 
Usin A325 or A490 Bolts," A/SC Code. 
Pins: 
Pins for securing insulation should be secured to the metal surface by 

elding. Other attachment methods are acceptable, if allowed by the Design 
Specification. Justification of the attachment method used shall be 
supported by evaluation or calculation as determined by the Owner or 
desi nee, considerin the re uirements of the Desi n S ecification. 
Connecting: 
Connecting flange faces shall be free of joint crevices at comers. These 
defects shall be eliminated b weldin or rindin . 

General: 
Housing fabrication shall be accomplished within the tolerances detailed in 
he manufacturer's design drawings. These fabrication tolerances provide a 
method of quality control. For separately installed frames in walk in . . 

HA-6420 Side Access Housing and Gasket Seal Surfaces: NA 
HA-6421 Flatness: Each HEPA filter/adsorber housing seating surface shall be plane 

HA-6422 

HA-6430 
HA-6431 

ithin 1/16 in. 
Surface Finish: 
Pits, roll scratches, weld spatter, and other surface defects within the sealing 
areas shall be ground smooth. After welding, ground areas shall merge 
smooth! with the surroundin base metal. 
Side Access Housing Filter Fluid Seal Surfaces: 
Flatness: The tolerance on each knife ed e shall be lane within 1/8 in. 
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Cleaning: 
II surfaces shall be cleaned per AA-6500 prior to acceptance. No halogen

bearing materials or carbon steel tools shall be used to clean housings or 
omponents constructed of stainless steel. Cleaning shall be performed in 
ccordance with the Manufacturer's written rocedures. 
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HA-7100 General: 

Packaging, shipping, receiving, storage, and handling requirements shall be 
in accordance with AA-7000 and this Section. 

HA-7210 Packaging (General): 
ir cleaning, air conditioning, and air handling unit housing packaging 

requirements are dependent upon the protection level as described in AA-
7230. Additional clarification or exce lions are rovided below. 

HA-7211 Packaging (Protection): 
ir cleaning, air conditioning, and air handling unit housings shall be 

protected to prevent physical damage. All openings shall be covered with 
ood, metal, or plastic. Waterproofing is required to exclude moisture from 

interior spaces and external devices. Mating surfaces shall be identified and 
specifically protected from damage. Protection equal to Level "D" is required 
or the basic unit. Protection for housing components must be equal to that 

re uired b the level of rotection s ecified in the a licable Code section. 
HA-7300 Shipping: 

his Sub-article relates to transportation methods from the manufacturer or 
supplier, to the job site. Shipping shall comply with the provisions of AA-
7100, AA-7200, and AA-7300. 

HA-7400 Receiving: 
Receiving at the job site or intermediate location, where additional work is to 
be performed or for long term storage, shall be accomplished in accordance 

ith the provisions of AA-7000. It shall be the requirement, at any receiving 
point, to have adequate descriptions of items to permit suitable inspection fo 
conformance, dama e acknowled ment, and ro er documentation. 

HA-7510 Storage (General): 
Housing storage requirements are dependent upon the protection level 
described by AA-7230. Protection equal to Level "D" is required for the basi 
unit. Protection for housing components must be equal to that required by 
he level of protection specified in the applicable Code section. These levels 

shall be the required storage requirements along with the requirements of 
HA-7511 and HA-7512. 

HA-7511 Storage (Drains and Vents): 
II housing drains or vents shall be sealed or closed as specified by the 

Owner or designee. Provisions may be made to use certain drains or vents 
or assurance that water or other objectionable material does not accumulate 
ithin the housin . 

HA-7512 Storage (Other Components): 
Components covered by other Sections of this Code, that are installed into 
and integral assembly which is covered by this Section, shall be stored in 
accordance with AA-7230. 

f:f;;;,tda430tlb,.:::,,, , 
HA-8100 General: 

Equipment and material covered under this Section shall be manufactured, 
abricated, installed, inspected, and tested in accordance with the provisions 
of a Qualit Assurance Pro ram meetin AA-8000 re uirements. 

HA-8200 Material Identification: 
Measures shall be established for controlling and identifying material 
hroughout the manufacturing process and during shipment in accordance 
ith AA-8000. 
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(b) housing drawings including: 
( 1) outline drawings 
(2) piping and instrumentation diagrams 
(3) wiring diagrams 

( c) material list 
(d) welding procedures and procedure qualification records as required by 

applicable welding codes listed in HA-6140 
(e) reports for tests an inspections required by HA-5000 
(f) seismic and environmental qualification reports 

o eratin , installation, and maintenance manuals. 
~~z1F/'!X'::9o§}oi}~~ 19~MF-Rlff:«wi3S¼;™Q1SW,Mv!RIJ\JGlW?ii1".i;\1fir,f'.1,f~~is1¾%:ir:1f:;~:iti1TI:!;,;i&w;;,;;,,w1d,;~,f;,if:'i~~p::,,,,11:M;;;:,~1 

HA-9100 General: 
II items manufactured under the requirements of this Section shall be 

identified to assure compliance with AA-9000 requirements. 
Records, as necessary to assure compliance with AA-8200, shall be 
maintained by the responsible organization in accordance with the approved 

ualit assurance ro ram. 
HA-9110 Stamping/Marking: 

Stamping/marking, as used herein, provides a means of maintaining 
identification of finished products for the purpose of retaining traceability of 
material. 

HA-9111 Housings: 
Housings shall be provided with nameplates, in accordance with AA-9120, 

hich relate the housings to the applicable design and fabrication 
documents. Housings fabricated in multiple sections need only one 
nameplate. Each section shall have identification maoongs, observable after 

· · · II sections. Nameplates shall be visible 

. HA-9112 Housing Accessories: 
Housing accessories shall be marked, stamped, or provided with a 
nameplate which shall relate to the design and fabrication drawings. 
Identification shall be observable after com leted installation. 
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Section CA {Conditioning Equipment) 

Not Applicable 

None of the applicable components listed in CA-1110 are part of the OGTS. Section CA states the following: 
"Applicability: 
This Section establishes requirements for the design, manufacture, testing, and documentation for forced circulation air 
cooling and heating coils, air washers, evaporative coolers, and electric heating coils used in nuclear safety-related air 
conditioning and air and gas treatment systems in nuclear facilities." 

The applicable components called out in CA-1110, General Requirements, are eliminated as part of this ventilation system as 
follows: 

• Forced circulation air cooling and heating coils > Air heater type used in ventilation system does not use forced air 
circulation but uses a glycol heat exchanger that may be covered in ASME AG-1 future section GA. 

• Air washers > None in this ventilation system 
• Evaporative coolers > None in this ventilation system 
• Electric Heating Coils > Heater does not have electric heating coils to directly heat the process air. The heat exchanger 

referenced in the future GA section is the closest component description to the heater used in this .ventilation system. 

The excluded components are called in CA-1132, Exclusion of Components as follows: 
"Conditioning equipment and associated accessories not included in this section are humidifiers, dehumidifiers of the 
adsorption type, infrared heating devices, controllers, valves, strainers, traps, pumps, refrigerant expansion valves, shell- and 
tube-type refrigerant evaporators and condensers, and compressors." 

CH2MHill Environmental discussions with the Washington State Department of Health (WDOH) in May 2004 verified that WOOH 
considers this section only applicable to electric heaters with coils exposed directly to the air stream. 
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cope: 
his section of the Code provides requirements for the performance, design, 

construction, acceptance testing, and quality assurance for moisture 
separators use in air and gas cleaning systems in nuclear safety-related air 
or gas treatment systems. 

Purpose: 
he purpose of this Code is to assure that moisture separators used in 

nuclear safety-related air and gas treatment systems are acceptable in all 
aspects of performance, design, construction, and testing. 

pplicability: 
his section applies to modular, impingement-type liquid droplet separators 
hich typically employ layers of fibers, layers of mesh, or alternating layers 

of each. This section does not include the integration of the moisture 
separators into a complete air cleaning system. It only applies to moisture 
separators ready for installation in air cleaning systems. 

Definitions and Terms: 

FA-2000 Referenced Documents 
~t:f:'ifi.ti?B:d.@JlfIWi; 

FA-3100 

FA-3200 

llowable Materials: 
Pads: the pad is usually constructed of glass fiber and/or corrosion resistant 
(stainless steel) wire. Other materials that have demonstrated equal or 
better corrosion resistance are allowable if they meet the requirements of UL 
900, Class 1 filters and the design conditions. 
Frames, cross-grids, and supports: material shall meet the requirem·ents of 

STM-A 240, Type 304, stainless steel or as required to meet design 
conditions. 
Rivets: when rivets are used for fabrication or attachment they shall be 300 
series austenitic steel meeting the minimum requirements of ASTM-A 581, 

ype 303. 
Gaskets: the material for these parts shall be closed cell silicone rubber 
sponge, Grade SCE-43-1 or SCE-44-1, in accordance with ASTM-D 1056. 

dhesive: adhesive used to splice gaskets or to fasten gasket to cell shall 
be com atible wit asket material and a ro riate to intended a lication. 
Limits: 
Materials of construction specified here for the moisture separator are 
ypical. Alternative materials are acceptable as long as they meet the · 
design conditions, UL 900, Class 1 filter requirements and pass the 
ualification test of FA-5000. 

F A-3300 Material Certification: 

~K4tt~~4'.@Jil@t'.if:l: 

he Manufacturer shall supply certification to the purchaser that all materials 
used in fabrication of the moisture separator conform to the requirements of 
FA-3200 

FA-4000 General: 
Design conditions for moisture separators are a maximum relative humidity 
of 100%, operating temperature of up to 285 degrees F, and a total 
integrated radiation environment of 8 x 107 Rads unless otherwise specified 
in the desi n s ecifications. 
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General Design: 
Moisture separators shall consist of frames designed to retain the deep bed 
1brous pads. The pad shall be held in place in the frame by a retaining 
rid(s) or mechanism. Frames shall be designed to include drain holes to 

prevent re-entrainment of trapped liquids. Seals shall be provided as 
necessary to prevent bypass of entrained liquid droplets. (Refer to Non-
mandato A endix FA-A for a ical confi uration . 

FA-4210 Design Requirements: 
he moisture separator shall meet the requirements given in Table FA-4200-

1. 
FA-4220 Pad: 

he pad shall be fabricated of approved material (FA-3100). Fabrication of 
he ad shall be controlled as to rovide the re uired ad densi . 

FA-4230 Moisture Separator Assembly: 
he frame shall be fabricated from corrosion resistant non-perforated steel 

sheet and shall be formed and assembled in a manner that no bypassing of 
he separator pad is possible. Drain holes shall be provided in the bottom of 
he frame. Design shall include provisions to assure that the pad is 

maintained in its operating position and that the pad does not settle, pack 
down, or ull awa from the to or sides of the frame when installed. 

FA-4300 Structural Requirements: 
FA-4310 he moisture separators shall be designed in accordance with the structural 

requirements given in AA-4000 or qualified by test in accordance with AA-
350 or FA-5210. 

FA-4320 Load Definition: 
Loads to be considered in the structural design of the moisture separator 
defined in AA-4211 are as follows. 
(a) Deadweight (DW) consists of the metal frame that contains the pad, and 

bolting integral to the moisture separator. Instrumentation and ancillary 
equipment attached to the moisture separator are treated as external 
loads (EL). . 

(b) The pressure (NOPD) differential which must be considered is from the 
upstream to downstream side of the pad. 

(c) The seismic acceleration and response spectra (OBE and SSE) shall be 
as provided in the Design Specification. Additional dynamic loads 
AOL will also be rovided b the Desi n S ecification, as a licable. 

FA-4330 Load Combinations: 
Unless stated otherwise in the Design Specification, the applicable loading 
conditions noted in Table AA-4212 for moisture separators are as follows: 
(a) Service Level A- DW +EL+ NOPD 
(b) Service Level B - DW + EL+ NOPD + OBE 
(c) Service Level C - DW + EL+ NOPD +SSE+ AOL 
d Service Level D - not a licable 

FA-4340 cceptance Criteria: 
he acceptance criteria are listed in Table AA-4321. The design stress 
alues S shall be 0.6 S . 

1M$i1A:f$QObtii.\'4 IN'Si?E(3;ft@NfA&fID§;fflt$fl NGJff:;e\"'~~5,1:,;.,:q:\iy~i!J{,,~z~,!'ih?".'i1J'.,~i;f1ff!,'.•Tffi1~0%c'.;f4i1W~2?i~¥:i:{,;z,,'0.f 
FA-5000 Inspection and Testing: 

Inspection and testing of the moisture separator shall conform to 
requirements of this Section and to specific requirements set forth in Article 

-5000. 
FA-5100 Qualification Tests: 

design qualification test shall be performed on each specific moisture 
separator design. Four units of each design shall be tested to all 
requirements of FA-5200. New or revised designs shall require 
re ualification. 
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FA-5200 Production Inspection and Testing: 
Each moisture separator to be delivered to the purchaser shall be inspected 
and tested in accordance with this Section. 

FA-5210 Dimensional Inspection: 

it;'.~tf;11SZ:20!:'~it'l 

Overall dimensions shall be inspected to determine conformity to drawing 
requirements. Each moisture separator shall be inspected to ensure that it 
onforms to all dimensional requirements of its design. Any components, 
hich will be "hidden" in the final assembly, shall be inspected prior to 

assembly. Measurements of the pad depth and density shall be made to 
determine that it conforms to design requirements. Location and placement 
stiffeners and supports shall be inspected to determine conformance to 
drawin re uirements. 

FA-5221 Spot welds shall be inspected visually in accordance with Subarticle AA-
6332. 

FA-5222 Seal welds shall be inspected visually in accordance with Subarticle AA-
6331. 

FA-5223 Fillet welds shall be inspected visually in accordance with Subarticle AA-
6331. 

FA-5230 Moisture Separator Air Flow Resistance Test: 
ith the moisture separator oriented in a test tunnel in its service orientation 

and operating at its rated airflow, the pressure differential across the 
separator shall not exceed the maximum pressure drop rating in Table FA-

200-1 for the clean, d condition. 
FA-5240 Moisture Separator Rough Handling Qualifications: 

Four moisture separators shall be selected at random, hard-mounted to a 
rough-handling machine with sharp cutoff cams in the service orientation 
(Section FA-4100}, and vibrated for 10 min at a frequency of 200 cycles per 
minute at an amplitude of 0.75 in. (19 mm). There shall be no settling of the 
mesh pad and no broken welds or other physical damage as a result of the 
rou h handlin . 

FA-5250 Moisture Separator Air Flow Resistance Test: 
Each of the four separators subjected to the rough handling test shall be 
individually mounted in a test tunnel in its service orientation and operated at 
its rated airflow. The pressure differential across the separator shall not 
exceed the ratings in Table FA-4200-1 for the clean dry condition and clean 

et condition. The separator shall also demonstrate that it can withstand 
the minimum burst pressure differential given in Table FA-4200-1 without 
any visible physical damage or change in pressure drop (clean) at rated 

ow. 
FA-5260 Moisture Separator Performance Test: 

;~fffi~f6ij©Q[~~ 
FA-6000 

FA-6100 

FA-6200 

he four separators subjected to the rough handling test after successfully 
meeting the requirements of FA-5220 shall be tested to demonstrate 
compliance with the moisture removal and efficiency requirements of Table 
FA-4200-1. 

General: 
he moisture separators shall be fabricated using only those materials 

designated in FA-3000 and in accordance with the design outlined in FA-
000. All welding shall be in accordance with AA-6300. After manufacture, 

he units shall be tested and ins ected in accordance with FA-5000. 
Repairs: 

II welds shall be repaired in accordance with AA-6000. Damaged materials 
shall be re laced. 
Cleaning: 
Metal parts of the moisture separator shall be cleaned and degreased in 
accordance with ASTM A-380 before an weldin 
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Packaging: 
Each moisture separator shall be individually wrapped and enclosed in a 

ood or heavy corrugated paperboard carton with internal cushioning to 
ecouple shock and vibration under accelerations up to 50 g. Separators 

shall be oriented in the carton or crate with the top of the frame up. The 
artons or crates shall be clearly marked with the legend "THIS SIDE UP" or 

a similar imprint to ensure proper orientation of cartons and crates during 
handlin , shi in , and stora e. 

FA-7200 Loading for Shipment: 
Cartons shall be banded to skids or pallets in the orientation specified in FA-
7100. Wood separators and strapping protectors shall be provided between 
iers of cartons and above the topmost cartons in the load. Sufficient steel 
strapping shall be used to prevent shifting of the load on the skid or pallet. 
Separators shall not be stacked higher than three cartons.on a skid or pallet. 
Skids shall not be stacked more than two high unless bracing is provided to 
su art the u er tiers to revent dama e to the bottom se arators. 

FA-7300 Storage: 
LevelC. Stora e shall be in accordance with ANSI/ASME NQA-2, Part 

"":lii""':'if""'p:,i:i;"".,;:,::,'8=!fo=· :a=,.Kf=:iit±" ~~ 
FA-8000 General: 

he moisture separator manufacturer shall establish and comply with a 
comprehensive quality assurance program and plan in accordance with 

rticle M-8000. 
FA-8100 Documentation: 

he following documentation shall be provided to the Purchaser: 
(a) Drawing giving outline and interface dimensions of the separator; 
(b) List of materials of construction; 
(c) Qualification Reports; (Seismic) 
(d) Certification of Performance (resistance and performance tests); 
(e) Installation and maintenance instructions; and 

Stora e and handlin instructions. 
~tr,\{t;!E$~9:QQ_O;t,i,¥#: ~~iV\~fj)~8'ill&S'.l~SJ~M1B1Ni3_s:¥:A™PlMAN!D1,:>;_tli$\,~i;JM1it;if,?J~\2:@;L~i~i\fc:(,;F,t'r~~:£':bi~1,i4i;' 

FA-9000 General: 
Each separator shall have a nameplate permanently attached to the top or 
side of the frame with the following information: 
(a) Moisture separator; 
(b) Manufacturer's name or symbol; 
(c) Weight of separator; 
(d) Pressure drop across separator (clean) airflow velocity specified; 
(e) Serial number (each separator shall be identified by a nonrecurring 

alpha-numeric symbol which shall also identify all documentation for the 
separator); 

(f) Direction of flow; and 
Mountin orientation. 
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Scope: 
his section establishes requirements for the design, manufacture, 

installation, testing, and documentation for instrumentation, control 
components, and control panels used in conjunction with nuclear safety
related air and gas treatment systems. 

Purpose: 
he purpose of this section is to ensure that the instrumentation and control 

equipment included herein are adequate for use in safety-related systems. 

pplicability: 
his section applies only to permanently installed instrumentation and 

control systems associated with safety-related nuclear air and gas treatment 
systems. This section does not cover the requirements for portable 
instrumentation or controls used for in-place testing or inspection of nuclear 
air and gas treatment systems. This section does not cover the requirements 
of temporary instrumentation and controls used for testing or inspection of 
nuclear air and gas treatment systems during fabrication or installation. The 
responsibility for meeting the requirements of this section shall be assigned 
by the Owner or his designee using Nonmandatory Appendix IA-A as a 

uide. 

Materials of Construction: 
II materials used shall have properties and composition suitable for the 

application as defined by the Design Specification and the operating 
-environmental conditions as defined in Subarticle IA-4120. Materials shall 
be in conformance with the latest revision of the ASME and ASTM materials 
listed in Table IA-3100. Substitute materials shall be equivalent to or exceed 
he requirements in Table IA-3100. Materials that are part of the pressure 

boundary or support equipment shall meet the structural requirements of 
rticle AA-4000. 

IA-3200 Nonpermissable Materials: 
Use of the following materials is prohibited in the manufacture and 
installation of instrumentation and controls in nuclear air and gas treatment 
systems: 
(a) mercury 
(b) radiologically unstable fluorinated polymers 
c asbestos 

IA-3300 Restricted Materials: 
II material shall be compatible with the operating environment. The 

allowing material shall not be used unless approved by the Owner or his 
designee: 
(a) Aluminum and zinc in the presence of corrosive vapors 
(b) Adjoining materials which may cause galvanic corrosion. 
c Chlorine roducin materials, e. . Pol vin !chloride PVC . 
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Certification of Material: 
he Manufacturer shall make available a Certificate of Conformance for 

panel structural material and tubing to the ASTM numbers listed in Table IA-
3100. For those materials which do not have ASTM ratings, testing should 
be performed per ASTM A370. All other components used in the 
onstruction of the panel assembly shall be provided with a Manufacturer's 

Certificate of Com Hance to the re uirements in the De.si n S ecification. 
~f~l!li~IffiO~I! ml'Sl~llfR~~l!JlBli~~19,Jtsit.:~ .. ~ti~~~~~ll~ll:ii~&!~~~K.:..,.t~tl-il\'~t~ 

IA-4120 Design Specification: 
he Design Specification shall establish the purpose (design function) of the 

instrumentation and control components. The Design Specification shall · 
also identify the instrumentation and control component·safety 
classifications. For guidance in determining instrumentation and controls for 
nuclear air and gas treatment systems refer to Nonmandatory Appendix IA
C. The Design Specification shall provide requirements for the design, 
abrication, and selection of instrumentation and control systems in 
accordance with this Code and shall include, as applicable: 
(a) Performance requirements for all plant operating modes (accident and 

normal) wherein the equipment is expected to perform an intended 
function. 

{b) Ambient and process operating conditions including the measured 
variable for each of the applicable operating modes described in 
Subarticle IA-4120(a). 
(1) Temperature: the minimum and maximum temperatures to which 

the instrumentation and control system devices will be subjected. 
(2) Pressure: the minimum and maximum pressures to which the 

instrumentation and control system devices will be subjected. 
(3) Relative Humidity: the minimum and maximum relative humidity's to 

which the instrumentation and control system devices will be 
subjected. 

(4) Radiation - alpha, beta, and gamma: the cumulative dosage levels 
and maximum dose rates to which the equipment will be subjected. 

(5) Chemicals: concentration and duration of chemical exposure to 
which the equipment will be subjected. 

(6) Electrical: all electrical power transients to which the 
instrumentation and control system devices may be subjected. 
Variations in parameters such as voltage, frequency, and current 
shall include minimum and maximum values and their duration. 

(7) Structural: structural loads to which the instrumentation and control 
system components will be subjected. The loads shall include as a 
minimum the a licable loads listed in ara. AA-4211. 
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Manufacturer's Documentation Requirements: 
hen required by the Design Specification, documentation provided by the 

Manufacturer to the Owner or his designee shall include the following, as 
applicable: 
(a) mounting connection details 
(b) weight and center of gravity 
(c) service connections, size, type, and locations 
(d) materials of construction 
( e) design life 
(f) environmental and seismic qualifications 
(g) mounting restrictions and instructions 
h) loop and logic diagrams 

(i) electric schematic and wiring drawings 
U) panel general arrangement and construction drawings 
(k) instrument piping and tubing drawings 
(I) Certificate of Conformance 
(m) Calibration procedures and data 
(n) Panel mounted instrument list including nameplate engraving 
o Maintenance and surveillance re uirements 

IA-4140 Clarification of Code Applicability: 
Pressure retaining part whose design, materials, manufacture, test, and 
documentation are covered by ASME Section Ill shall be in accordance with 
he applicable requirements of that Code. When conflict exists between this 

Section and ASME Section Ill, the latter shall take recedence. 
IA-4200 Single Failure Criteria: 

here redundant safety channels are required by the Design Specification, 
he shall meet the sin le failure re uirements of ANSI/IEEE 379. 

l~s@1'!8'fil!:SOOi;Jl;; .· 
IA-4311 Physical separation of nuclear safety-related circuits and devices shall be in 

accordance with IEEE Standards 384. 
IA-4312 Instrument Cables, including but not limited to computer, transducer, 

hermocouple, resistance temperature detector, or other low level signal 
cables shall be installed in se arate racewa s from ower-car in cables. 

IA-4321 

IA-4322 

IA-4323 

IA-4324 

IA-4325 

IA-4326 
IA-4400 

Instrument sensing lines and interconnecting tubing for redundant safety 
channels shall be routed a minimum of 18 in. apart from each other, in areas 
ree of or rotected from missiles, hi h-ener ·et streams, and i e whi s. 

here 18 in. of separation cannot be maintained each line shall be 
separated by a barrier extending at least 1 in. beyond the line of sight 
between redundant sensing lines. The design and installation of separation 
barrier shall be in accordance with the re uirements of Article AA-4000. 

ubing shall not rest against surfaces that can cause wear or mechanical 
dama e. 
Sensing lines shall be routed to ensure that the intended function is not 
·eopardized due to high vibration, abnormal temperature or stresses due to 
hermal ex ansion. 
Divisional separation of permanently filled capillaries, sensing lines and 
interconnecting tubing for nuclear safety-related devices shall be identified 
b color codin and ta in , as a minimum, at both ends. 

Qualification of Equipment: 
II components shall be operable when exposed to the range of operating 
onditions specified during normal and accident conditions. Manufacturer 

installation and maintenance requirements that are needed to maintain 
qualification of the equipment shall be identified by the Manufacturer and 
allowed in the ualification ro ram. 
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Normal Operating Conditions: 
II components shall be specified, manufactured, and qualified to ensure 
peration within performance limits (e.g., accuracy) when exposed to their 

normal operating conditions. Normal operating conditions include but are 
not limited to exposure to the following: temperature, pressure, humidity, 
ibration, chemicals, ower levels and fluctuations, radiation. 

IA-4420 Environmental Qualification: 
Safety related components operating in a harsh environment (as defined in 
10CFR50.49 shall be ualified in accordance with IEEE Standard 323. 

IA-4430 Seismic Qualification: 
Safety related components and mounting shall be seismically qualified using 
he guidelines of IEEE Standard 344 to the Owner's required response 
spectra, plus applicable amplification factors, for the components location 
and mounting. Components that do not perform a safety-related function but 
must retain their structural integrity so as not to damage, degrade or interfer 

ith the performance of safety functions by any safety related equipment .or 
components shall maintain their structural integrity when subjected to 
a licable seismic loads. 

IA-4440 Qualification Documentation: 

¥:ihilAi¼l}:iQ'~'.t!lii! 

he Owner shall have documentation demonstrating the qualification of 
components and showing the Owner's acceptance of the qualification testing 
and results. 

IA-4511 Control panels shall be designed to support and protect the nuclear safety
related instrumentation and controls and to facilitate the monitoring and 
control of the mechanical e ui ment o eration and erformance. 

IA-4512 Instrumentation and control devices on the front and the inside of control 
panels shall be arranged in accordance with the requirements of ISA
RP60.3. 

IA-4513 emperature limits inside a control panel shall be maintained within the 
allowable specified design temperature range for all components mounted 
inside the anel. 

IA-4521 Material for enclosures, stiffeners, braces, supports and frames shall be 
selected to meet the structural desi n re uirements of Article AA-4000. 

IA04522 Support shall be provided for incoming cables, wiring, piping, and other 
a urteilances. 

IA-4523 Subpanels and brackets for mounting instruments shall meet the structural 
loads and load combinations set forth b the Desi n S ecification. 

IA-4524 Panels weighing over 200lbs shall be provided with removable lifting eyes or 
ther means as required for loading, unloading, and moving the panels to 

heir final installation location. 
IA-4525 II tubing, wire troughs or raceways used in the panel shall be of the metallic 

ype or shall be manufactured from fire retardant or self-extinguishing 
material. Nonmetallic components and devices shall be manufactured from 
self-extinguishing materials, as classified by ASTM Standard D635, 
Standard Method of Test for Flammabili of Self-Su ortive Plastics. 

IA-4526 Panels shall be provided with an integral mounting plate or a separate 
structural channel member, as required by the Design Specification, to 
acilitate the mounting of panels on imbedment plates or anchor bolts 
rovided in walls or floors. 

IA-4531 iring bundles shall be supported by such devices as clamps, straps, wire 
ies, wire wra , etc. Uninsulated metallic/wire ties shall not be used. 

IA-4532 Insulating grommets shall be installed through all openings provided in 
artitions for the assa e of wires or cables. 

IA-4533 here a cable crosses a panel hinge, multi-stranded flexible wire shall be 
used. The cable shall also be secured on each side of the hinge, protected 
ram dama e. 
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erminal blocks shall be installed on subpanels for terminating cables 
entering and leaving the panels, except that wire leads from thermocouples 
and certain other temperature-detecting devices may be brought directly to 
he terminal blocks in the instrument cases. 
erminal blocks shall be provided with a marking strip, and terminals shall b 
learl identified. 
he terminal blocks used for the termination of power voltage circuits, the 

control voltage circuits, and signal circuits (low voltage or current) shall be 
h sicall se arate from each other. 
he control panel and its appurtenant equipment shall be connected to a 
round bus inside the panel for personal safety. The method of grounding 

shall not compromise the independence of the redundant safety-related 
instruments and shall be in accordance with IEEE 1050. A method of 
erminatin to the Owner's station round bus shall be rovided. 

· Power supplies within control panels shall be provided with branch circuit 
overload rotection and a means to disconnect incomin ower. 
Fuses shall be installed in locations free from obstructions. 
Fuses shall be sized to limit fault currents within the requirements of the 
cable insulation. 
Process sensing lines, fittings and valves installed within panels shall meet 
he re uirements of Subarticle IA-4600. 

II non-process piping, tubing, or valves installed inside panels shall be in 
accordance with ANSI 831.1 unless otherwise required.by the Design 
S ecification. 

ubing bends shall be smooth and formed to avoid flattened, kinked, or 
rinkled bends. 

Panel piping or tubing installation shall not interfere with panel mounted 
instrument removal or access to the instrument for maintenance ur oses. 
Isolation valves and test connections shall be installed in an easily 
accessible location to allow in- lace calibration of all instrumentation. 
Isolation valves shall not be solely supported by the instrument tubing. 
Isolation valve supports shall be secured to the panel structure or 
substructure to revent tor ue bein a lied to the tubin . 
Bulkhead fittings shall be used for termination of the control tubing from 
inside and outside of the anel. 
Instrument lines shall have permanent tags on both ends where required to 
assure proper identification. The type of material, color coding, and method 
of ta in shall be as re uired b the Desi n S ecification. 

here required, pressure reducing valves, complete with isolation valves, 
relief valves, and gauges, shall be installed inside the panel to provide a 
re ulated instrument air su I to an instrument air header. 

he instrument air header shall be provided with isolation valves for each 
branch line. 
Permanent nameplates shall be installed on control panels to designate 
instrument function and tag number. Nameplates shall be in accordance 

ith ISA-RP60.6 or the Owner's re uirements. 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

Mounted Instruments and Sensors: 
Instruments shall not be mounted in locations where their performance will 
be adversely affected by equipment vibration. Instrument chassis and 

ttached capillary tubing shall be supported to meet the seismic 
re uirements for their articular location. 

IA-4700 Interconnecting Wiring for Skid Mounted Components: Interconnecting 
circuits between components mounted on a skid shall meet the requirements 
of the National Electric Code, Sections 250-59 and 250-95, and paras. IA-

534 and IA-4535. 
itQq1¼:§l;a,0x;g~ l6'~Imffiii'6us.ehstfu· 11a1.iiasfi:1no~F'.1~kfiiliisfai1iiax'Futi1iY-·g,;~,~~~h:.~~~~itE~~~&-~i~tfi!l):1)~;,;; 

IA-4811 Instrument piping, tubing, isolation valves, and permanently filled capillaries 
in systems designed to ASME Section Ill shall be designed and constructed 
o the requirements of ISA Standard S67.02 as supplemented below: 

(a) Instrument sensing lines that are connected to Class 2 process piping or 
vessels shall not be less than Class 2 Seismic Category I from their 
connections to the process piping or vessel to and including the 
accessible isolation valve. 

(b) Instrument sensing lines that are connected to Class 2 processing 
piping or vessels and that are used to actuate or monitor safety related 
systems shall not be less than Class 2 Seismic Category I from their 
connections to the process piping or vessel to the sensing 
instrumentation. 

(c) Instrument sensing lines that are connected to Class 3 processing 
piping or vessels and that are used to actuate or monitor safety related 
systems shall not be less than Class 3 Seismic Category I from their 
connections to the process piping or vessel to the sensing 
instrumentation. 

IA-4812 Instrument sensing lines not connected to ASME Section Ill Class 2 or 3 
i in , vessels or ductwork shall meet the re uirements of ANSI B31.1. 

IA-4813 Fitting material shall be compatible with the tube or. pipe material to avoid 
alvanic corrosion and rovide acce table solderin or brazin ·oints. 

IA-4820 ube Pitch and Condensate Trap: 

IA-4831 

IA-4832 

here the potential for condensation or oil migration exists, condensate or 
oil traps with valved drain legs shall be provided at the low points of the 
ubin . 

Sensing lines and tubing shall be installed in a continuous support system 
such as metal trays wherever practical. Sensing lines and tubing shall be 
run along walls, columns and ceilings to avoid damage by pipe whip, 
missiles. Jet forces or fallin ob·ects. 

he support system for instrument sensing or interconnecting lines shall be 
aken into account in the tra or duct han er loadin re uirements. 

IA-4833 Supports for nuclear safety-related sensing lines shall be designed using the 
re uirements of Article AA-4000. 

IA-4834 Loads such as thermal expansion and weight of insulation shall be evaluated 
in accordance with ara. AA-4212 for instrument tubin . 

IA-4841 

IA-4842 

i.¢hKl~M90@,;!'f.1i 
IA-4910 

Root valves shall be located in the vicinity of the point of connection to the 
recess i e or duct. 

Isolation valves and test connections shall be installed in a location to allow 
in- lace calibration of instrumentation. 

he Owner shall establish setpoints for nuclear safety-related air and gas 
reatment systems with allowance for loop inaccuracy and have provision for 

mar in to assure thats stems erform within their desi n limits. 
IA-4920 Safety-related setpoints and loop error determinations shall be determined 

usin the methodolo of ISA Standard S67.04. 
;,ic,\,1A~&o'.0lr'>~,, j'KfSPE®+IQN,P;t)lf)?fJ\E;Sffil!!J$'~;~f"'.''ij,-y,f•-y/1¾'"·'.•i>;;c,;:':J·;'.f-;,~:~~;-,i;'Jft}t,f;}:ihj,YHc,tgtc 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

IA-5111 

IA-5112 
IA-5120 

IA-5200 

IA-5220 

IA-5230 

IA-5300 

Inspection and testing of instrumentation and control components shall be in 
accordance with IEEE 336. In addition, the requirements of Article AA-5000 
su lemented b the followin shall a I . 

ritten procedures with acceptance criteria for visual examination, 
inspection and functional testing shall be developed in accordance with 
Subarticle AA-5120 and Article T A-3000 for instrumentation and control 
com onents. 

est Reports: 
fter inspection and testing is completed a written test report shall be 

prepared by personnel performing the test in accordance with Subarticle AA-
5250. 

isual Inspection: 
isual inspection shall be performed in accordance with a written checklist 

per Subarticle AA-5240. For example of a checklist see Nonmandatory 
endix IA-B. 

Methods of Visual Examination: 
isual examination shall be performed by either method of direct visual or 

remote visual examination in accordance with Subarticle AA-5220. 
ritten Procedures: 

isual examination shall be performed in accordance with approved written 
rocedures. 

Calibration and Testing: 
Manufacturer's calibration and test instrumentation shall be in accordance 

ith Article T A-3000 and traceable to NIST. 
IA-5311 II instruments and devices shall be calibrated and tested in accordance with 

he rocedures develo ed for ara. IA-5111. 
IA-5312 iring for control power shall be subjected to a Megger test at the panel 

assembly facility. Megger or other high voltage test shall not be applied to 
instrumentation or shielded cables. 

IA-5313 n electrical continuity test shall be performed to demonstrate the 
correctness of the wiring termination of all panel mounted instruments. 
Functional tests shall be performed in accordance with written test 

rocedures a roved b the Owner or desi nee: 
IA-5321 II local mounted instruments and devices shall be calibrated and tested in 

accordance with the Manufacturer's calibration and test procedures and the 
rocedures develo ed for ara. IA-5111. 

IA-5331 Pressure testing of pneumatic control circuits shall be performed in 
accordance with ISA Standard RP7.1. 

IA-5332 Pressure testing of sensing lines shall be performed in accordance with 
NSI/ASME B31.1 or ASME Section Ill as a licable 

l~J~iH~maood::ili& 81.\Jiil'liti1&:~8.81JJA1l[Gtfilfl(~_Q}/,\$,$]:tMBll~,%~}.£J,£g;;~;;;;;~:;~1WB1l1~'%\tiiiB¥SI;!;,?J;j'.;£k®:,;;;;; 
IA-6100 General Requirements: 

In addition to the requirements of Article A-6000, the following requirements 
shall a I . 

IA-6111.1 Materials: 
Materials to be used in the fabrication of control panels, instruments, 
devices, components, parts, sensing lines; and support systems, anchors 
and bolts shall conform to the re uirements of Article IA-3000. 

IA-6111.2 Materials: 
hickness of plate material for the enclosure skin, stiffeners braces, and 

rame shall be selected to meet the structural loadings and applicable 
seismic re uirements of Article IA-4000 and the Desi n S ecification. 

IA-6112 Repair of materials and surfaces with defects shall be performed in 
accordance with ara. AA-6123. 

~ify~(yff\¾S20l'.l ,-·~-Jt r:abriGah01f PtoCe$'$-/Y? ~r;h;r-h;i_L··-. ::~;~ \~?~{$1}?/ ::~:1~::,:_x<-4 .. 2v4%iS\:¼ite(\.ts:·{ttZ!h,.JUP.~ :· 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

IA-6212.1 Panel Fabrication by Welding: 
hen the control panel enclosure is fabricated by welding more than one 

piece of sheet steel, the welding joint shall be made in accordance with the 
requirements of Sub-article M-6300. Warping or distortion from cutting, 
punching or welding operations shall not extend beyond the outer edge of 
he anel mounted device. 

IA-6212.2 Panel Fabrication by Welding: 
he control panel shall be all welded sheet steel or plate construction. 

Reinforcing shall be provided so that the deflection due to the added weight 
of the instruments will not exceed 0.125 in. for an 4 ft of anel surface. 

IA-6220 Fittings and Aligning: 
Fittin and ali nin shall be in accordance with Sub-article M-6230. 

IA-6230 Mechanical Joints: 
Mechanical 'oints shall be in accordance with Sub-article M-6230. 

IA-6300 elding: 
eldin shall be in accordance with Sub-article M-6300. 

IA-6400 Brazing: 
Brazin shall be in accordance with Sub-article M-6400. 

IA-6500 Cleaning and Coating: 
Cleanin and coatin shall be in accordance with Sub-article M-6500. 

IA-6600 Installation Requirements - Handling and Rigging: 
Handlin and ri in shall be in accordance with Sub-article M-6610. 

IA-6700 Material Identification: 
Materials of construction of the control panel shall be as specified by the 
Owner or designee. A Certificate of Conformance shall be supplied as 
re uired b the Desi n S ecification and Sub-article IA-3400. 

~111~~1oJ:1Qii,1l ~~~~~Url~[S'.lttl!:1\lt!rnl<S\'iIR~<~JEllf&~flSfE_@~~~f1iijW~Rl~~1Qfilf®~M'~~.~t ~1Jfti!~J¥Yi'ftf~1t~l 
IA-7100 General Requirements: 

Packaging, shipping, receiving, storage, and handling of all control panels, 
instrumentation, and accessories shall be in accordance with Article M-
7000 and ANSI/ASME NQA-2, Part 2.2. 

ny control panel made of items requiring different levels of handling shall 
be classified to the hi hest level desi nated for an of the res ective items. 

IA-7200 Packaging: 
II control panels and sensitive instrumentation (if packaged separately) 

shall meet the requirements of packaging level B in accordance with 
NSI/ASME NQA-2, Part 2.2 paras. 2.2.2 and 3.2.2. 
hen bulk accessories are packaged separately (i.e., valves, sensing lines, 

instrument cables) the packaging shall meet the requirements of packaging 
level C in accordance with ANSI/ASME NQA-2, Part 2.2 paras. 2.2.3 and 
3.2.3. 
Identification and marking on the outside of all packages shall be maintained 

nd weather- roofed. 
IA-7300 Shipping: 

he mode of transportation used shall be consistent with the protection 
classification of the item and with the acka in method em lo ed. 

IA-7410 Inspection (Receiving): 
Preliminary visual inspection shall be performed prior to or immediately after 
unloading to determine if any damage occurred during shipping. Unless the 
packaging marking prohibits unpacking, the contents of all shipments shall 
be visually inspected to verify that the specified packaging and shipping 
requirements have been maintained. The inspection shall be performed in 
an area equivalent to the level of storage requirement for the item (see Sub
article IA-7500 . 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

Control panels and sensitive instruments shall be stored indoors. This area 
hall have paved floor or equal and shall not be subject to flooding. The 

area shall be well ventilated and shall be provided with uniform temperature 
antral to prevent condensation and corrosion. Original packaging is 

recommended if item is to be stored for a long period of time. 
Miscellaneous accessories such as valves, sensing lines, and instrument 
cables shall be stored as described above, except that temperature control i 
not required. 

II items shall be plainly marked so that they are easily identified, and shall 
be stored in a manner as to permit ready access for inspection, 
maintenance, or retrieval without excessive handling to minimize risk of 
dama e. 

i:~;fi~l£:i't$Q{)_ti,,ff,$ : ·!::J.tXUIJrn:,1,l;S.SQ~~lC S:iREJil,tUJl:RlzrvJl::;W;rt;rJ;z;;:';;)'.'/'.;;;;,;~;~tx:it;;}:::r!;;:f\fil;tf:Jt,f&~t2rc;${1 
IA-8100 General: 

IA-8210 
IA-8211 
IA-8212 

Quality assurance for instrumentation and controls shall be in accordance 
ith the re uirements of Article AA-8000 and the re uirements below. 
est Reports and Data: 
he following test reports and data supporting the design and installation of 

instrumentation and control devices used in nuclear facilities air and gas 
reatment systems shall be maintained in records: 

(1) All records and procedures that are required to be maintained by ANSI 
B31.1 for the portion of installation designed to ANSI B31.1 and ASME 
Section Ill for the portions of installation designed to ANSI B31.1 and 
ASME Section Ill. 

2 
~;'C:~'.iAsJ:fl00001~t 

Documentation as identified in Sub-articles IA-4130 and IA-4440. 

IA-9100 General: 
Permanent types of nameplates shall be designed, manufactured, and 
installed in accordance with the requirements of Article AA-9000 and the 
re uirements below. 

IA-9200 Requirements: 
Each instrument and control device shall be provided with a permanent type 
of Manufacturer's name late. 

IA-9310 Nameplate (Material): 
Nameplates supplied and installed by the manufacturer shall be made from 
noncorrosive material. 

IA-9320 Nameplate (Size): 
Name !ates shall be sized to accommodate all ertinent information. 

IA-9330 Information: 
he following information shall be stamped or engraved on each nameplate 

in lieu of requirements of Sub-article AA-9120: 
(a) Manufacturer; 
b) Model or catalog number; 
c) Serial number; 
d Ran e. 
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TA-11-1000 Summary of Method: 
Ducts and housings which form the pressure boundary of the system shall 
be pressure tested, with air, to the structural capability pressure to verify that 
here is no breach of integrity or unacceptable distortion. Fans, dampers, 

and other components which form parts of the pressure boundary shall be 
installed and tested with the ducts and housings to verify the interface 
onnection inte ri . 

TA-II-2000 Prerequisites: 
Construction, modifications, or repairs affecting the test boundary shall be 
complete and inlet and discharge openings of the duct or housing sealed 
before the test is started. Electrical, piping, and instrument connections shall 
be com lete and all ermanent seals installed before the test is started. 

TA-11-3000 est Equipment: 
a) pressurization source 

(b) covers to seal test boundaries 
c ressure indicatin device accurate to +/-0.1 in. w. 

TA-II-4000 Procedural Guidelines: 
. (a) Connect the pressurization source to the duct or housing. 
(b) Install instrumentation to indicate the pressure inside the duct or 

housing being tested. 
(c) Start the pressurization source and operate until the structural capability 

pressure is achieved. Maintain pressure for the duration of the 
inspection. 

(d) Inspect the test boundary for breach of integrity or distortion. 
e Release ressure and ins ect for ermanent distortion. 

T A-11-5000 cceptance Criteria: 
II distortion shall be measured and compared to the acceptance limits of 
e Owner's Desi n S ecification. 

TA-11I-1100 Summary of Method: 
Ducts and housings that form the pressure boundary of the system shall be 
leak tested, with air, using one of the methods listed in this procedure. 
Either method may be used and will produce a similar result. The constant 
pressure method is useful in testing small volumes whereas the pressure 
decay method is useful in testing large volumes. Fans, dampers, and other 
components that are part of the pressure boundary shall be installed and 
ested with the pressure boundary to verify interface connection leak 
ightness. If the measured leak rate is in excess of the acceptance criteria, 
he leaks shall be located by one of the methods listed in this procedure. 
fter leaks are repaired, the duct and housing shall be re-tested to verify 

leak ti htness. 
TA-I11-2000 Prerequisites: 

Construction, modifications, and repairs affecting the test boundary shall be 
complete and the .inlet and discharge openings of the duct or housing sealed 
before the test is started. All electrical, piping, and instrument connections 
shall be complete and all permanent seals shall be installed before the test i 
started. For pressure decay testing, the volume of the pressure test 
bounda must be calculated. 
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ASME-AG-1-2003 CODE ON NUCLEAR AIR AND GAS TREATMENT 
COMPLIANCE REQUIREMENTS 

est Equipment: 
(a) pressurization source 
b) covers to seal test boundaries 

( c) clock or timer accurate to +/-1.0 second 
(d) pressure indicating device accurate to+/- 0.1 in. 
( e) flowmeter or totalizing gas volume meter accurate to +/-5% ( constant 

pressure method) 
f) temperature indicating device accurate to +/-0.5 degrees F 

(g) bubble solution for detecting air leaks (bubble method) 
(h) optional portable electronic sound detection equipment (audible leak 

method) 
i barometer 

cceptance Criteria: 
If the calculated leak rate exceeds the Owner's acceptance criteria, locate 
leaks in accordance with one of the techniques outlined in 111-4400 or 111-

500. 
Bubble Leak Location Method ... see this article in AG-1 for test 

B-56 

G5-524 



RPP-24544 REV l<;l 

hnoloov o. amec!J 
TECHNICAL SPECIFICATION 

PROJECT: Final DBVS Design 145579-D-SP-037 I REV.1 

PROJECT NO.: 145579 WET SCRUBBER SKID ASSEMBLY 
DESIGN AND FABRICATION 

CLIENT: AMEC E&E - Richland, Washington 

Appendix C 

Example Data Sheets 

Cover 

Butterfly Control Valves, Example 

Full Port Ball Valve, Example 

Check Valve, Example 

Quick Disconnects, Example 

Single-Phase Transformer, Example 

Distribution Panel, Example 

Nonfused Disconnect Switch, Example 

Lighting Fixtures, Example 

Local Control Station, Example 
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Butterfly Control Valves SPEC. No. 

:145579.O-SP-037: 

am•e· · .. ·; . ,· 

NO. BY DATE REVISION SHEET OF DATE 
.. 

1 1.- _._-
11/4/2005 

BY CHK'D APPR. 

JI 

P.O. 

REQ. 

Service: ;,,:::; :,c .. ,,scrubbei};ys·. ; -•· _c__ __ _;_ _____ _c__ ____ _ P&ID : DBVS-SK-P101 

Line no.: Fluid Code: Desc.: 

Units Max Flow 

2 

3 

4 

5 

(l 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

CJ) 
z 
0 
i= 
0 z 
0 
(.) 

w 
(.) 

~ 
w 
CJ) 

w 
z 
::::; 

• Flow rate 

• Inlet Pressure P1 

• Outlet Pressure P2 

• Differential Pressure dP = P1 - P2 

• Inlet Temperature 

• Spec.Weight/ Spec.Gravity/ Mol. Weight 

•Viscosity/ Specific Heats Ratio 

• Vapor Pressure Pv / Crit Press PC 

• Required Cv 

• Travel 

• Predicted Sound press. level (at 1 m.) 

Compressibility (Z) 

Solids cone. / Particule size 

Pipe Line Size In 

Pipe Sch./W.thick. In ___________ _ 

Mater'! ANSI 

Out 

Out 

ACFM 

inw.g. 

inw.g. 

inw.g. 

F 

cp 

% 

dBA 

Ins. f---4-----'=======----===;;._---====--ll 
• Type _______ Butterfly Valve ____ •Std/ Full port -~~II_ __________ _ 

• Size ANSI class 

' Valve max P / T0 

• Manufacturer · '-Keystone Series 
----------------

• Model 
----------------------------------------

t:i • Body/ Bonnet Mater'! 
z z 
0 
(l) 

i5 
0 
(l) 

• Liner Mater'!/ In.Diam. 

End i In 

Connection I Out ________________ -___ ---_--_-·_-----_-_· --_-- ~~--:-.:~~~-~ 

Flange Face Finish 

~ • Face to Face dim. 

25 ;;; End Ext/ Mater'! 

------------------------

26 • Flow Direction 
-- .. ------•------------·-·------ ------

27 • Type of Bonnet 

28 • Lube & lso Valve 

29 • Packing Material 

30 • Packing Type 
t--+--------=~.c=~=~======~--H 

32 • Type 

33 

34 

35 

36 

37 

38 

39 

40 

41 

43 

44 

45 

I 
q,J 

50 

--------··-·-·--------- --···--- ----------·-
• Size • Rated Travel 

• Characteristic 

• Balanced / Unbalanced 

2 • Rated • Cv * FL ·xt 
12 ----
;-- * Plug/Ball/Disk Matr'I 

• Seat Material 

• Cage/Guide Mtr'I 
-----·----------

• Stem Material --------------- ----

ui NEC Class 
CJ) 
w 

8 
<( 

CJ) 
w 
;--
0 
z 

Group Div. 

53 

54 

55 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

83 

84 

85 

GS-526 

I)'. 
w z 
0 
E 
CJ) 

0 
0. 

(f) 
w 
I 
(.) 
;--

~ 
CJ) 

;-
w 
CJ) 

I)'. 

;;: 

CJ) 
;
CJ) 
w 
;--

Nonm Flow Min Flow Shut Off 

FlowThru 

0 

Max. 85 dbA 

0% 

*Type 

Keystone Series • Manufacturer 

* Model 
----··----·--------····--~----- ... --·--··-·--·- ----- ---

• Size • Eff Area 

Action Open / Close / Lock 

• Max Allowable Press. 
------------------ ------------------

• Min Required Press. 

Available Air Supply Pressure : 

Max_ 

• Bench Range 

Actuator Orientation 

Handwh'I Type 

Air Failure Valve 

Input Signal 

*Type 

Min 

Set at 

Smart Communic. 

• Mfr & Model ... __ _ __ Keystone Seri~5. _____ . 

• On Iner. Signal, Output: Iner./ Deer. 

Gauges By pass 

• Cam Charact's. 

• Air Port size • Boosters 

Type ______________ 24VDC Proximity (3) __ .. Quantity_ 

* Mfr& Model Keystone Series 

Nb. contacts/ rating 

Actuation Points 
--------·----··---·-·-··· 

•Mfr& Model 

• Set Press. 

Filter Gauge 

• Hydro Pressure 

ANSI / FCI Leak. Class 

____ . __ _:rest ~_esults sub!:'l_i~~ls req~ired 
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Valves SPEC. No • 

. ·.14ss1~o~sp;o3T:\ 

ame NO. BY DATE REVISION SHEET 1--------~1---~--------l. ·.·. •· :,:1 

BY 
Ji 

I CHK'D 

DATE 
11/4/2005 

APPR. 

P.O . .. :; ·,;·.:: ....... ,._,-,,· 

roject: .Derri6nstrati6n'Bulk Vifrificatio·n Project::·· 

1. Type FULL PORT BALL VALVE 

2. Body Size 

3. Body Material , .......... __________________ _ 
4. Port Size ·--------------------------
5. Number of Ports 

6. Guiding 

7. End Conn/Rating 
----------------------

8. Packing MaterialfType 
------------------

9. Lubricator 
-----------------------··-------

10. lsoValve 

11. BonnetType 
-----------------------

12. Trim From 
---------·----------------------- ----

13. Tlim Material Seal/Plug 
------------- - -----

14. Shaft Material 
--------------------- ··-·· 

15. Required Seat lightness 

16. Max Allow Sound Level dBA 

Rev. 

Design Pressure 

Design Temperature 

'Tag. No. 

------------------ -----·--
-----------------·--··· 

---------------- .. - ... -

Line no. /Equip. P&ID T° 

19. Flow Composition 

20. Required Cv 

21. Inlet Press Norm/Max 

22. Flow Rate Norm/Max 

23. dP/Max Shut Off dP 

24. Temp Oper/Max 

25. Oper sp grNisc 

26. % SuperheaVFlash 

27. Grit Press/% Solids 

28. Mal WWapor 

29. Pred. Sound Level dBA 

30. Supplier 

31. Address 

32. Phone 

33. Fax 

Pressure Dia.Seal 
Malr'I Max. Norm. Max. Range 

·-··.,,· ... , ...... -.. 

NOTES 

05-527 

------------ ----

·--------
-------

_____ .. _ --------

··-----·-·-···~---•--·------

.. , ________ -----------

Service 

Raw Water, Caustic 

Notes 

<-

<

<-

<-

<-

<

<

<-

<-

<

<

<

<-

<

<-

<-
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a··m··· ·e•·. ... · .. 

Project: "Demonstration.Bulk-.Vilrificalion Project 

1. Type CHECK VALVE 

2. Body Size 

3. Body M~lerial 

4. Port Size 

5. Number of Ports 

6. Guiding 

7. End Conn/Rating 

8. Packing Material/Type 

9. Lubricator 

10. Isa Valve 

RPP-24544 REV ld 
Valves SPEC.No. 

14s57S:o:sp,,031-: -·· 
NO. BY DATE REVISION SHEET 

1----+--'--l-----+-----------1 -, ... _:_•; •·.· 
OF 

•·1•· 

BY 

JI 
I CHK'O 

P.O. 

REQ. 

17. MFR. CHECK-ALL 

DATE 
11/4/2005 

APPR. 

18. Model No. <-_____________________ , 
19. Flow Composilion 

20. Required Cv 

21. lnlel Press Norm/Max 

22. Flow Rale Norm/Max 

23. dP/Max Shut Off dP 

24. Temp Oper/Max 

25. Oper sp grNisc 

<

<-

------·-----·---·-------·-

<

<

<

<

<

<

<

<-

11. Bonnet Type 

12. Trim From 

13. Trim Material SeaVPlug 

14. Shaft Material 

15. Required Seat Tightness 

16. Max Allow Sound Level dBA 

Rev. 

Design Pressure 

Design Temperature 

'Tag. No. 

NOTES 

26. % SuperheaUFlash 

27. Grit Press/% Solids 

28. Mal WWapor 

29. Pred. Sound Level dBA 

---------------------
30. Supplier 

31. Address 

32. Phone 

33. Fax <-

Line no. !Equip. P&ID Dia.Sea! T• Pressure Service Hcles 
Mal~I Max. Norm. Max. Range 

S20.41 

GS-528 



ame:·· 
roject: Dem·onstration· Bulk:Vitiificaliori Project:',:\ 

1. Type "Andrews" I "Boss-Lock' Type A Adapters 

2. Material 

Coupling 

3. BodySize 

4. NPT Thread Size 

5. Flow at 100 psi 

Rev. "Tag. No. Line no. /Equip. P&ID 

NOTES 

RPP-24544 REV ld 
Quick Disconnects 

NO. BY DATE REVISION 

SPEC. No. 

145579-0-SP-037. < : 
SHEET OF 

1 ·1 .', ·:··:· 

BY I CHK'D 

JI 
P.O. 

REQ. 

4. MFR. bixoN VAt:VE &°COUPLING 

T" 

5. Model No. : :.'/·: 

6. Supplier 

7. Address 

8. Phone 

9. Fax 

DIXON VALVE & COUPLING 

PORTLAND, OR 

.. (503) 289-0400 ··-·-· _ 

Pressure Service Dia.Seal 
Matr'I f---~--M-ax-.~--R-a-ng_e_-i Max. Nonn. 

GS-529 

DATE 

11/4/2005 

APPR. 

Notes 

<

<-

<. 

<-

<

<· 

<-

<· 

<-

<-

<-

<-

<-

<-

<-

<-

<-

S20.41 



RPP-24544 REV ld 
Single-Phase Transformer 

ame· NO. BY DATE REVISION SHEET OF 
1-----1----------------ilit?\'\;{f.:\'?•:\:,,,.,·,_f/l 

BY 

KJM 

'roject: Demonstralion:BulkVilrificalion Project':::. :c.::?.';i,:·,: 

1. Volts 480-120/240Vac, single-phase 

2. kVA 

3. Coil material copper 

4. Temperature rise 115 deg C(m_in_~) _____________ _ 

------·---·----·-··-------

--------------------------

8. Supplier 

9. Address 

10. Phone 

11. Fax 

Rev. 'Tag. No. Line no. /Equip. P&ID 

NOTES 

GS-530 

DATE 

11/4/2005 

APPR. 

Notes 

(. 

(. 

<-

<

<-

<-

<

<

<-

<-

<-

<

<

<

<

<

<-

S20.41 



RPP-24544 REV ld 
Distribution Panel SPEC.No. 

cf' ame- __ _ NO. BY DATE REVISION SHEET OF 
1----+----ll------+--------1:;:;:·.: .. :_\f:ir,:\:Xi::i'.:,Jtfff, 

:.,: ( ::t1ifs1,ii-:o.:-se;rotJ.~2 

BY I CHK'D 
JJI 

~roject: 'Oemorislriilion Bulk Vrtrification'Project-· .:- . 

1. Volts 120/240Vac, single-phase 9. MFR. 

2. Amps 10. Model No. \if1fi:)i '· . 
_3. Breaker type Bolt-on 

4. Main Breaker yes 

4.a. Amps (trip) 

4.b. MFR 

4.c. Model No. 

5. Thenn. Mag. breakers yes 
--------------------

5. a. MFR 

5.b. Model No. 

6. GFCI breakers 

6.a. MFR 

6.b. Model No. 

7. GFPE breakers 

7.a. MFR 

7.b. Model No. 

8. Documentation 

Rev. "Tag. No. 

NOTES 

yes 

yes 

11. Supplier 

detailed panel schedule, inside door 12. Address 

13. Phone 

14. Fax 

Line no. /Equip. P&ID 

GS-531 

DATE 

11/412005 

APPR. 

Notes 

<

<

<

<

<

<-

<-

<

<-

<

<

<

<

<

<

<-

<-

S20.41 



RPP-24544 REV Id 

ame 
roject: Demonstration Bulk Vitrification Project::;_,,., ,'i:,, :·. :·: ', , : 

Nonfused Disconnect Switch SPEC.No. 
<{S;J',j4354j::b~si;qf37 \,,:;,f 

NO. BY DATE REVISION SHEET OF 
1--~-+--+---+------,;;;::;;\:;::}ji:)!::•,'.{.'.'.ii''.;,;i/1 •:\;i;i 

BY 
JJI 

I CHK'D 

DATE 
11/4/2005 

APPR. 

1. Volts 480Vac 6. MFR. \'::\\:;:· ··< ,; /t T .•.. ·'?HJ/(' <-

2. Amps (frame) 

3. Poles 3 

4. Enclosure NEMA4 

5. Options 1 NO, 1 NC auxiliary contact (for motor circuits only) 

·-·--------------·-·------------------

Rev. 'Tag. No. Line no. /Equip. P&ID 

NOTES 

GS-532 

7. Model No. CY\/':.''::,/\; ',i'.: ,. :·,,·., ... ,. :: ·::::·;<<' ... <-

8. Supplier 

9. Address 

10. Phone 

11. Fax 

Noles 

<-

<-

<-

<-

<-

<

<-

<-

<

<

<-

<-

<

<

<

<

<-

S20.41 



RPP-24544 REV ld 
Lighting Fixtures SPEC. No. 

ame 
Project: Demonstration Bulk Vitrification Project··" 

1. Volts 
2. Watts 

3. Quantity 

4. Fixture type 

5. Lamp Type 

6. Ballast 

7. Diffuser 

8. Mounting 

9. Operating temp. range 

Rev. •rag. No. 

NOTES 

--····-----··--·---------------------

·--··---·--------------

______ .. ____ ·--·-·--------------

.------------------- _ ... 

-----------------·--------·--

----------~------------------

Line no. iEquip. P&ID 

GS--533 

=t\ ~ :-:: f4557g-~·o·;sf?AJ37~=,_:::il}/.: 

BY 
KJM 

I CHK'D 

P.O. 

REQ. 

9. MFR. :f\0::\0 · ·:_'· ·.· > 

10. lodel h ?}},{:: : 

11. Supplier 

12. Address 

13. Phone 

14. Fax 

DATE 

11/4/2005 

APPR. 

Notes 

<

<

<· 

<

<

<

<

<

<-

<

<

<

<

<

<

<

<-

S20.41 



RPP-24544 REV ld 

amecf' 
TECHNICAL DATA SHEETS 
PROJECT: Final DBVS Design 145579-D-SP-037 I 

ROJECT NO.: 145579 
Local Control Station 

LIENT: AMEC E&E - Richland Washington 

No. Required TBA Area 
PFD# I Stream No. 

Quality Assurance Level Commercial 

Operating Conditions Rev Rev 
Location (Indoors/Outdoors) Outdoors Operation - Days per year 365 

Operation (continuous/intermittent) Continuous - Hours per day 24 

Max. Ambient Air Temp. (o F) 115 Availability % 90 

Min Ambient Air Temp. (o F) -25 Elevation (ft) 663 

Equipment Numbers See Note 2 Environment - Radioactive Yes 

- Toxic No 

- Corrosive No 

- Flammable No 

Equipment data A-B Part# Materials 
Enclosure (surface mount)) NEMA4 800T-4TZ Enclosure Die Cast 

Dielectric strength (> 1 minute) >1000V Standard Legend Plate Aluminum 
Push Button-red (1 N.O+1 N.C.) "Start" Momentary 800T-A6A 
Push Button-green (1N.O+1N.C.) "Stop" Momentary 800T-A1A 
Pilot light -red (120VAC, LED type with transformer) Running 800T-PH16R 
Pilot light -green (120VAC, LED type with transform, Ready 800T-PH16G 
Standard legend plate - START 800T-X547 
Standard legend plate - STOP 800T-X550 
Voltage (continuous) (v) 120 
Ampere (max continuous rate) (A) 10 
Approvals UL Listed 

nish Enclosure Layout 
By VENDOR (Yes/No) Yes Conduit entries (bottom only) * 
Painting - External * 

- Internal * I READY I 

0) 
I START I 

0 
I RUNNING I 

(® 
I STOP I 

0 
Comments/Notes: 
1) All items with an * shall be filled in by the Seller. 
2) Allen-Bradley Catalog have been indicated. Approved equals mav be submitted. 

G5-534 




