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ENGINEERING DEPARTMENT
. Process Specificatlons

Reactor Cooling Water Treatwent

' whe following specifications have been provided in accordance with the respor

: 4ie8 eatablished for the Engineering Department by Organization and Policy Gr

Shaber 03.1.2. These Process Specifications. define the pormal 1imitations w
treated for the B, C, B, DR, P, and H reactor:

. nded to reviev, and 4 £ necessa:
: glter thes : - nev knowledge. szcﬂ.mntal
-~ ¢dons from thess rly approt
production tasts. '

73tle Page and Distribution 7-15-53
Tmdex and Responsibilities 7-15=53
Coagulant iddition 7-15=53
Activated Silica Addition 7-15-53
Chlorine Addition 7-15=53
pH Adjustment L 7-15=53 -
P4itration of Process Water 12-.22-53
Sodivm Dichromate Addition 7-15=53
Purge Material Addition 7-15=53
Emergency Water Treatment 7-15=53
Other Chemical Additives 7-15=53

Fegber

33

i
25
3

0 @Y
93888883

Mgnager
P4le Technology Sub-Section

Manager
Technical Section

Manager
Engineering Department
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Cbestete as of. n.(6: 22

Procsss Specifications

Reactor Cooling Water Preatment

The following specifications have been provided in accordancs with ths respod
ties astablished for ths Trgineering Departuent by organization and Policy Gu
Humber 03.1.2. Trese Process Specifications ‘define ths morzal limitations ux
which reactor cooling water 1s treated for ths 3, C, D, TR, ¥, and E reactors
additiocnal information 1s obtained, it is {mtended to Teview, and if necessex
ajter these’ specifications 5 copform with +his nev Xnowledge. Erperimental
tigas from these specifications are permitted on the basis of *properly appro<
producticn teats. :

O ———————

Thaber . Title ' \ Dats " Page Nuz

Title Page and Distribution T=15-53 0-1, O
' " Index and Responsibilitdes T-15-33 .03 0=
.1.00 Coagulant Addition L T-15=53 1-1, 1-¢
f 2.00 Activated Silica Addition - 7.15.53 . 2-1, 2=
3,00 Chlorine Addition T-15=53 3-1-
1,00 pE Adjustment T-15<53 b1
%.00 F{ltration of Process Watar . T=15-53 S5-1 K
6.00 Sodium Dichromats Additicn T-15-53 6-1, 6=
T.00 Purge Material Addition T-15-53 T-1
8.00 Emsrgency Water Treatment T-15-53 8-1
9.00 Other Chemical Additives T-15=53 9fl

Issued 57 /‘ﬂﬁ KM

Manager Date Zé,
P4{1es Technology Sub-Sectlon

Approved by / . - Mo A MansgeT -~ Dats '74:;
Technical Sectiocn

Approved b er . Dats 2@.
g 7 Tngineering Department

Accepted BT Mansger Dats 5'
’ Manufactiuring Departuent

The following oopies of th :
werz destroyed. g
o et T
: 27T, .
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Under special circumstances, the continuity of production or the attairssnt of
certaln objectives of s ‘production test may necessitate temporary relaxation of pro-
cess specifications, The Manager, Pile Tec 13 authorized to approve such
‘temporary relaxation of individual specifications,

posed deviation with the Superintecdent, Process. r

conterplate periods of tima of less than one veelk and are to e reported in

by the Manpager, Ptle Technology to the Manager, Technology a=d to the Manager,
Manufacturing. o
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%.3  Hprevent (a) excessive corrosion of the slugs or
Zid g formation on the slugs ard tubes, and (¢) excessive effluent water radiocactivity. .
E_‘;_’.Z The quality of the source water from the Columbia River is tabulated below:
ISP ’
a3 SEASONAL YARTATION IN COLUMBIA RIVER WATZR
: Constituent : Madimm Minimum
Turbidity ) 350 ppm 2 ppm
" Iron T .. 5 pem ) 0,03 ppm
- ] Sulfate : ‘ 12 ppm ' 9 ppm
o ‘ Chlorides 1.2 prm 0.2 prm
Hardness 75 ppm ~ 65 ppm
Calcium 2L ppm 18 ppm
Magnesium 5 ppm 4 ppm
Mathyl Orange Alkalinity _ é0 ppm 55 ppm
pE 8.2 ppm 8.0
Manganese 0.2 0.005

{ + ‘=% increasing the hariness of the wvatsr. Iron

f‘-’-}j-jli

.
2

Y - H4-28505
' Copy No. Z&

Process Speciflications

Resctor Cooling Uu.tef Treatzent

avecification: 1.00 Pags No. l-l

" Ypoagulant sddition Date: 7-15-53

fporeronces: Kidder, C. P, «GUX Final Report?, 7T-ibdk (7-3L-6).
Yater Quality and Treatment, AWWA Mamual, 2od Edition, 1951.

‘Woods, W. C. A., "Interim Report Number 1, PT-105-503=-3, The Use of

Activated Silica as & Coagulation Ald for Aluminum Sulfats®, -

MW-27115. ) ‘ '
Woods, W. C. A., "Process Water Quallty Control with the Alum-Activated
Silica Coagulation Process"”, EW-28389, Juns 18 19%3.

i
g Basis: ‘
%1.01 The heat generate:i during reactor operal

8 quously through the reactor. The quality of this water must
process tubes, (b) excessive film

ion is removed by su=ping water con-
pe controclled to

minimom values except during the pericd

-

Y The usual concentratlons are close to the

) _ 3 from February through June of each year.

- 47T produce the d(esired quality of process water, all available information shous

<o . -3 that it is primarily necessary to reduce the iron and turbidity without appreciably
. : is undesirable because excessive iron
‘=~ 74 concentration in the process water increases the £1lm formation ratas. Tarbidity is.
RIS controlled to prevent possible abrasion of process tube apd slug surfaces ard because
_ A high turbidity may alsc increase £11m formation. The concentration of manganese,




Capy No. 24
Page No. 1.2

is undesirable because of its high induced radicactivity and 2.6 hour half
f1ife, is also reduced by the vatar trestment process.

S¢ince the impurities in the water exist primarily as colloidal particles with a
Mnegative charge, the addition of a maltivalent positive ion will neutralize the .
charge and form a hydrous axide floc in alkaline wvater. The gelatinous precipitate,
or £loc, absorbs apd emmeshes the impurities and ccalascesa into cosrser particles

: #vkich are removed by sedimentation and filtration.

fiThe coagulants, or floc-formers, avallable for large scale use are limited for
geconomic reasons to a commercial grade salt of alumimm or iron. Procsas water
¥rroduced by ths correct use of aluminum sulfate or filter alum has beer found to
Aeive negligible film formation rates in the pile. Generalized corrosion rates
BMobtained under these conditions ares lower than with water flocculated with fer—ic

g rlifate., In addition, effluent activity levels have been satisfactory. The major
#edvantage of alum gver Cerric sulfata as a coagnlant is that the former makes possible
W the use of activated silica as a coagulation aid, resulting in filtration rates as -
Bhigh as 4.5 gpm/ft2 with the present f1lter beds. It appears that activated silica is
#roquired with alum during periods of low river water temperature or high turbidity

"W conditions to permit filtering rates of 3.0 gpm/sq. £%. ar above,

VTSI

i
"i f '?l"‘ lt.\!.\.;:\-’l' ?{'f

(-1

A

4 The quantity of coagulant required deperds primaril;” on the kind and amount of

: dimpurities in the water and the desired quality of the process water; iz addition, it
4 is affected by the water temperaturs, pH, and to a minor extent by the mixing and

z _}1 settling times before flltration.

W

- @ The time of mixing following coagulant addition can be divided into two phases., The

;. Wfirst is a viclent and rapid agitation of the water aftsr coagulant addition to _

-3 ; f§assure uniform distribution of the chemical throughout the vater. The second is a

] longer apd gentler mixing, or flocculatlion, which allows the floc particles to grow

4 in size. These factors are fixed by plant design and flow rate apd it is only

# necessary to add sufficient amounts of coagulant %o obtain a satisfactorv floc with
the fixed time of mixing. After the floc has teen formed, it i3 allowed to settle

] sedimentation basins, the water is filtered through rapid sand filters.

4 The fipal criteria of the amount of coagulant, and coagulant aid, which must be added

4 are the in-pile effects of the process wvater. By maintaining the process water
quality so that a £ilm formation rate is negligible, it has been found that low
 aluminum corrosion rates and satisfactory effluent activity levels are cbtained.

« ] Thus, control of the process watsr quality from the f£ilm formation viewpoint will

& result in gsatiafactory overall results in the pile.

. 4 Because £ilm formation is a complex phenomenon, it has not been fourd possibls to
predict accurately the occurrence of film formation by messurement of procsss vater
impurities. .’ Consequently, f£ilm formation rates can be: moast simply controlled by

= o3 naasurement. is-‘obtained by applicstion of standard. statistical methods to process

wianii 8 tube Panellit pressure data, as described in Reference 4. It is thereby possible - -

to defins the point at which £ilm formaticn becomes. significant. For the purposes:
of this specification, a significanc £ilm formetion ::.11:; is dafined (in Refsrence L

< -t ¢ o v = e v

E as much as possihle by reducing the velocity of the water. After passing through the

3 measurement of film formation in the pile. A.satisfactory method Of filmeformatiom

e e R e e i SR LR S S-S B & -
2 P SSErA e Sgar 4 o
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o the particular

1imits corresponding t
corresponding

that rate which will azceed the control
_ofidence level chosen. Tbe highest allowable confidence level, :
.a broadest control 1imits, is 99 peT cent. Rates: of addition of the coagulating
emicals can themd te changed &s required 80 that thers 13 pormally BO significant
. - 4n 24lm formation rates.

|, 02 “Although f£ilm for=zation and slug cor:osion.ra.tea. are higher vben ferric gulfate
used as the coagulating chemicel, it 1is recognized that the B and E reactor areas

nov have facilities nscessary £oTr easy econvenient change-over to al
ve substituted in these areas -that the

sate. ForTic sulfate cad
aveilable. However, the effacta of

Racessary facilitles aIs
9O coagulants bave been established.

103, W-19156) shall pe added continuously to
maintain the process water

Aluminum
er inlet of the Head House.
amge in £1lm formation rate takes place iz the
quality will be maintaized

g snacifications:

ghhe ‘TEV wat

quality 80 that DO signlﬁcant {ncre

&cactor process tybes. I2 addition, the process water
£0llowing limits:

you

goop et 2t all times within the
wpeto Simea. &
q Tmpurity

Maximum Concentration,

. S a7 Y
o2 sapd
T LA Iron as Fe - 0.03
Aluminum 23 Al 0.50
Turoldity 0.20
118, EH-19156) will pe added continuously at ths
£ farric sulfate will

1,02 Ferric gullate (Chemical No.

raw water inlets of tbe 183-B and 183-E Head Houses.: sufficient

be added 80 that 2 residial iroR concentratlion of less than 0.05 pPR i
water smlied £0 the B and H reactors.

o in the process
. - Rbe used 1n conjunction with ferric sulfate.

maintained

L O
i - g sy
[ fett P L Lt ." ,'I
cogmpoTErre -2 Y ! /
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ENGINEERING DEP ARTUENT
Process Specifications

Reactor Cooling Water Treatment

spacification: 2.C0 : - Page No. 2-1

mtivated__.Silicla Addition : .. Date: 7=15=53

= flpafarences: Woods, ¥. G- A., "Taterim Report Mumber 1, PT-105-503-E, The Use of

Activated Silica as a Coagulation Ald for Alumimm Su_lfata" , Bd-27115.

s HBasis ‘-"

. 42.01 The use of a coagulation aid has been found to increase the rate of floc fof-

mation and to produce a stronger floc with better filtering characteristics. Experi-

B pentation demonstrates that activated silica is an affactive coagulation aid when used
3in conjunction with alum coagulant. The use of the coagulant aid results in decreased

filter breakthrough tendencies, whieh in tura enables appreciadly increased filtering

" §rates with the tar quality now specified. Since the effectiveness of

e decreases rapidly at low water temperatures,

"§addition of a co : ~ red during the winter to maintain satis-

4 ractory £iltering rates. it ‘snables high filtering ratas to be maintained

oo finhos et sl tbd e

-5

during the high river water turbidity occurring in the spring. Its use at other times‘

" dof the year is a matter of economic desirability.

The preparation of activated silica 13 accomplished by partially neutralizing a
sodium silicate solution with dilute gulfuric acid. The degree of neutralization, .
the sillica concentration, and the aging time mst be carsfully controlled %o assure
proper floc formation and to prevent gel formation in the ;ni;d.ng equipment.

2.02 The use of activated gilica with ferric sulfate has not been demonstrated to
produce the improvement in floe formation that has been found with aluminum sulfate.

Specifications:

2.01 The following process will be used to prepare activated silicas

1. Sodium silicate (Chemical No. 113, EW-19156) will be diluted with water to

" a final concentration of 1.3 = 1.6 per cent S10, by weight. :

5. Sufficient diluted sulfuric acid (Chemical No. 116 B-19156) .will be added
with agitationm, to the sodium silicate solution so that 82 - 85 per cent of
the Na,Q content is neutralized. The ‘acid will not be edded until the:
sodium silicate concentration is less than 2.5 per cent 8102 by weight.

The sulfuric acid will be: diluted with water to 10 per cent or less by

volims before addition to the silicate solution. . o
The resulting mixture, containing 1.3 - 1.6 per cent Si0y by weight and with
82 — 85 per cent of the Na20 neutralized, will be aged without agitation for
& period of at least ons (1) hour. : ‘ :
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Procsss Specuicaﬂ:ions

Resctor Cooling Water Treatmant

o specirica.tion: 3.00 ' Pé,ge Yo. 3-1

‘ Chlorize Addition ' , ' Date: T-15-33

Eaferé'n.ces: gidder, C. pP., "G Fipsl Repors”, T-+*
water Quallty and Trestment, AWRA Mapual,

.;’Ba.sis :

. ‘3'.01 Algas are mimte forz=s of plant 14fe wiich axist, Ln-pra.ctica.lly a.ll'na.tﬁ.-al

8 Surface vater and can seriously interfers Witk the filtration” process 1f allowed to

‘develap’ unchecked in reservoirs and retantio ing. Algae cad pe controlled BY use

: |of algl'c".'g._es. The twO zost widely used algicides are copper sulfate
g tbs latter wWas chosgen to rroat process water, as copper would incTease B

: corzosion and effluent activity.

% chiorins when added to water reacts to fora mOchlorou.s acid which clissoc.*.a.tes'
4 to form the mypochlori®e {on according to ths following reactions:

Clp + Ep0 — = Tl + HOCL

(_———‘_

HOCL = B o+ ocL”
sting 18 vate ocus acid and mOchlorite ion is dafined
le residual chlorine, hat residual chlorine existing In
' compounds is defined as com=
bined aval dual chlorins. Tor tze purposes of this speciﬂcation, free

chlorine is defined as tae gum of the free and combined available residual chiorins.

] Tbs presence of chloride {ons causes {ncreased aluminum corroaion. m::er.umncal

evidence shovws +hat by zaintaining vexy lovw concentrations of c¢hloride
chlorine, corrosion of alumimum resulting from chloride ion can ve

Specitica.tions: )

Chlorizs (Chemical No.

Be-e -

ode. Ll o 0em Geabhi b et -

. 182 Buildings or the
@Ay be added simxl‘camously at both points of
will be added. so that the free chlorine residual i
. datectabls with tbs approved analytical method
m chlorids snd free ¢ i nceitrsticns invibe
apnd 02 TP® /remdively .

.

gmnn




Gopy No. Ll
ENGINEERING DEPAETMENT
?r:;ceas Specifications
Mm 6oo11ng Water Troatment
Specification: 4.00 , ’ _ ' Page No. 4-1
P Adjustment | | Date: 7-15-53

~ --+ fipafarencess Atwood, J. M., "Procecs Water pE BEffacts®, EM-24007, S=l5-52.

§4.01 Process water pH mnst be carefully coztrolled because af its effects an iron
Hand aluxirmm corrosion acd f1im formation rates. Almxizum corrcsion, as msaswed by
Nveight 1oss, increases with pH in the range 6.0 to 8.0. “However, corrosion pitting |
Jdattack decreases as pH i3.incressed in +his rangs. Since a gensralized corTosiom

§attack appears more acesptable than pitting corsosion, pE must be maimtained above
7.5. An alkaline pE is more desirshle from the standpoint of iron corrosicn. Film -
formation—Tatesincrease slightly as pHE is lowvered in the range 8.0 to 6.0, primmrQly
1because of ipcressed iron pickup in the piping system at low pH values. It has been

N shown that the pH mnat be balow 7.5 for proper coagulation with the altmm-activated
§siiica procesa. The ferrdic sulfats coagulant can be used with a coagnlation pH as
high as 7.8.

A Mdver water pH is quite close to 8.0. Addition of the coagulant lousrs this value
4in proportion to the amount added generally in the range 7.2 to 7.4. To raise pH
to the specified valus, a base must be added. Choice af the base is primarily one
{ of cost, emse of handling, sclubility factors, and efflusnt activity considerations.
The paint of zddition of the base is determined by the coegulation pH requizemsnts.

Speci.ﬁ.cations ]

401 Sufricient b'yd:ated calcium oxide, or lims, (Cheu:ical Ne. 108, EH-1°156) shall
lbe added continuously to the filter effluent water so that the pE of the process
vater is maimtained within the limits of 7.5 - 7.8 measured at the ambient water
: temperaturs. When ferric sulfats is used, the lime vill be added at the point of
; coagulant addition so that the process water pH is mainmtained within 7.5 - 7.8
. measwred at the ambient water tamperaturs. The lime so adjed ahall be of a form
; { such that 90 per cemt by weight of the particles pass tirvegh & 100 meah screen.

«

......




pecification: 5,00 - - N Page No. 5-1

Process Speeiﬁcaﬁopé
Rssctor Cooling Water Treatmemt

friltration of Procsss Vater ‘ Dates 12.22.53

diaferances: Wosds, W. C. A., "Ioterin Repart Fumber 1, PT-105-503-3, The Use of

dctivated Sllica as a Coagulation for Almminmm Sulfate®, EE-27115,
4pril 9, 1953.

Woods; W. c: L., "Intarin Bsport, Pile Teckmology Dcvalapmnt Test 105«
524=E; 100 &ress Filtar ?lant Bydranlic Limit Tests®, H-29778,
November 9, 1953. - )

‘o A Bmnd sy

§5.01 The materials domstituting ths £1lter bed should allow the producticn of ths

¥proper quality and quantity of filtersd water vithout too frequent backwashing of

ths filtar occcasionad by either breakthromgh of impusities or excessive head loss.

§ The use of the alm-activated silica coagnlation process makes possible ths produs-
§ tion of process water with specified impurity concontrations unde= practically all
jcomditions affecting the chamical treatment. The prublem of impurity breaktizough
1is thus virtually aliminated, since breekthrough can be controlled by incressing the
Yaddition rate of the silica. Hovever, ths use of increased amount of activated

%

{

" 33iddica has bean found to increase the rats of heed loss increase, thersby decreasing
the lesngth of filter rmns. This problem is further aggravated by incrwases in the

fil%ration rata. The rsta of head loss increase can be decreassd by inereasing the
anount of anthrafilt in the f1ltar bed and wse of the meaximmm amomnt of anthzafilt

15pecified I:aa been foumd to give satisfactory resulis withfiitration rates up to

5.2 gm/rs2. &y cambination of the amoumts of filter bed matarials defined in
%eci.ﬁcation 5.01tas—tewenfound to give satisfactory uyunty mmtinna in
the f1ltered watsr,

5,02 Backwashing of the filters is necessary to remove the impurdities which ;adn.
ally accummlsate in them bafore these impuriides wduly restrict water flow through

_tbe filter. The backwash water should not contain these impurities.

Spaificationss
" 5.00 mmuumxmmmmdunmudsmuurmm,m
bvttmtotap:

10-14 inches graded graval of 1 inch maximm size.

3-20 immc-uied ssd of 0.3 - 0.5 mn affective sizs

10-274nches graded: anthra\1t of 0.7 - 0.8 m affective size
mwm&madﬂmtwmw

£.02 PAMWMMMM&MWW

a
-
B . 2
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ZIRCCT - - e THREFRING DEPARTMENT e
Process Specifications

Beactor cooli.ns Water Treatment

_‘ Specification? 5.00 : : Pages No. 5-1
f 741tzation of Process Water Datss T-15-53

§ Seferences:

Basis:

.5.01 The matarials constituting the £4ltar bed should allow the production of

ths proper quallity and quantity of #{1tarsd weter without too frequent ‘baclkrashing

of the filter caused by either presktirough of impurities or axceszive head loss.

d T™s use of the filtration materials specifled below has been demonstrated to yield

| satistactorily low concentrations of wmdssiratile {impurities such as alumdimim. '
tuzpidity, irom, and manganese. N

' The total depth of the Zilter bed i8 detarminsd by tha filter constzuction. The

- £iltars were dmsizned fcra f£1low rate of 2.6 gpm/sq., 54, yut it has been found .
possible tg cperate them at a rate of 4.5 gpm/ ag. I=. witk the alum-activated
silica treatment process. '

5,02 RBacloashing of the #41ters i3 necessary {51 order to remove the impurities

which gradually accumilate in them before these impurities wmduly restrict vater
£iow through the f1iiter, or befors the impurities pass through the filtsr. The

packvash water should not coxtain +hese impuritles.

Spacifica.tions: ]

'5.01L The £11ter layers from bottom to toP of the Ziltering media in the bed shall
pave ths following compasition:

cromrss e ol e

10-1k4 inches graded gravel of 1 inch meximm size :

10-20 inches graded gand of 0.3 = 0.5 mm effective size

10-20 inches graded apthrafilt of 0.7 < 0.8 m effective size

The total depth of the sand and anthrafilt shall not exceed 30 inchss

b Bebld o ma -~

' 5.02 Filtered wvater gHiall be used for filter backvash veter.
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ENGINEERING DEPARTMENT
Process Specifications.

Beactor Cooling Water Treatment

Specification: 6.00 . Page No. 6-1

Sodium Dickromate Addition : " Datae: 7-15-53

Jefarenzes: Lutton, J. M. "Sodium Dichromate as a Process Watesr Additive: An

. BEvaluatiom," EW-2T158, Marck 19, 1953.

Skields, B. J., "Interim Report, Production Test Numbers 105-9-P,
105-103-?, 105-362-P, 105-460-7, Corrosian of Slugs,” EW-2413%4,
April 18, 1953, :

Greni.nger, A. B. to Gross, C. N., "Interim Process Specification ~
-Sodiwyn Dichromates Addition %o 100 Areas Proceu Vater, " HW-27679,
April 8, 19%53. '

Baais:

w01 Corrosicn of the slugs and tubes in the reactors must be carefully controlled -
in order to prevent the occurrencs of ruptured slugs and tube leeks resulting from
corTosive attack by the reactor cooling vater. This attack is characterized By the
removal of aluminmm from ths entire metal surface at a definite, uniform rate.
Superimposed on this umiform rate of corTosion may be a locallzed attack in which
small arsas of the surface are penstrated at a much greatar rate. This latter typ2
of attack will lead to more ssriocus consequences %o the efficiency of reactor cpera-
ticns. Penstration of process tubing will result in water leaking imto thes graphite -
moderator, causing reactivity losses and increesed corrosion problems. This latter’
Provlem arises Ifrom the graphite-aluminum galvanic cell which i3 set up in the
presence of water. In this couple, the alumimum will corzode, resulting in
additional lesaksn. Pepnstration of the aluminum cans of the slugs can result in

- an {inereased rupture rate. These deletericus effects are caused by erratic and

unpredictable variations in process conditions. such as misaligned slugs, water
gquality changes, or local galvanic cells.

The severity and frequency of the local attack can be greatly reduced by the
addition of a corrosion inhibitor. Reactor operation without the ition of a
corrosion inhibitor waa characterized by increamsed pitting attack on the unloaded
sections of process tubes, partisl removal of the protsctive 72-3 cladding in the
downstrean por-iocn of the tubesa, and seversly pitted alugs and tubes, Qf the
commercially availlable inhibitors, only sodium dichromate has been used exten-
sively umisr reactor operating conditions, A critical revisw of the effecta of
dichromats icm has concluded that 2 ppm of sodium dichromats will dsfinitely
{nhibit thesse phsnommna. It is furthar concluded thzat the instantanecus concen-
tration of the scdium dichromate required for adequate protecticn can vary by at
lsast = 1 ppm from the sbove value. Since experiences bas alsc shown that the

- undform rate of aluminmm corrosicz in the presencs of 2 ppm of sodium dichromate
- i satisfactory for- successful cperstion of the reactors, the use of ddchromate
is dasirable for. cqntral of slug and tube corrosicsm.




Specifications:

6.0L Sodium dichromate (Chemical No. 112,  EW-19156) shall be added contimuously

to the reactor cooling water after ths coagulation and £1ltration treatment.
Sufficient sodium dickromats will be added sc that ths instaxtecus concentrstion

15 2,0 £ 1.0 ppm and the daily averags concentration is 2.0 = 0.2 ppm ‘as NapCrpl7 °




Specification: T.00

Befqrem:es :

7.01 Pilm formatl

m—aE?O':'
Copy No. (&

ENGINEPRING DEPARTMENT

Process Specificatlions

Reactor Cooling Water Trsatment

Pegs No. T-1

Date: T-15-53

Surge Matsrial Addition

Conley, W. R., "Fipal Heport - Production Test 105-3-MB, The Use of
Dicalite Diatomsceous Zarth.as s Purge Material in the 100 Areas”,
HW-24560, May 26, 1953. ' ‘

wilsen, C.D., "Flov Laboratory Investigstions of 'F-Type' Pitting
of Slugs and mibes™, BW-28207, July 1, 1953.- .

Basis:

on on slug and tube surfaces causes a dacTease in vater flov
rates and lovers ths hsat transfer coef®icient from slug to water, which incTeases
both tube and slug surfacs temperature. 3Both of these effaocts tend to increase
slug corroslion rates. The quantitative afZact of £1lm on slug corrosion ' is not
known, but it is believed that increased amounts of film will increagse slug corTo-
sion rates. For this reason film is periodically removed from ths tube and slug

surfaces.

|

Methods of removing film tested in the laboratory indicated that the film could

te Temoved with either oxalic acid or a Johns-Manville dlatomaceocus earth slurry.
Iatar in-pile tests indicated that the oxalic.acid method was unsatisfactory.

Ths only altermative forms of diatommcecus earth investigated in pils testa have
veen Dicalite #4200 and Dicalite Special Speed Flow. Comtimicus addition of the
purge material while the.reactor is cperating may result in sericus abrasion of

the slug and tube surfaces. Sodium dichromate may not inhibit this attack with
the high concemtrations of purge patarial required. Consequently, it is necessary
o restrict the period of tims in vhich purge material may be added %o avoid exces-
sive attack on the slugs and tubes, which could lead to ruptured slugs and penetra~
tion of the tubes. Ths extemt of any such attack is apparently dependent on ths :
product of the solids concemtration and tha length of time in which the solids

are added.

1m, its measurement, and the

A mobs complsts discussiocn of the effects of f1
ecifications for the Reactor

allowable amcunt of Zilm is contained in the sp
(Pile) Process. :

T-01 Whsn
‘Manvills Standard Super-Csl or equivalent to +the process 1 2
of not over 150 ppm. The purging ’ : xt - €he ».7
300 ppo-howrs in” any comsecutive:thirty day-period. * - -
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mm:m DEPARTMENT

Process Specifications

Reactor Cooling Water | Treatment

Specification: 8.00

Page No. 8.1

Zmargency Water Treatment Date: T-15-53

deferences:

[$.3.01 The assured SUpply of cooling water to a reactor is very important as tha
N slug Jackets and the Process tubes vould quickly mel: {r the water supply to =
tube vere intarrupted during pile cperation. Even after a Teactor is shutdown,
be process metal continnes to liberate heat from beta and gammm radiation and
his heat must be removed to prevent ths ‘slugs and tubes from Teaching axcessive
-smperatures. Normally several hours supply of process wvater is available in
storage tanks, Filtered water is also held in elevated tanks for immediats uss

% case of emergency. In addition to the above storage facilities, the Baactor
8sas are supplied with inter-commecting liness +g supply rav vater to any Reactor
84 in emergency. It is anticipated that raw vater will be used for cooling only
L2 the event of total failurs of the trsated vater SIPPly or complats evacuation

pecifications:

‘8.01 When s reactor is shut dovn, filtered wvatar zay be used for emergency
ooling. In the event of failure of the trested vater supply facilities, raw
&ter may be used for reactor cooling.




Process Specificaticns

Reactor Cooling Watsx rrsa,tmuf

Specificaticm: 9,00 A ' Pags No. 9-1

- Bestriction on Chemical Additives to Process Water o Date; T-1%-53

Eefmx;:ai: BW-19156, "Specifications, Acceptancs and Sampling Procedurss for
' Esaential Materisis.” . .

~ Bamiss

9.0l It has been found that very small concentrations of various chemical elements,
such as trivalent chromium, copper; manganese, iron, lead, msrcury, or boronm, in
the reactor process water can have a significant effect on aluminum corrosion,
£ilm formstion, pils reactivity, and erffluent watsr sctivity. Cozmercially avail-
able chemicals may comtain these elemants either as major constitusnts or as trace
impurities. Thus, the effect of the addition of chemicals other than those spec-

ified to the process vatsr must be carefully investigated befors thsir use can be
allowved, ‘ '

Speci.ﬁca.tim.

9.01. No other matarials ezccpt those specified below shall be addsd 4o the reactor
Process watsr. -These chemicals shall be as described in ths reference document and
shall be added only as described in the foregoing specifications.

Name ' Chemlical Number

Ferric Sulfats 118

Alumirmm Sulfate 103

Sodium Silicats 113

Sulfuric Acid 1316

Chlorine 10k

Lime : - 108

Sodium Dichromats - 112

Diatomaceous Zarth Johns-Manville Standard
: Super-Csl or Zguivalsnt




ENGINEERING DEZPARTMENT

Process: Spoeiﬁeatiéus

Esactor Cocling Weter Treatment

The following specifications ‘have been provided in secordance with the respor

- $498. astablished for the Engineering Department by Organization and Policy Gu -

. Momber 03.1.2. Thase Process Specifications defins the normal limitations w

¢ uhich reactor cooling water is treated for the B, G, D, DR, ¥, axd H reactor:

. additional information is obtained, it is intended to review, and if necessa:

:+ glter these specifications to conform with this new Xnovliedge. Experimental

&= tions from these specifications are permitted on the basis of properly appre:
¥ produstion testis. B ' : : :

Titls Date

Titls Page and Distribution T=15=53
Trdex and Responsibilities T=15=53
Cosgulant iddition . T=l5=53
Activated Silica iddition . T=15=53
Chlorins Addition T=15=53
pE Adjustment 7-15-53
Piltration of Process Water 12-.22-53
Sodiwm Dichromate iddition T=15=53
Purge Material Addition 7=-15=53
Bmergency Water Treatment 7=15=53
Other Chemical Kdditives 7-15=53
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