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ABBREVIATIONS AND ACRONYMS

°C degrees Celsius

°F degrees Fahrenbeit

v micrometers

AC alternating current

AISC Amer ) institute for Sk nstruction
.ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineer:
ASNT American Sociely of Nondestruclive Testin
ASTM American Society for Testing and Material
AWG American wire gauge

AWS American Welding Society

BTU British thermal unit

CH2M HILL CH2M HILL Hanford Group, Inc.

CoC Certificate of Conformance

CMTR Certified Material Test Report

CPE Cuslomer-provided equipment

Cwi Certified Welding Inspecior

DCS Distributed Control System

DCRS Dryer and Condensate Recovery System
ft? cubic feet

gpd gallons per day

gpm gallons per minute

hp horsepower

Hz hertz

ISO international Organization for Standardizati
in. Hg inches of mercury

Ib pound

Ibm pound mass

mA milliamp

mph miles per hour

NCR nonconformance report

NDE Nondestructive Examination

NEC National Electrical Code

NEMA National Equipment Manufacturers Associa’
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PROJECT: Task 6 Initial DBVS Design 143643-D-SP-001 ! RE -
PROJECT NO.: 143643 DRYER AND CONDENSATE RECOVERY
~LENT AMEC E&E - Ric*'~~1, WA SYSTEM
NFPA National Fire Protection Association

NPT National Pipe Thread

NQA Nuclear Quality Assurance

NF . nationally recognized testing laboratory

ppm parts per million

psi pounds per square inch

psig pounds per square inch gage

P( polychlorinated biphenyl

PVC Polyvinyl Chloride

QA quality assurance

RGS rigid galvanized steel

SAE Society of Automotive Engineers

TBD to be determined

TEFC totally enclosed fan cooled

TEMA Tank Equipment  inufacturers Association

uBC Uniform Building Code

UHMWPE ultra high molecular weight polyethylene

uL Underwriters Laboratories

us United States

A" volt

vol volume

wi% weight percent

TRADEMARKS

Electromark® is a registered trademark of Permar Systems, Inc.

ICV™ (In-Container Vitrification) is a trademark of AMEC Inc.

Line Backer® is a registered trademark of Professional Services Industries, Inc.
Loctite® is a register trademark of Henkel Loctite.

NEC® is a registered trademark of National Fire Protection Association.
Quaker Quintolubric® is a registered trademark of Quaker State Corporation.

Viton® is a registered trademark of DuPont DOW Elastomers.
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1.0 SC 'PE OF WORK

1.1

B/ KGROUND

AMEC is part of a team thal has been selected
Group, Inc. (CH2M HILL) to design, fabricate, test,
Bulk Vitrification System (DBVS) using a process
Vitrification (ICV™) to receive, dry, and glassify

storage tank located in the 200 West Area of the Hai
main subsystem of the DBVS is the Dryer and Co
(DCRS). The major components of the DCRS are

steam generator syst condenser, condensate
pur , chilled water system and a dryer Inte
Standardization (ISO) container. The DBVS will
condensate recovery system feeding the ICV™ ¢
container, chilled water system, and steam generalo
specification scope of work.

Throughout this specification, Contract Responder
AMEC shall act as the Buyer.

Throughout this document, the process fluid, or wast
liquid salt-solution; the dried waste product after dryin
waste; and the liquid condensate condensed from t+
referred lo as the liquid effluent.

The primary function of the DCRS is to receive liquid
Receipt System, mix the liquid salt-solution with soi
enough waler in the dryer under vacuum to meet
(section 3.2.1.2 performance range). The evaporat
transferred to the Secondary Waste System with
system. The dried waste soil mixture is discharge
transport the dried waste to dried waste hoppers
container.

the CH2M HILL Hanford
| deploy a Demonstration
erred to as In-Container
ste from a underground
d Nuclear reservation. A
:nsate Recovery Sysiem
ryer unit, filter assembly,
covery system, vacuum
itional Organization for
ive a single dryer and
ainer. Note: the ISO
istem are not part of this

M act as the Seller and

will be referred to as the
it be referred to as dried
iquid salt-solution will be

-solution from the Wasle
us additives and desorb
criteria for dried waste
waler i1s condensed and
e condensale recovery
fo a transfer system to
catled above the ICV™

C \DOCUME- Thosterr NAWOCALS- N empl143643-D S1.001 {Dryer Procurement Spec) doc
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e As an option, the intensifier drive motor and blad
incorporation shall be determined by the Buye
design.

All above shall be suitable for installation by others in
acct  able for the hydraulic drive  1mps and asso
externalto |  conlainer and supporied separately in i

An inspection and test plan, including Factory Acc
subsystems and components at the vendor’s site sh

4.2 and 4.3).

The DCRS equipment shall be demonstrated 1o be
simulant liquid salt-solution in a full-scale performar
syst fully-integrated dryer, filter, dryer

condensate recovery system). This test will occur

(i.e.,

shipment from the Seller's fabrication facilities. The
and provide support.

Work not included in this specification is:

e Supply of DCS Input/Output Modules.

e Supply of filter wash water reservoir and pump.

* Supply of piping and valves between dryer filte:
skid.

e The installation of the DCRS into a container.

e Process testwork to confirm drive sizing and optin
dryer to produce a product with minimum fir
capabilities. The characteristics of drying the liqt
with soil will be confirmed after completion of t
radioactive simulant at the Sellers Test Center. T
bench and pilol-scale testing is described in test pl:

e Inlegration testing with other systems and subsyste

CADOCUME ~ 1kosterr NAL OCALS- WTempt143643.00 SP 001 (Dryer Procurement Spec) doc

27-Apr-05

G2-11

shall be quoted and their
rior to approval of final

ISO rated container. It is
ed electric motors to be
dd unit.

ince Tests for systems,
e provided (see seclion

pable of processing the
test involving the entire
tor and skid mounted
the Hanford area after
er shall witness this test

1d condensate recovery

' operation modes of the

and minimum dusting
salt-solution and mixing
sh-scale testing of non-
detailed planning of the
A006. TPLN.0D1.

-using simulant.
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Table 2-2. Applicable Docum s.
_CodelStandarg . | - o oo W
ASME NQA-1-1994* | Quality Assurance Requirements Nuclear Facility
{See note at end of Applications
ASh >-1 Guidelines for Pr re Boundar  Hlted Flange Joint
Assembly
ASNT-TC-1A Recommended Practice
ASTM A36 Standard specification for Structt  Steel
ASTM A108 Standard specification for Steel E |, Carbon, Cold Finished,
Standard Quality
ASTM A182 Standard specification for Forged  Rolled Alloy-Steel Pipe
Flanges, Forged Fittings, and Val and Parts for High-
Temperature Service
ASTM A193 Standard specification for Alloy-S and Stainless Steel
Bolting Materials for High-Tempe  re Service
ASTM A194 Standard specification for Carbor 4 Alioy Nuts for Bolts for
High-Pressure and High-Temper: 2 Service
ASTM A240 Standard specitication for Heat-R  ting Chromium and
Chromium Nickel Stainless Steel ‘e, Sheet, and Strip for
Pressure Vessels
AS  A276 Standard specification for Stainle:  nd Heat-Resisting Steel
Bars and Shapes
ASTM A307 Standard specification for Carbon el Bolts and Studs, 60,000
psi Tensile Strength
f — — B
ASTM A312 Standard specification for Seamle  and Welded Austenitic
Stainless Steel Pipes
ASTM A354 Standard specification for Quenct  and Tempered Alloy Steel
Bolts, Studs and other Externally 2aded Fasteners
ASTM A403 Standard specification for Wrougl  istenitic Stainless Steel
Piping Fittings
ASTM A480 Standard specification for Genera  quirements for Flat-Rolled
Stainless Heat-Resisting Steel Pl:  Sheet, and Strip
ASTM AS00 Standard specification for Cold-Fc  :d Welded and Seamless
Carbon Steel Structural Tubing in mds and Shapes
ASTM A516 Pressure Vessel Plates, Carbon & ' for Moderate- and Lower-
Temperature Service

C \DOCUME- Tkosien NALOCALS~ T empi143642-D-SP-001 (Dryes Proowement Spec) doc
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Figure 3-1. Dryer System Interface Diagram.
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3.2 CHARACTERI ICS

3.2.1

3.21.1

The characteristic
that the DCRS m
are described bel

Functional Charz

The DCRS shall

Waste Receipt S
evaporate enougt
waste product. Tt
it to the Secondz
discharge the drie

Waste Properties

The DCRS equip
solution with little 1
Table 3-1. The sc
nominal 5 Molar !

e.g., functional, physical, performance, and environmental)
comply with to satisfy the requirements of this specification
and on the datasheet.

ristics

designed to receive batches of liquid salt-solution from the
'm, mix the liquid salt-solution with soil plus additives and
ater in the dryer under vacuum to provide a suitable dried
YCRS shall also condense e evaporated water and transfer
Waste System supplied by others. The DCRS shall also
aste to the dried waste transfer system supplied by others.

nt shall be capable of processing supernate liquid salt-
o solids. The chemical composition of the waste is shown in
wmulation is shown in Table 3-2. The liquid salt solution is a

___lum concentration. Physical properties are shown on Data

Sheet 143643-D-'7-001.1 (Appendix A).

The maximum est
4.5 x 10° Rad.

ated contact radiation dose based on a five year design life is

CADOCUME - Thosters NAWLOCAL S- WTempi143643-D-57-001

27-Ap-05

Page 14 of 63
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3.21.2 Performance Ra e

3.2.2

The dryer shall r
liquid waste and
shall be dried u
bridging. The pr
commercially avz
ability of the driec
The batch dryer
The two operating

1) fill the dryer
paddies. W
additional wa
drying cycle t
dried to a flo
content;

2) fill the dryer\
blades are
batches, anc
mainiaining ¢
loading is rea

Process testing i
dryer loading valt
been performed {
normal operation
requirements for t
on Data Sheet 14.

Physical Charact

The DCRS shali |
less than 14 feel
separated into the
teardown time, rez

sive and mix a minimum of three batches every 24 hours of
it with additives. Each batch of liquid and soil with additives
!'a homogenous and flowable mixture is obtained without
ict target size and consisiency should be similar to standard,
ble “kitty litter” and as dust-free as practically possible. The
aste granules 1o resist breaking down into fine dust is desired.

" all be capable of adding waste and/or soil during operation.

senarios for the dryer are:

th approximately 200 gallons of waste, and then start the
the dryer motor running, the soil will be added and then
» will be added in smaller ~100 galion baiches throughout the
il the drying cycle is complete. The waste/soil mixture will be
ble, dust-free product as described above or a 2% moisture

1 the necessary amount of soil to complete a batch while the
ng, then spray in only small amounts of waste ~100 gallon
Iry the water off the soll mixture as a dry bed always
ry consistency within the dryer uniil the appr
ad.

riale waste

t crucial part of determining the operating parameters and
to obtain an acceptable product. Based on tesling that has
iate, the mixing speed of the dryer ranges from 45 rpm for

90 rpm for upset condition speeds. Characteristi  and
dryer and condensate recovery system shall be as specified

13-D-DS-001.1 (Appendix A).
stics

sized for transport using local roadways and freeways (i.e.,
il, 8.5 feet wide, and 53 feet long). The syslem shall be
rgest components/sections (if necessary) to minimize system
ing for transport, and reassembly effort.

CDOCUME - 1tkostenn NAWLQCAL S~ VT ep\ 143643 D-SP-001

27-Apr-05
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3.25 Environment

Any equipment a
in the climatic an

3.2.6

Heating and «
be derived frc

Ambient air t
differential of
conditions les
this condition)

Relative humi
Maximum pre:

Sand and du
150 pm or les:

Solar radiatior
12-hour perioc

Transportability

The DCRS equip
relocation to the fi

The DCRS ¢

cra  forklif

Lift points sl
components

The DCRS ¢
it can withst:
acceleration
with transpor

related enclosures shall be designed to operate and be stored
nvironmental conditions listed below.

ling basis wind factors for enclosures around equipment shall
ASHRAE Fundamentals Handbook for the Hanford site.

perature range is -25°F to 115°F with a maximum 24-hour
°F (the system is not expected to operate in temperature
han 0°F (-18°C); however, the equipment could be stored in

rranges from near 0 to 100%;
tation is 2.5 inches in a 6-hour period;

soncentrations are 1.10 x 10° bm/ft® with a typical size of

expected to be a maximum 900 langleys, distributed over a
nd

i Storage

nt shall have a modular design to facilitate disassembly and
destination at the Hanford Site.

ipment and components shall be capable of being moved by

1 truck with nc difications.

. be provided for the lifing and handling of equipment and

ipment packaging shall support the contained equipment so
I a 0.75-gravity (forward), hard-braking stop and a rearward
0.25 gravity, as well as shock and vibration loads associated
ion.

C\DOCUME - 1\koslon NAVLOCALS- NTempi143643-D- SP-00% |

27-Apr-05
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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, ar  >ther
safety equipment for safe operation as required under 29 CFR 1910 -
Occupational Safety and Health Standards — Code of Federal Regulations.
The manway cover on 1l  dryer shall have a safety interlock switch to be
interlocked with the hydraulic drive system to prevent inadvertent starting of the
dryer plows during manned entries into the dryer for any necessary maintenance.

3.3 DESIGN AND CONSTRUCTION

The Seller shall provide or provide access to all design calculations necessary for
the DCRS which includes, but is not limited 1o, dryer size calculations, pump and
pipe sizing calculations, motor current starting calculation, motor sizing
calculations, hydraulic power pack sizing, electrical system calculations (i.e. load,
voltage, and fault), and structural calculations. Calculations shall be submitted to
the Buyer in accordance with the Bidder’'s Drawing and Data Commitments sheet
(Appendix B). The Seller shall provide all design drawings necessary for the
DCRS 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.  -awings shall be
submy | to the Buyer in accordance with the Bidder's Drawing and Data
Com ents sheet (Appendix B).

Alternative equipment designs are permissible, if proven to be effective in meeting
the endurance specified 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.

Any discrepancies noted in this specification or between this specification and
other documentation shall be noted and referred to the Buyer for resolutior efore
proceeding with design or fabrication of the item in question.
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provide motor-sizing calculations to the Buyer for review and approval in
accordance with the Bidder's Drawing and Data Commitments sheet
(Appendix B). The Seller shall also provide calculations defining the mechanical
gear ratio and safe operating frequencies of the motor that meet the performance
requirements of this specification and datasheet. The drive motor shall consist of
a base-mounted speed reducer direclly coupled to the dryer main shaft with drive
motor on a separate mount. The unit sha 1 be designed to e compatible with
Quaker Quintolubric® 822-EHC Series, Cosmolubric B-230 by Houghton
International, Inc., or equivalent fire-resistant hydraulic fluid. Final selection of the
motor shall be determined by the Buyer before approval of final design.

The motor horsepower shall be non-overloading when operating at any point
during the loading and mixing of the dryer. The following are general
requirements for all motors in the DCRS:

= Motors shall be used with a soft start.

e Motors up to 250 hp shall be rated for use on a 480 AC volts/3 phase/60 Hz,
and the minimum motor size shall be 1 hp. L

e The motor shall have a minimum service factor of 1.15. (Service factors shall
not be used in the motor sizing calculations).

e The motor shall have a minimum insulation class of F as defined in National
Equipment Manufacturer’'s Association (NEMA) h. _ 1.

e Motor shall comply with the frame size assignments of NEMA MG 1.

e Motor balance and vibration shall meet NEMA standards MG 1-12.06 and -
12.07.

e The motors shall operate in an ouldoor environment under conditions
described in this specification.

e The Seller shall provide the motor specifications and data sheet.

e Motors shall be T.E.F.C. type.
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33.1.15  Power Transmission (Gearbox)

3.3.1.16

3.31.1.7

33.1.1.8

33.1.1.9

The gearbox desi
maintenance. Be
system design, inc
as any other geai
the Buyer before f

Shaft

Shaft shall be ren
motor. A flat verti
and hydraulic driy
airspace surround
heating of the enti
the waste.

Electrical Wiring

All electrical wiriny
dryer.

Mixing Tools

Bolted mixing tool:
scrapers welded ¢
18 months withoul

shall be determinea after testing with
Buyer approval. Plow/wall clearance shall be determined during sc:

requirement is a minimum service life of 18 months without
and/or chains shall not be used. The gearbox lubrication
Jing the material properties of the lubrication medium, as well
x maintenance required or anticipated shall be submitted to
fication.

rable coincident with the shaft axis on the end opposite the
'wall is expected to be placed (by others) between the dryer
unit to isolate the airspace surrounding the dryer from the
] the motor. The shaft shall be construcied to allow steam
length of the portion of the shaft that shall be in contact with

s to terminate in a NEMA 4X terminal box mounted on the

‘hall be concentrically arranged on the dryer shaft with head
o the end plows.
1aintenance. Selection of the abrasion resistant coating
1ie manufacturer’'s recommendations and

Plow design shall have a service life of

» testing but

shall not exceed ASME code requirements for eccentricily on vessels of this

diameter..

Flanged Ports and

a. The following
indicated on
accordance
(Appendix B)

anways

langed port and manway calions shall be provided and
ibmittal drawings to the Buyer for review and approval in
th the Bidder's Drawing and Data Commitments sheet
Manway—One (1) 40-inch diameler access manway with
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bolted cover. A NEMA 12 minimum safety limit switch shall be in ided.
View ports  all be added to the top of the man-way cover.

Additive Charging Port(s}—One (1) 16-inch diameter / Sl 150 Ib welded
flange charging port located on the top of the dryer.

Product Discharge Port—One (1) 12-inch diameter ANSI 20-inch 150 Ib
welded flange discharge port located at center of dryer bottom. Seller to
confirm size.

Liquid Salt-Solution Charging Ports—Four (4) 4-inch diameter ANSI 150 Ib
welded flange charging port equally spaced along the top of the dryer.

Vacuum Filter Port—A flanged vent port located on top of the dryer for
mounting filter housing and arranged so material back pulsed off filters falls
back in dryer. The opening in the dryer must be equal or larger than the
body opening of the filter. Buyer believes a 28 inch diameter opening wil!
suffice. Seller to confirm.

Rupture Disc Port—One (1) 6-inch diameter ANSI 150 Ib welded flange
rupture disc port. Rupture disk port should be located in top of dryer.

Steam supply and condensate return poris to and from dryer and vacuum
filter jackets shall be 1.5-inch diameter ANSI 150 Ib welded flange. Quantity
to be determined by Seller. If multiple nozzles are required they shall be
brought out to a common connection for each service.

Thermocouple Port—One (1) 3/4-inch diameter NPT connection with thermo
well mounted in the dryer used for waste temperature.

Intensifier Port(s}—Seven (7) intensifier or chopper poris are required for a
robust and flexible dryer design. Each port will include contoured plugs. Six
of the intensifier ports shall be located at the Seller recommended chopper
locations on o side wall of the dryer (back or front). One port s |l be
located on the opposite side of the dryer from the intensifier poris as
recommended by Seller. This single port will become the dryer s pler
port.

Drain Port—One (1) 4-inch diameter ANSI 150 Ib welded flange liquid drain
port shall be located through the dryer end plate as close to the bottom of
the dryer drum and in a location to achieve maximum drainage.
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331113

conlaminates and allow them to drop back into the dryer vessel. The filter
housing shall be heated with steam from the same supply as the boiler. The
steam jacket around the filter shall be a 75 psig maximum operating pressure
stainless-steel steam jacket, designed, fabricated, tested, and stamped in
accordance with ASME B&PV Code Section VI, Division | requirements. The
filter elements are to be mounted to a removable top on the filter unit for
maintenance purposes. The Seller shall provide a pneum: t pulsejet control
system, including electrical termination box and electrical connections that
provides cycled automatic filter element cleaning without causing process
interruption. The filter housing shall have two (2) sets of NPT couplings; one on
the filter inlet and one on the filter outlet for a differential pressure transmitter
supplied by the Buyer and a Seller-provided differential pressure switch.

The metal fiter assembly shall have a fillered water wash clean-in-place system.
that will aid in the recovery of contaminated filters if particulates concrete on the
filers. The volume of wash water shall be measured at the vendors
recommended wash pressure. Outline and interface diagrams shall indicate wash
water interface. Rotary spinners for the clean-in-place system shall be fabricated
from ultra high molecular weight polyethylene (UHMWPE) from a rod stock of
TIVAR as manufactured by Poly Hi Solidur, Fort Wayne, Indiana

The filter housing shall have a direct flanged connection to the dryer. The inside
diameter of the filter housing shall not be larger than the inside diameter of the
flanged interface on the dryer to prevent lerial from being lodged in the filter
housing and not falling directly back into the dryer. The filter discharge flange
shall be an ANS! class 150, the same diameter as the process inlet of the
condenser. The Seller shall determine and indicate the appr iate size and
flange orientation on the design drawings.

Seals

The dryer shaft seals shall be lip seals designed to preclude leakage of
contaminated materials. Three installed spare seals shail be provided. The
Seller is responsible for all seal designs. In addition, a secondary enclosure shall
be built around the dryer shaft seal to contain any polential leak. The enclosure
shall gravity drain through a drain line 1o a 2-inch flange termination. Seal and
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3.3.1.3.1

ANSJ class 150, the same diameter as the  2r discharge flange. The Seller shall
determine and indicate the appropriate size and flange orientation on the design
drawings.

Condensate Receiver Tank

The condensate receiver tank sl be a 500 gallon tank fabricated from 304
Stainless Steel. The tank shall be designed for full vacuum and have a partially
surrounding cooling jacket using chilled water supplied by others. The cooling
jacket shall be designed to eep the condensate coc  than the condenser so
that minimal water vapor will be removed from the receiver tank through the
vacuum pump. The condensate receiver tank and vacuum pump shall complelely

. gravity drain to the transfer pump via a drain line that shall have a drain valve with

33132

3.3.133

cap as shown in Figure 3-1. The tank shall also include a 2 in. ANSI 150 class
flange near the bottom side to allow for a Buyer provided level transmitter.

Protected Level Gauge

The receiver tank shall be fitted with stainless steel (with cleanouls), protected
level gauge with manual drain valve, manual vent valve, and two (2) level
switches {one high, one low).

Condensate Transfer Pump

The condensale recovery system transfer pump wetted component construction
shall be stainless steel, with a minimum transfer rate of 25 gpm. Total head loss
and pump motor size shall be determined by Seller with transfer line
characteristics input provided by the Buyer. The pump shall have a minimum 1
hp TEFC motor, with suction strainer and discharge check valve. The transfer
pump shall be capable of dewatering the condensate  :eiver tank while under
vacuum. Molor vollage shall be 460 volis, 3 phase, 60 heriz. The Seller shall
provide pump specification and datasheet. The transfer pump shall have a hand-
off-auto switch for control. In the AUTO mode, the pump shall auto-pump down
the condensate collection tank based on inputs from the tank level switches. In
the HAND mode, the pump will be operated from a local starl/stop panel or
station.
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3.3.1.4  Piping
33.1.41 General
Piping systems for the condensate recovery system and interconnecting piping
from the dryer to the condensate recovery system shall be fabricated, inspected,
examined, and tested in accordance with ASME B31.3, normal service. All waste
containing lines shall be buttwelded. Anytime the requirements in this
specification are more stringent, or are in addition to code requirements, the
requirements in this specification shall be followed. Piping systems include all
piping components and supports.
33142  Line Routing
If pipe bending is :cessary, the pipe shall be bent in such a manner to minimize
pipe wall thinning d shall have a minimum bend radius of five times the nominal
pipe diameter.
The proposed insf “ation layouts shall meet the requirements of ASME B31.3.
3.3.143  Line Support

Piping shall be s
provide rigid brac
frame members

stainless or paintt

All piping suppo
valves, elbows, t
provided, if neces

Piping supports

operation. The s
and prevent exce
into the piping of «

Seller shall level-
forced; ng defl
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ported by attachment to the skid frame. The Seller shall
:ls or additional frame members for attaching piping when
: not in a convenient location. The pipe supporls may be
carbon steel.

shall conform to ASh  B31.3, with addiliol S| at
5, and equipment as required. Additional supports shall be
¥, to comply with the requirements stated in design loads.

il be capable of supporting the piping in all conditions of
orts shall allow free expansion and contraction of the piping
ve slress resulling from transferred weight being introduced
necled equipment.

mb piping using shims, etc., 1o support the pipe and to avoid
ons at support points.
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33144

3.3.145

3.3.146

3.3.1.47

3.3.15

The Seller shall provide shop drawings of the required piping supports for review
and approval.

Flange Joints

All flanges shall be standard ANSI 150 Ib welded raised face flanges, except
where otherwise specified in this document and per ASME B16.5, and shall be
made from the same type of steel as the pipe they are welded or threaded to,
unless otherwise noted.

Threaded Joints

Threaded joints in fines shall be joined using Loctite® PST.

Valves and Installation

All valves shall be installed per Manufacturer’s instructions.

Seller shall review Manufacturer's supplied information for unique installation
requirements and request written clarification if installation requirements do not
malch the design.

Insulation

Insulation ar  jacketing shall be installed on all heated or cooled components and
piping by the Seller in accordance with Manufacturers recommendations. The
proposed insulation shall be non-asbestos and shall be submitted to the Buyer for
review and approval before installation. The insulation shall not impede
component performance or normal mainienance access. The insulation jacket
shall allow for ease of decontamination.

Electrical

Design and installation of electrical equipment shall be in accordance with the
NFPA 70 (National Electric Code (NEC)) and IEEE siandards listed in Table 2-2.
Electrical equipment installation and wiring practices will be subject 1o review by
CH2M HILL NEC inspeclors.
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331514 Conduit

Rigid galvanized steel (RGS) conduit shall be used. RGS shall be UL approved
standard weight, ¢'~ctro-galvanized steel, 1/2 inch minimum size for control wiring
and 3/4 inch minir  m size for power wiring.

e Liquid tight fle le conduit shall be installed where flexible conduit is required.
Liquid-tight fle e conduit shall be grounding type with a P yl Chioride
(PVC) jacket.

e Conduit fitting:  hali be standard steel threaded, liquid-tight, t e RGS fittings.

33152 Wire and Cable

e Conductors sl._| be stranded copper for all sizes of wire and cable unless
specifically der ™ inated otherwise on the drawings.

= Wire insulatio shall be Type THHN (heat resistant thermoplastic) / THWN
{moisture and heat resistant thermoplastic) for all 600V conductors unless
specifically noted otherwise on the drawings.

e Minimum size ~ power conductors, 600V and below shall be No. 12 AWG.

e Conductors fc  control circuits shall be No. 14 AWG minimum, except that
remote contro ircuits, signalling circuits, instrumentation, and power limited
circuits may : sized smaller in accordance with the National Electric
Code (NEC).

e Pov wiring - single phase systems shall have color-coded insulation as
indicated in Te = 3-3.

« Instrumentatio :able shall be 600V, multiconductor for discrete signals, flame
retardant, jackeled cable suitable for installation in wet or dry locations.
Conductors sk 'l be #18 AWG stranded, copper, in twisted airs/triads with
ethylene prop ne insulation. Each pair/triad shall be shielded with a drain
wire and meta tape. Mulli-pair cables shall have an individual shield and an
overall shield . metallic tape and drain wire. Conductor color coding shall be
black, white { d red if triad). Temperature rating shall be 194°F (90°C).
Each pair/triac  1all be numbered for simplified termination.
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33153  Wire/Cable Markers
Conductors shall identified with white heat shrink tubing with indelible black
typed on letters. I d lettered labels shall not be used.
33154  Junclion Boxes
Junction boxes st be NEMA rated for the expected environmental conditions
per NEC®, unless otherwise noted.
33155  Electricc Components
All electrical comr -1ents, such as contactors, motor starters, power controllers,
shall be UL or oth:  nationally recognized testing laboratory (NRTL) listed . Motor
starters and conta rs shall be NEMA rated for the service that they perform.
3.3.1.6 Instrumentation i d Installation

In general, all ins!

the DCS, all pneu.

ment transmitters shall provide an isolated 4-20mA signal to

..alic control valves shalt accept a 4-20mA contr  signal from

the DCS and provide position indication to the DCS. Interface connections shall

be through wire termination points on the instruments.

piping,
manufaciurer's r
Purchasing and u
this contract. Lot
they are easily rei

point to the 1SO .
“ble knowledge of the configuration.

based on best av:

Certificates of cal
package and shal
Instrum
the inst
provided in the fit

t types
ment.

recalbration.

and wirina shall

instruments, tubing,
be installed in accordance with the instrument
xnmendations and the best practice for industry.
allation of the DCS inpul/output modules are not included in

e

-ly indicating instruments/sensors shall be installed such that

on the floor at the entry access
wide guidance with positioning

"able by an operator standi
ntainer. The Buyer shall

ation shall be provided with all instruments in the final data
1clude the instrument accuracy and drift. Seller shall provide
14 manufacturer to the uyer for approval prior to purchase of
scommended field re-calibration procedures shall also be

data package along with a list of special tools required for
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3.3.1.7 Mechanical Assembly Requirements

3.3.1.8

3.3.181

33182

All equipment shall be assembled to the structural frame observing the equipment
Manufacturer's recommended assembly instructions. During fabrication, the
Seller shall submit all fabrication red-line changes to the Buyer for review and
approval before in ementation of the change with the exception of any minor
red-line changes that do not affect form, fit, or function of # equipment. The
Seller shall submit as-built drawings as well as final red-lined fabrication drawings
to the Buyer with delivery. The Seller shall denote mounting configuration and
details on the red-lined fabrication drawings.

Equipment shall be checked to assure that it is provided with adequate amounts
of fresh lubricants of the proper selection.

Piping attached to equipment shall be installed with fasteners made finger-tight
until alignment is achieved, at which time all fasteners shall be lightened.
Tightening torque shall be that which is recommended by ASME B31.3 or gasket
Manufacturer recommended torque values for the gasket system used. Flange
assembly and bolting shall be performed in accordance with ASME PCC-1.
Inspection documentation shall be provided as evidence of proper bolt torquing.

Electrical Assembly Requirements
General

Install conduit, duct, wiring, cables, connectors, instrumentation, and devices in
accordance with manufacturer's writien instructions, applicable requirements of
the NEC® and National Electrical Contractor Association’s "Standard of
Installation,” 1d with recognized industry practices. Al} electrical panels shall
meet UL 508A listings, when required.

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 lo select
routes where conduit does not interfere with maintenance or replacement access
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33183

3.3.1.84

3.3.185

to devices such ¢
submitted to the E

pumps or valves. Sketches of the routing locations shall be
rer for review and approval before proceeding with the work.

Grounding
a.  All power cil 1iits shall include a ground wire that serves as the equipment
grounding ¢ ductor, independent from the neutral wire, to the extent

b. Ground wire
C. Ground cont
points. Gro_
bus. Wire ni*
d.
calibrated of
e. The instrume
ground circu
instrument ¢
rec re e
Conduit Fill

allowed by tl._ NEC®. 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
accomplishe® by means of a screw, lock washer, and ring connector

attachment
cleaned fron
cc luctor be

a spot where all paint and surface corrosion has been
he frame. The frame shall not be used as a current carrying
/een devices.

shall be green-insulated, stranded copper wire.

ctors shall be unspliced and continuous between termination

.«d distribution shall be through terminal blocks or a ground

. or butt splices are not acceplable.

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

The sum of the cn
the interior cross-. _ctional area of the raceway as calculated in the tables in
Chapter 9 of the N~ Z® for raceway fiil.

Strain Relief

meter.

- ground circuit shall be separate and isolated from the power
o the extent allowed by the NEC®. The requirements for the
und circuit installation are the same as the power ground
ivena e.

5 sectional areas of all contained conductors shall not exceed

Strain relief shall be provided for all cables. The strain relief device shall comply
with the following:
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3.3.1.91

3.31.9.11

331912

331913

shall use or rec re the use of polychlorinated biphenyls (PCBs). Material
selection shall be *~zntified in the Seller documents to the Buyer.

Material type and ,.ade shall be clearly identified on the bill of materials. Certified
Material Test Rey -ts (CMTRs) are required for all materials coming in contact
with the waste. T Seller shall identify any materials that do not have CMTRs for

review and appro

Metal Products

Stainless-Steel Pr~-ucls

All stainless steel
316L and shall r
grades of stainle:
availability and

specifications and

Stainless-Steel St

sed in fabrication shall be 300 series, Type 304, 3041, 316, or
et the following material requirements of this section. All
steel may be subsliluted for one another depending upon
widing the substitution stilt complies with the following
as prior approval of the Buyer.

;t and Plate

Stainless-steel sh.t shall meet the chemical and physical requirements of ASTM
A240 and ASTM A480.

Stainless-steel pk
A240. The plate:

Stainless-Steel Fi

All stail ss-stee
fabrication shall |
shall be listed ¢
requirements of A
fabrication shall t
listed component:
ASTM A403 Grad
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shall meet the chemical and physical requirements of ASTM
il be provided with a cleaned finish.

ings and Wrought Piping Fittings

orged couplings, forged pieces, and flanges used in the
Series 300 stainless steel. All forgings, including flanges,
wponents as stated in ASME B31.3 and shall meet the
M A182. All stainless-steel wrought piping fittings used in the
series 300 stainless steel. Al wrought piping fittings shall be
s stated in ASME B31.3 and shall meet the requirements of
VP.
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! 3.3.19.14 Stainless-Steel Bars and Shapes
Parts made om 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 A276.
3.3.1.9.1.5 Stainless-Steel Pipe
All stainless-steel pipe shall be seamless schedule 40 and shall meet the
chemical and physical characteristics given in ASTM A312. Piping shall be a
1 listed component as stated in ASME B31.3. -
331916 Carbon-Steel Plate and Sheet
All carbon-steel plate shall be general purpose, hot-rolled, low-carbon steel per
ASTM A36 Carbon steel sheet shall be provided per ASTM A569.
3.31.9.1.7 Carbon Steel Shapes
Carbon-steel structural shapes shall conform to the requirements of ASTM A36.
3.3.19.18 Carbon-Steel Bars and Rods
Carbon-steel bars and rods shall conform to AS M A108 with a minimum yield of
36,000 psi and maximum carbon content 0.35%.
33.1.9.19 Carbon-Steel Structural Rectangular Tube
Structural carbon-steel rectangular tubing shall conform to the requirements of
ASTM A500 Grade
3.3.1.9.1.10 Weld Filler
The weld filler malerial shall be as specified in the approved Welding Procedure
specification.
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3.3.1.9.1.11 Weld Studs

3.3.191.12

Weld studs, if nece....,, v.... be metallurgically compatible with the material that
they are welded to. Weld studs shall be made from stock material that meets the
requirements of ASTM A108 for mild carbon steel.

Fasteners

No fasteners shall ue capable of vibrating loose under operating conditions. Al
such joints should be tack welded or have some equivalent means of assurance
of remaining intact. Double-nutting is not an acceptable method of securing
fasteners. Loctite® “weadlock may be used where applicable.

Stainless-steel bol.., cap screws, and washers shall be per ASTM A193 Grade
B8, and nuts shall “e heavy hex nuts per ASTM A194 Grade 8 or betler. Bolts
and cap screws st | be grade marked or better. Carbon-steel bolts shall be per
ASTM A307 or bet..., nuts per ASTM A563, Grade C Heavy Hex.

All graded fasteners shall conform to ASME B18.2.1, Society of Automotive
Engineers (SAE) J429, and ASTM A354.

The Seller shall en ire the fasteners used are not suspect in accordance with the
U.S. Depariment Energy Conlrol of Suspect/Counterfeil ltems provided in
Appendix C. Susj ct fasteners can be identified by the following inspection
methods:

(i) Head markint are marred, missing, or appear to have been altered,

(i) Threads shov :vidence of dressing or wear (threads s id be of unifi
color and finisn), and

(m) Head markings are inconsistent with a heat lot.

The Seller shall select fasteners where they are not specifically calted out in this
specification using ‘e following guidance:

a.  Anti-galling ¢ 1pound (e.g., Loctite® 8013 or 8009) shall be applied where
stainless-stee olls are used.
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3.3.1.10

3.3.1.101

3.3.1.10.2

b.  Stainless-steel bolts, nuts, and washers shall be used when the mating
parts are stainless steel.

c.  Carbon-steel bolts, nuts, and washers shall be used where mating parts are
not stainless steel.

Gaskets/Seals

Pipe flange connections shall use PSI Inc., Line Backer™ sealing gaskets with
stainless steel as the retainer material and Viton® as the sealing element, as
available from PSI, Inc. Line Backer™ Type F sealing gaskets shall be used for
raised face flanges and Line Backer™ Type E sealing gaskets shall be used for
flat face flanges. All elastomenc seals shall have radiation resistance for the
radiation dose levels shown in this specification. Vilon or other radiation resistant
material approved by the Buyer shall be used where Line Backer™ gaskets are
not available.

Stainless-Steel Handling Requirements

The Seller shall submit 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.

Exposure of ainless Steel to Chloride Materials

Stainless steel shall not be in contact with materials containing more than 250
ppm chlorine. Low chioride  irkers shall be used. Chlorinated solvents shall not
be used to clean stainless sleel.

Conlact with 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 ed previously on stainless stee!l only.

C\DGCUME - 1hostert
27-Ap-05

NAW OCALS- NTempi143643-D-SP-001 {Dryes Pracwiement Spec} doc Pagc 39 of 63

G2-42



RPP-24544 REV la

UﬁM echulogy ' ame&

TECHNICAL SPECIFICATION

PROJECT: T~ 6 Irti-t °7YS Design o 143643-D-SP-00 I | v

PROJECT NO.: 143643 DRYER AND CONDENSATE RECOVERY

CLIENT: AMECE - Richland, WA SYSTEM

3.3.1.11  Welding
Welding of all pr sure piping shall be performed in acc lance with ASME
B31.3, normal service at a minimum. Welding of all pressure vessels shall be
performed in accc ance with ASME B&PV Section VIlI. Certified welders shall
perform welding all structural steel in accordance with American Welding
Society (AWS) D1 or AWS D1.6 (depending on material). Welding Procedures,
Procedure Qualifi ion Records, and Welder Procedure Qualification Records
shall be submittt for review and approval to the Buyer before welding
commences. '

33.1.11.1 Allowable Welding methods
Welding of all stainless steel, including but not limited to structural shapes,
reclangular tubing, plate, and sheet shall be performed in accordance with AWS
D1.6 non-tubular, statically-loaded conditions. Welding of stainless steel piping
shail be performe * in accordance with ASME B31.3. Automatic pipe welding
equipment and . 1niques may be used. Fabrication of tanks shall be in
accordance with A~ME Boiler and Pressure Vessel Code, Section Vil
Welding of all cc.oon steel, including but not limited to structural shapes,
rectangular tubing, plate, and sheet shall be performed in accordance with AWS
D1.1 non-tubular, atically- loaded conditions. Welding of carbon sieel portions
of piping systems  all be as required in ASME B31.3.

3.3.1.11.2  Welding Proceduri Requirements
Alt welding shall be performed in accordance with the S 2r's approved Welding
Procedure specification. Each Welding Procedure specification shall be qualified
with a2 Procedure OQualification Record as required in ASME Section IX, AWS
D1.1, and AWS D- i as applicable.

3.31.11.3  Welder Qualification
Welder Perormar -» Qualification Records shall be submitted for all personnel
performing weldini including tacking. Welders shall be qualified in accordance
with ASME B&PV “ode, Section IX, AWS D1.1, and AWS D1.6, as applicable.
Welders and weld J operators qualified in accordance with ASME B&PV Code,
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331114

331115

331116

Section IX may perform welding subject to the weld qualily requirements of AWS
D1.1 or AWS D1.6.

Weld Joints and Preparation

Weld joints are as permitted by the referenced standards.

Weld Repair

Weld defects shall be removed and repaired as allowed by the referenced
standards. The original Welding Procedure specification shall e used for weld
repair. Welds that fail inspection : il not be ground out and repaired more than
twice before the section is abandoned and replaced.

Weld Inspection

Inspection shall be done in accordance with the Seller's standard practice. A
certified dimensional drawing and weld map shall be produced from this
inspection.

Weld joint design shall be si 1 to the Buyer for review and approval prior to
fabrication. Prior to delivery, a weld map shall be produced and delivered to the
Buyer. Welds shall be inspected per ASME B31.3, normal service at a minimum
for pressure piping and per AWS D1.1 or .6 (depending on material) for
structural steel. An AWS Certified Weld Inspector (CWI) shall perform visual
inspections and inspectors certified to SNT-TC-1A shall perform NDEs. Visual
and NDE weld inspection procedures shall be submitied along with the personnel
cerlifications to the Buyer for review and approval, before performance of the
inspections and examinations. Welded connections on the lifing components
shall be 100% visual and 100% Dye-Penetrant Test or Magnetic Particle Test
inspected. I a weld is in a radioactive material boundary (e.g., piping, vessel,
etc), then these welds will require a minimum of a visual inspection and additional
NDE (dye pen, mag particle, or x-ray as appropriate).
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3.3.2

3.3.2.1

33211

Industry and Gov rnment Standards
Design Loads

The DCRS equipr...nt shall conform t¢  lowable loading factors as defined by the
American Institute “or Steel Construction (AISC) for the five loads identified below.
The structural anz sis is to be submitted with the shipment.

Dead Loads

Dead loads include the weight of all permanent malerials and equipment,

33212

33213

including the DCI™3 equipment weight and the weights of fluids and materials
being handled.

The unit weights « material and construction assemblies shall be those given in
ASCE 7. Whert unit weights are neither established in that standard nor
determined by te.. or analysis, the weights shall be determined from data in
manufacturer drav " igs or catalogs.

Live Loads

Live 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,
rain load, earthquake load, flood load, or dead load. Live loads are produced by
operations, maintc ~ance workers and equipment.

e Live loads shi be not less than the minimum uniform load or concentrated
load stipuilatec .1 Al 7.

«  The minimum -~ of design live load shall be 20 Ib/ft? (includes ashfall).

« The weight of rvice equipment that may be removed with change of use of a
given area she" be considered as live load.

Earthquake Loads

Earthquake induc  design loads, as a minimum, shall comply with the 1897-UBC
Seismic Zone 2B ._. essential facililies.

C\DOCUME - 1Wostert
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33221  Design Codes for

The required pres
stamped in acc
supplemental noz
seismic criteria.

33222  Design Codes for

All piping syster
accordance with .
systems include al

33223  Design Codes for .

: Pressure Vessels.

re vessels and jacketing shall be designed, fabricated, and
fance with the ASME B&PV Code, Se on VI with
> loads determined from the UBC (1997) UBC Zone 2B

>cess Piping and Tubing

shall be designed, fabricated, inspected, and tested in
ME B31.3 piping code for “Normal Fluid Service”. Piping
iping components and supporls.

uctures.

The assembly suj,.ort structures shall be designed, fabricated, inspected, and
: with the design loads section of this specification.

tested in accordan

33224 General Electrical

Conduit, duct, wi

the NEC® (NFPA
recognized industi

3.3.3 Radiation

1. Elect— -ar
IEEE 519-1¢

2. Nuclear. All
without loss
radiation dos

334 Cleanliness

Before assembly,
cleanéd by flushin

xdes

g, cables, connectors, and devices shall be installed in
accordance with 1 __nufacturer's written instructions, applicable requirements of

). The installation of these components shall comply with

wactices.

(o DCRS operations shall meet the requirements of
and IEEE 141, for harmor and flicker.

aterials of fabrication shall be evaluated to be able to operate
service while exposed to the maximum estimated contact
>f 4.5 x 10° Rad based on a five year design life.

id before preparing for shipment, all componenis shall be

slean water and/or blown clean and dry with compressed air
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to the extent that extraneous materials, such as those listed below, are not
present:

a. Metallic or other dusts (shop dust), chips, turnings, and weld splatter;

b. Abrasive particles;

c. Rust and other loose corrosion parlicles;

d. Magnetic/liquid penetrant residues, dye check, etc.;

e. Cutting oils;

f. Excess lubrication, grease, and oil, and

g. Marking dyes.
The fabrication traveler shalt describe the cleaning and packaging steps taken.

The DCRS equipment poris and pipe openings shall be temporarily capped
following cleaning and drying for shipment. Packaging requirements following
cleaning are documented in Section 5.2.

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 parls shall be protected from corrosion by
priming and painting
A carbon steel corrosion allowance is specified at 0.06 in. for all pressure
boundary materials in contact with the waste for the design service life.
A stainless steel corrosion allowance is specified at 0.06 in. for all pressure
boundary materials in contact with the waste for the design service life.
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3.3.6 Protective Coatin_ s

3.3.6.1 General
Protective coating: hall be used on equipment where specified in this document.
Protective coating: ihall be used on the appropriate equipment in order to meet
the reliability and  aintainability requirements, to protect equipment from the
environmental cc..Jitions, and to provide a clean smooth surface for
decontamination. The weldments shall be completed and painte ntirely before
installation of pipi j and components in the frames. Care s be taken to
protect the paint ¢ “ing equipment installation. Touch-up shall be performed 1o
repair paint defec after the equipment installation is completed. Protective
coaling specificatic..s shall be submitted to the Buyer for review and approval
before fabrication. Al exposed carbon steel surfaces shall be painted
Manufacturer's sta "ard color.

3.3.6.2 Primer
The Seller shall e Amercoat™ primer by Ameron Protective Coatings or
approved equivalent.

3.3.6.3 Paint
The Seller shall us Amercoat™ 220 by Ameron Protective Coatings or approved
equivalent for finist oats.

3.3.6.4  Painting Preparat n
The Seller shall vepare all surfaces in accordance with the mant turer's
instructions. Paini i shall be performed in a clean well-ventilated area separated
from airborne part  ates generated by shop operations.

3.36.5 Paint Application
a. Paint shall b tored, thinned, mixed, handled, applied, and cured to clean,

dry, adequa ; prepared surfaces, in accordance with manufacturer's
instructions

b. Al coats sk be applied to produce a film of uniform smoothness in
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accordance with the manufacture’s recommendations for nominal thickness.
Special attention shall be paid to crevices, weld lines, corners, and edges o
obtain the required thickness.
3.3.7 Interchangeability

3.3.8

3.3.8.1

The Seller shall specify the assembly level at which components shall be
interchangeable or replaceable, as a design consideration.

Identification and Marking

The equipment 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. Clearly mark and identify any
components required for removal before equipment installation (e.g., shipping
blocks).

The markings on all motors shall be in accordance with the NEC® and
NEMA MG-1. Care should be taken when painting such that the motor
nameplates, lifting eyes, or lifting swivel Manufacture nameplates are not painted.

Equipment Labelil

The Seller shall label all valves, instruments and mechanical equipment in
accordance with this specification. Equipment to be labeled shall include, as a
minimum;

e Valves or dampers;

e Instruments and gauges, pumps, molors, tanks, compressors, and filters; and
* Motor controllers, power panels, instrument enclosures, and switches.

Tags shall be 1x 3 inches minimum and use 3/16” high black text on white

background. The tags shall be plastic and have a 3/16” hole for attaching to
components.

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
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3.3.8.2

rubber adhes
and not subj
Tags shall be

Piping Labeli

Piping shali b
fluid conveyt
“Compressed
letters. The la

o Process F
e Compress
o Filtered w:

e Labels sh:
number P
indi ete
of the pipt

sized in accorc

The labels sh:
operator’s norr

juipment tags shall be located where they are readily visible
damage or accidental removal during equipment operation.
e for the environment on which they are installed.

ed with arrows and fluid type to denote the -ection and the
The fluid conveyed shall be marked as “PROCESS’,
r “Filtered Water”, etc. as applicable. Text shall be all capital
kground and lettering colors shall be as follows:

ing shall be yellow field with black letters,
»iping shall be blue field with white letters,
ing shall be green field with white letters,

nade from self-sticking polyester or vinyl (Electromark® part
ies or approved equal). For pipes that are less than 3/4 inch
abel size and lettering shall be appropriately sized to the size

2 that is greater than 3/4 inch in diameter lettering shall be

ice with Table 3-4.

be placed on pipes in the location most readable from the
| viewing position.

» Piping labels s Il be placed before and after each valve and piping joint.
Table 3-4. Pipe Labeling Format.
Pipe D, € D Length of color for | . Size of Jetter
- Min. Max, fieldfory ker | . forleaend
075" 1.25 8" 0.5”
1.5” 2" 8" 0.75"
B —
25" 6" 127 1.25”
8" 10" 24" 2.5
10" — 32" 3.57
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3.3.8.3 Wires and Cables

3.3.84

3.3.85

All wires and cables shall be labeled at both terminations with the identification
specified on the Contract Drawings. Wire label material requirements and color
coding are given in Table 3-3.

Terminals

Terminal block abel tags shall be a durable plastic material. The tag color shall be
white background with black lettering. Each terminat on the terminal block shall be
labeled with a clearly visible terminal humber. 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.

Conduits

a. Al conduits shall be labeled with the identification tag on the Contract
Drawings and the highest vollage contained in the conduit as in the
following example:

E-123 - 110 VAC 1PH

b.  The minimum letter height shall be 1/4 inch. The label length shall be as
long as required to contain the required information. The label coior shall be
white background with black letiering. Texi shall be all capiial letiers. 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.
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3.3.8.6 Handling and Lift Devices

All equi 1ent that is designed to be mechanic  lifted shall have lifting points,
the center of gravitv, and the lifting weight marked. Lift points shall be identified
with yellow paint. \ll specialized lifting devices shall be marked in accordance
with DOE/RL-92-3 as follows:

Structural and n :hanical below-the-hook devices shall be provided with
identification displc, ng the following data, as a minimum:

Rated load,

Manufacturer's name,

Lifting device reight (if over 100 pounds),
Drawing nun 2r (if applicable), and
Serial numbe  [if applicable).

a b w2

The identification ._ta may be displayed on a nametag, nameplate, metal stamp,
or other permaner* marker. If the lifting device comprises several lifting devices
that can be detacl d from the assembly, these individual lifting devices shall be
marked with their i.._ividual load rating also.

3.3.9 Nameplates
Namepl s shall nerally conform in size and material to RPP-8530 (details to
be provided).

3.3.10 Human Engineeri |
Human factors enymneering principles and criteria shall be integrated into the
design of system and the facilities that house and support these systems.
Operator moveme . and accessibility of equipment and controls in the work area
shall be conside._J, and practical access to each system component for
operation and maii " :nance shall be provided.

3.3.11 Qualification
The drawings, cuawculations, and associated design media shall show full
comphance with this specification (and the associated drawings/documents) or
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3.3.12

note any exceptions. The Seller shall allow 10 working days for the Buyer to
review and state the disposition of each submittal.

Equipment supplied by the Seller shall be subject to Factory Acceptance Testing.
The Seller shall provide a FAT plan for operational testing and leak testing of their
equipment in their proposal in accordance with the verification, inspection and test
requirements specified in sections 4.2 and 4.3.

Document Submittal

Information to be supplied with the bid, for review and as final is shown on the
Bidder's Drawing and Data Commitments sheet (Appendix B).

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.

Approval by the .yer does not relieve the Seller from the responsibility for
accuracy or adequacy of design under this specification.

Submittals a divided into two types: (1) Those requiring “approval before
proceeding” (i.e., weld procedures or pre-purchase 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 inlended purposes.

Unacceplable items that require approval before proceeding will be handled as
specified below.

C \DOCUME - 1%ostcts NAWOCALS - N emp\ 143643 0-5F-001 (Dryer Procurement Spech doc Page 51 of 63

27-Apr-05

G2-54




RPP-24544 REV la

B | amec®

TECHNICAL SPECIFICATION

PROJF~T-

Task 6 Initial DBVS Desigr 143643-D-SP-001 l RE

PROJECT NO.: 143643 DRYER AND CONDENSATE REC

CLIENT:

~MEC E&E — Richland, WA SYSTEM

A submittal requiring approval that is not approved by the Buyer will be
dispositional as:

1. "Not Approv..J, Revise and Resubmit.” The submittal is considered
technically ¢ ‘icient, or incomplete, and is therefore unacceptable. Re-
submittal is quired; hence fabrication, procurement, or performance of
procedures ¢« 3ll not proceed.

2. “Approved v 1 Exception.” Fabrication, procurement, and performance of
proceduresi 1y prbceed, and re-submittal is required to verify incorporation
of the exce..on. Final acceptance of the item is contingent upon the
Buyer's receipt and approval of the corrected submittal.

Submittals requiring approval before shipment that are determined to be
incomplete or ine quate will be marked "Resubmit” and will be returned. An
explanation of the >ficiencies will be included for corrective action by the Seller.

The Selier shall p _ side fabrication traveler(s) for the fabrication and testing of the
above described TCRS equipment. The fabrication traveler(s) shall include
detailed procurem i, fabrication, assembly, testing, shipping, and handling steps
required to prope.., fabricate, assemble, and test the equipment in accordance
with the drawings d specifications.

A proposed sch ule of fabrication, inspection, and testing of all DCRS
equipment shall | = submitied for review with the bid and approval with the
submittal of the fabrication traveler(s).

The Buyer will insert witness/hold points in the fabrication traveler during their
review and appro' ! of the fabrication traveler. Witness poinits can be waived by
the Buyer but m t be document in wriling. Hold poinis require the Buyer
personnel to be pi :ent during the fabrication, inspection, or test siep.
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3.3.13 Personnel and Training

The Seller’'s equipment and systems shall be designed so that they are « erable
and maintainable by the Buyer's operations and maintenance personnel. If
specialized technical education or training is required by the Buyer's personnel
the Seller shall advise in their proposal.

CADOCUME ~ tkosler
271-Ap-05
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proposes to disposition as “accept-as-is” or “repair’ shall be submitied to the
Buyer for the purpose of approving the Seller's “accept-as-is” or “repair’
disposition before it is implemented by the Seller.

All documentation submitted by the Seller for information, review, or approval
shall be traceable to the originating procurement document. The Seller shail
verify that all deliverables meet contract requirements. The offering of the item or
service is evidence of the Seller’s verification that ali contract requirements have
been satisfied.

4.1 GENERAL
The verification requirements, in terms of responsibility for verification,
qualification provisions, classification of verification methods, and all other quality
assurance provisions, shall be as follows:

4.1.1 Responsibility for Verification
The Seller has responsibility for verification of the equipment and sysiem
functions. All test procedures and data sheets prepared for the verification wiil be
submitted to the Buyer for approval.

4.1 Verification Methods
The Seller shall perform verification tests appropriate for the qualifications listed in
Section 4.2

413 Requirements Flow Down
The Seller shall assure flow down of these QA requirements and the requirements
listed in the QA Clauses identified in this specification’s Request for Quote to its
suppliers/sub-contractors for quality-affecting items and/or services procured for
work performed under this contract.
The Buyer shall evaluate the Seller's QA program and ensure that Seller flows
down these QA requirements to their sub-tier suppliers. The Buyer may perform
evaluations of all suppliers unless a commercial-grade dedication process is
performed.
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43.2 Electrical Testing
The following sections detail the requirements for electrical testing.
4321 Motor Test
Al motors shall b given a routine test to demonstrate that the motors are free
from mechanical 1d electrical defects. Motor tests shall be performed in
accordance with t _ Seller's standard practice. The Seller shall provide motor
test data that include, but are not limited to:
a. Rated load ._adings 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 shall meet NEMA MG 1-12.06
and NEMA M7 1-12.07;
d.  High potentia! rest in accordance with NEMA MG 1-12.03; and
4.3.2.2 Wiring and Break Test
All wiring and bre:  2rs shall be given routine tests to demonstrate that they are
free from mechan..al and electrical defects. Wiring and breaker tests shall be
performed in accordance with the Seller’s standard practice. The Selier shall
provide wiring and breakers test data that include, but are not limited to:
a. Megger tests are required for all electrical power wiring;
b. Continuity te ng is required for all electrical power and instrumentation
wiring; and
c. Circuit break s are fo be inspecied for proper size, correct installation,
manuat oper: Hn of handles, and suspect/counterfeit parts.
433 Hydrostatic Test
The DCRS equipn nt shall be hydrostatically tested in accordance with ASME
B31.3 or ASME E *~V Code, Section Vill as applicable for code vessels and
ASME B31.3 for ping systems and other components. Results shall be
CADQCUME ~ Thoster NALQCAL S- Wiemp143643-0-SP-001 .  Provurement Spec) doc Page 58 of 63
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434

4.3.5

recorded. A record of the hydrostatic tests shall be submitted to the Buyer with
test records/documents.

Acceptance Criteria

Acceptance criteria will be defined after process testing at the Seller's facilities. it
is expectled that a standard factory acceptance test will be used to accept dryer at
point of shipment from the factory. The dryer, condensate skid, and filter will be
shipped to Washington, at a location near the Hanford Site to be determined by
the Buyer, where it will be installed by the Buyer in an 1SO Container with mating
piping and assembled connections, tested for functionality and then tested, with
simulant, for total system integration functionality. The Seller shall witness this
test and provide support.

Inspections

Specific inspections by the Buyer or Buyer representative that may take place at
the Seller's facilities include a suspect fasteners inspection prior to shipment of
equipment. Electrical equipment installation and wiring practices will be subject to
review by CH2M HILL NEC® inspectors.
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5.0 PREPARATIOM -OR DELIVERY

5.1 GENERAL
Every item thatis « pped shall arrive at the job site in the same condition when it
passed all quality ¢ _atrol inspections and tests.

511 Packaging and Shipping Instruction Manual
The Seller shall epare an instruction manual(s) that includes packaging
information, hand g information, shipping information, storage information,
operational proce res, maintenance procedures, and special assembly
procedures. The struction 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.

5.2 PRESE VATIC-- AND PACKAC 5
Before packaging, 1l residual water present in the systems from acceptance
testing shall be th.,oughly 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 sys” m. The assembly shall be thoroughly cleaned to remove any
dirt or dust that me, have accumulated on the equipment during testing. Defects
in the paint shall be touched-up. Moving parts shali be secured to prevent
movement during shipping.

5.3 PACKING
The Seller shall ¢ kage equipment to protect items during shipping. Bracing
structures shall b installed where items could be damaged or vibrate loose
during transportati . All bracing must be clearly identified both in the unpacking
instructions and by ' ibeling on the outside of the DCRS equipment.
Rigging sketches _. a handling procedure shall be prepared by the Seller for
items that require special handling. These sketches will identify weights, sling
locations, balanc  points, methods of aitachmenl, and other information
necessary for safe andling.

CADOCUME- tosten NA;LOCALs—v\rer;\p;vaasasn $P.001 (Dryer Procurement Spec) doc Page 60 of 63

27-Apres

G2-63







RPP-24544 REV la

amec®

TECHNICAL SPECIFICATION

PROJECT: Task 6 I~#ial DBVS Design 143643-D-SP-001 l REV. 1
PROJECT NO.: 143643 DRYER AND CONDENSATE RECOVERY
CLIENT: AMEC E&E — Richland, WA SYSTEM

5.6 SHIPPING

The Seller’s tfruck river shall carry bills of lading for each shippable unit that is
delivered to the Buver.

The Seller shall ¢ ain approval to ship from the Buyer before the equipment is
prepared for shipr nt.
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6.0 NOTES
None.
7.0 APPENDICES

The following appendices make up part of this specification:

Apbpendices 1 Description |
A J. Data Sheets J'
B i Bidder's Drawing and Data Commitments . ‘
¢ TFC-ESHQ-Q_C-C-03, Revision B, Control of ;

Suspect/Counterfeit ltems
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APPENDIX A

Data { eets

e T Number of Pages
Cover 1
1_4363-D-DS—001 A 2

iData Sheet Pages: 3

CADOCUME ~ Twostent NAYL OCAL S- NTenpi143643 0 SP O yer Procuzement Spec) doc
27-Apa-05

G2-67



RPP-24544 REV la

This page intentionally left blank.

G2-68









RPP-24544 REV la

i DMM technology amec0

TECHNICAL SPECIFICATION

PROJECT: Task 6 Initial DBVS Design 143643.D.SP-rm+ | REV 4
PROJECT NO.: 143643 DRYER AND CONDENSATE RECOVERY
CLIENT: AMEC E&E - Richland, WA ©  SYSTEM

APPENDIX B

Bidd ’s Drawing and Data Commitments

(5 pages including cover)
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APPENDIX C

TFC-ESHQ-Q_C-C-L., Revision B, Control of Suspect/Counterfeit Items

(53 pages including cover)
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1.0 PURPOSE AND SCOPE

2.0

3.0

31

32

33

34

(71.1,7.12,713,71.4)

This procedure describes th  rocess for the identification, prevention, evaluation, notification,
and disposition of suspect/c  nterfeit 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 ware»nuses and staging areas
. Installed

. In operation.

This procedure applies to:

o Company ordered n  crial

. Material supplied by subcontractors

. Matenal and test equipment supplied by test sponsors

. Construction

. Fabrication shops

. Laboratory work an  :xpcriments

. Surplus/excess prop 'y

. Government proper _

. Matenial obtained from U.S. Department of Encrgy (DOE) sources.
IMPLEMENTATION

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

Procurement Personnel

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

Perform inspections for conformance or acceptance of material including verifications that the
item(s) being inspected do not exhibit indications attributed to potential suspect/counterfeit jtems.

Quality Assurance Engineer

i Lnsures appropriate procurement controls are implemented to preclude entry of S/CI to
the sitc through rev’ v of procurement documents.

2. Notilies the S/Cl c¢  dinator of nonconformance reports (NCRs) associated with S/CI.
S/CI Coordinator

Appriscs company, DOFE, and DOE local Office of the Inspector General personnel of S/CI status
and final disposttion.
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3.5 Assigned Engineering Personnel

3.6

4.2

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

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

Responsible Managers and Supervisors
1. Maintain awareness of S/CL.
2. Control potential S/CL

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

PROCEDURE
Introduction

The two most common S/Cls found at DOE facilities have been threaded fasteners fraudulently
marked as high-strength bolts, and refurbished electrical circuit breakers sold and distributed
under false certifications. Purchasers have also been misled into accepting S/CIs 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 histing of suspect components. Equipment/matenal types or
clas e been established to identify those s| ic items which are classificd as potentially
misrepresented or S/CI. Attachment B provides a list those classifications and items subjcct
to S/CI control at tank farm facilities.

Procurement

CH2M HILL 1. Ensure matenal requirements are specified in subcontracts to preclude
Personnel the purchase or introduction of S/CI. Use the information in

Attachments A, B, C, D, E, F, G, H, and 1 to identify specific
components, characteristics, precautions, and other considerations that
are to be addressed during the procurement process 1o prevent
introduction of S/CIL.

2. Ensurc material requests for quality level 1, 2, and 3 items and services
include appropriate te  nical specifications, procurement quality
clauses, documentation, and tnspection requirements (o prevent
introduction of S/CI.

3. In maintenance and construction/fabrication subcontracts, specify

appropriate requirements to preclude the purchase or introduction of
S/CL
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Quality Assurance 4.
Engineer

Procurement 5.
Personnel

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

Ensure vendor selection complies w.  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.

43 Inspection for Potential S*1

Bill of Material 1.
Preparers

2.
First Line Manager 3.
Engineering 4.
Personnel
Quality Assurance 5.
Engineer
Assigned Inspection 6.
Personnel

7.

8.

Fc uality level 0 and P-Card items listed in Attachment B, signate
an »/Cl inspection in the special instruction of the Bill of Material
(BOM) in accordance with the requirements of

TFC-BSM-FPM MC-C-01.

Ensure quality level 0 and P-Card items are inspected prior to material
issuance.

Obtain on-site S/CI inspection for qu ty level 0 and P-Card items
prior to material issue and use.

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

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

Usc Attachments G, H, and I as resources for detecting S/Cls during
wa~ lowns and inspections. Specific items are subject to inspection.

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

If an S/Cl is detected during inspection activitics, document and control
the S/CI in accordance with TFC-ESHQ-Q A" — 7

4.4 Control of Material Identified as S/C1

Responsible Manager 1.
or Delegate

Cognizant Quality 3.
Engineer

Ensure items identified as potential S/CI are documented as
nonconforming and controlled in accordance with

TEC SSHQ-Q_ADM-C-02. Non conformances identified as S/CI shall
be1  iewed and processed within four working days to determine
whiu.er or not the items are S/CL

Tra ‘er tagged S/Cls to 2101-HV for storage.

Notuy the S/CI coordinator of all NCRs associated with the S/CL
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4.5 Reporting of S/CI

Assigned Company
Personnel

S/CI Coordinator

Report all items identified as potential S/CI in accordance with
TFC-OPS-OPER-C-24. (7.1.1) '

NOTE: Reporting of S/CIs 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.

Notify the DOE S/CI coordinator of all occurrence r  arts associated
with S/Cls. As appropriate, transmit copics of NCRs and applicable
documentation.

Notify the DOE local Office of Inspector General of all S/Cls.
Notification should be e-mailed to the DOE local Office of Inspector
General points of contact providing information in the following
format:

. NCR number

. Date NCR was written

e Purchase order/job control number (if known)
. End use of product

. Name of manufacturcr, distributor, supplier

. Safety class (if known)

° Occurrence report number

. Value of item(s)

. Point(s) of contact

. Description of item(s)

. Quantity

. Description of nonconformance

. Any other pertinent information that would hclp the DOF local

Office of Inspector General.

4.6 Acceptance, Removal, and Disposition of S/CI

S/CY Coordinator

Notify responsible company personn hat S/CI may not be destroyed
or disposed of without written release from the DOE local Office of
ispector General.

Prior to destroying or disposing of S/Cls, consult the Inspector General
to determine if there is a need to retain the items as evidence for
potential liigation. Based on the Office of Inspector General’s
deciston, either:

a. Retain S/C1 material as evidence for potential litigation, or

b. Release S/Cl matenial for final disposition and/or disposal as
directed by the S/CI coordinator.
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Engineering 3. L S/CI to determine if its use could create a safety hazard in its
Personnel c roposed application.
Assigned Company 4. L jineering evaluation of the S/CI has determined that its use
Personnel c t create a safety bazard in its current/proposed application:

a disposition the S/Cl1 1o remain in place.

JOTE: Critena for dispositioning S/Cl is by acceptance,
emoval, or replacement after an engineering evaltuation. This
hould be based on the deficient characteristic of the particular
em.

b. dentify the accepted S/CI by marking with orange paint or
ther appropriate methods and note its location.

c. 1 areas where operating temperatures are 500°F and above or
re subject to cyclic loading where fatigue faijure is likely to
ccur, replace all grades 8 and 8.2 S/C1 fasteners prior to
wther use of the equipment.

d. ngineenng must also identify a way to prevent its reuse in an
splication it may not be suitable for.

e. ‘removed, prepare the S/CI for disposal.
5. I neering evaluation of the S/Ct has determined that its use
co te a safety hazard in its current/ proposed application:
a. tact Waste Feed Operations (WFO) Shift Operations to
cure the equipment.
b. :move the S/CI as soon as practical.
C. g, segregate, or otherwise control the S/CI to prevent

wdvertent use.

d. epare the S/CI for disposal.
S/C1 Coordinator 6. En t all 5/CI material dispositioned for disposal is properly
cor and arranged for the matenial to be permanently and
frre 7 altered so that it cannot be used. Examples of alterations
mnc
. ting
. redding
. stroying the threads on fastencrs.
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If the DOE/Office of Inspector General has approved disposal, arrange
for pick-up and disposatl of the altered S/CI material on a yearly basis.
Burying S/Cls may be acceptable if they do not contain hazardous
matenial or material prohibited by federal, state, or local regulations.

4.7 Surplus/Excess Material

Responsible
Personnel

48 Assessments

Quality Assurance

4.9 Training

Managers and
Supérvisors

I.

Remove S/CI from surplus/excess material before they are released for
sale or transfer of accountability.

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

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

NOTE: The assessment should be performance based and designed to
determine if company activities are conducted in accordance with this
procedure, DOE 414.1A, DOE O 440 1A, DOE G 440.1-6, and

10 CFR 830, Subpart A.

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

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

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 170720, “Suspect/Counterfeit ltems.”

. 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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5.0

DEFINITIONS

Counterfeit part. A partr
authority or right, and wit

genuine. (Source: U. S.]
Circular 21-29B, Detectir

Fastener (regardless of th

e or altered so as to imitate or resemble an “approved part” without
1e intent to mislead or defraud by passing the imitation as original or
artment of Transportation Federal Aviation Administration Advisory
nd Reporting Suspected Unapproved Parts).

iblic Law

101-592 as amended by P

. A screw, nut, bolt
with a nominal di:
metric terms; or 1
system of measurc
standard or specif

. A screw, nut, bolt.
identification marl

. A washer to the e»
screw, nut, bolt, o
screw, nut, bolt, o1
Materials (ASTM)

Grade identific on. Any
fastener’s base material, st
standard of a consensus st

Graded classifications. Sy
and components (e.g., desi
graded classifications in o1
quality general services.

High strength graded faste
those produced and procur
3429, Grades 5,52, 8, and
A354, ASTM A449 (1&11)

Item. An all-inclusive terr
component, equipment, m:
unit. (Source: ASME-NQ

An all-inclusive term used

assembly, component, e
system, unit, documente:
use with Suspect/Counte
Management; 10 CFR §:

fety classification). (Source: Fastener Quality Act
ic Law 104-113).

stud with internal or external threads or a load-indicatine washer
ter of 5 millimeters or greater in the case of such it s scribed in
ach or greater in the case of such items in terms of the English

nt which contains any quantity of metal and held out as meeting a
ton which requires through-hardening; or

stud having internal or external threads which bears a grade
1 required by a standard or specification; or

t that it is subject to a standard or specification applicable to a

ids described above, except that such term does not include any

id that ts produced and marked as American Society for Testing and
307 Grade A or produced in accordance with ASTM F432.

nbol appearing on a fastener purporting to indicate that the
gth properties, or performance capabilities conforr 1 a specific
ards organization or government agency.

1 used to determine minimum requirements for structures, systems
operation, procurement, and maintenance requirements). The
of precedence are safety class, safety significant, and enhanced

Fasteners having a minimum tensile strength of 75 ksi, including
n accordance with the Society of Automotive Eng rs. dard
- ASTM Standard A325, Types i, 2, and 3; ASTM A490, ASTM
d some ASTM F468.

ied 1n place of any of the following: appurtenance, assembly,
:al, module, part, structure, subassembly, subsystem, system, or
-1989, Quality Assurance Requirements for Nuclear Facilities).

Olace ol any of the following: appurtenance, facility, sample,
ni, material, module, part, structure, subassembly, subsystem,
:pt, or data. (Source: DOE G 440.1-6, Implementation Gude for
>ms Requirements of DOE O 440.1, Worker Protection
and DOE 5700.6C, Quality Assurance).
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6.0

70

7.1

7.2

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. Department of
Energy (DOE) M 232.1-1A, “Occurrence Reporting and Processing of Operations Information™).

Suspect/counter” " 1. 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 following conditions, which
should be controlled by site procedures as nonconforming items:

o Defects resulting from inadequate design or production quality control
e Damage during shipping, handling, or storage

. Improper installation

. Deterioration during service

. Degradation during removal

. Failure resulting from aging or misapplication, or

° Other controllable causes.

(Source: DOE G 440.1-6, Implementation Guide for use with Suspect/Counterfeit Items
Reéquirements of DOE O 440.1, “Worker Protection Management;” 10 CFR 830.120; and
DOE 700.6C, “Quality Assurance™).

RECORDS

No records are generated during the performance of this procedure.

SOURCES

Requirements

I. DOE-0-232.1A Part 4. f. (1), “Occurrence Reporting and Processing of Operations
Information.” (S/RID)

2. DOE O 414.1A, “Quality Assurance.”

3. 10 CFR 830, Subpart A, “Quality Assurance Requircments.”

4. DOE O 440.1A, “Worker Protection Management for DOE Federal and Contractor
Employees™

References

I HNF-SD-MP-SRID-001, “Standards/Requirements Identification Document for the Tank

Farm Contractor.”
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2. DOE G 440.1-6,°  plementation Guide for use with Suspect/Counterfeit Items

10.

11

12

13.

Requirements of |
DOES700.6C, Qu

NRC Information
Products.”

NRC Information
Vendor Products.’

E O 440.1, Worker Protection Management; 10CFR830.120; and

y Assurance.”

tice 89-70: “Possible Indications of Misrepresented Vendor

tice 89-70, Supplement 1: “Possible Indications of Misrepresented

TFEC-BSM-CP_Cl

TFC-BSM-Cp_C}

C-01, “Purchasing Card (P-Card).”

C-03, “Buyer’s Technical Representative Process.”

TEC-BSM-CP_CI

C-06, “Procurement of Items (Maierials).”

TFC-BSM-CP _Ct

0
<
\O

TFC-BSM-CP _CE

TFC-BSM-FPM 1

(2

|

, “Supply Chain Process.”

-11, “Acquisition Planning.”

-C-01, “Material Receipt, Storage, Issuance, Retun, and Excess

Control.”

TFC-ESHQ-Q_AI

C-02, “Nonconforming [tem Reporting and Control.”

TFC-OPS-OPER(
Information.”

TFC-PLN-03, “En;

1, “Occurrence Reporting and Processing of Operations

:ering Program Management Plan.”
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Figure 1. Management of Suspect/Counterfeit Items.

Safety System

When S/CT discovered,
report via ORPS and to
focal OIG

Conduc engineering
evaluation

Could
S/Cl i safety
System create safety

hazard? Yes

Identify and mark

Lock out/tag out the
S/CI and location i

L

Remove/ieplace the
Will the S/Ci be sl

mainicoance?

Non-Safety System

Whea S/CI discovered,

report via ORPS and to
local OIG

— Y

Conduct engineering
cvaluation

Mark S/ICt

Wil /CI
removal be required
during routinc
maintenance?

Yes

Remove/replace and
dispose of the S/Ct

removed/replaced during
Dispose of the S/CI

OIG:

ORPS:
o Disposition S/Cl 10
remnain in place S/CL

Office of Inspector General
Occumence Reporting and Processing
System

Suspect/Counterfeit [tems
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ATTACE

This list was extracted from the U
Trending of Suspect/Counterfeit I

NOTE: It s not necessarily a neg
regarding its particular product. R
the manufacture or distribution of
manufacturer was victimized and
and professional manner in order 1
regarding the manufacture or supp
premature conclusions regarding f
associated with the S/CI. In short,
manufacturer or supplier list.” Th
be considered to have engaged in :

ENT A - SUSPECT COMPONENTS LIST

Department of Energy Quarterly Reports on the “Analysis and
is-at Department of Energy Facilities,” July 1997.

e reflection on a supplier or manufacturer if S/Cls are reported
mtable manufacturers and suppliers have a vital interest in preventing
-1 associated with themselves. It may be that the supplier or

ursuing S/Cl associated with its products in an aggressive, prudent,
et such items off the market. Therefore, each particular case

»f S/CI must be examined on its own merit without making

t or culpability of the manufacturer or supplier whose name is

iat follows is a “suspect components list” and not a “suspect
anufacturer or supplier identified in the following table should not
wrongdoing without additional information.
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ATTACHMENT A - SUSPECT COMPONENTS LIST (cont.)
Component Manufacturer/Type Description Supplier References
Citcuit Breakers General Electric Metal clad, low Satin America & Circuit NRC I.N. 89-45,
{Component Examples) | voliage, DC Breaker Systems Inc. Supplements and
Antachments SENS
o AKF-2-25 Report TD #6 5/23/89
» EC Tnp Types, E-C-
1, E-C-2A
* AK All Types
Circuit Breakers General Electric 1,2, & 3 pole, Bud Ferguson's Industrial NRC L.N. §8-46
{Component Examples) § various amperages Control & Supply, Inc., Supplements and
Attachments
e AK-3A-25 General Circuit Breaker &
* KHL-36 125 Electrical Supply
« THEF 136050
* AK-2-75-3 HLC Electric Supply
o AK-2
o AK-1-50 NSSS, Inc.
: QKVIJS California Breakers, Inc.
: }DQ s Rosen Electnic Equipment
- TR PENCON International
e TEBI22015-WL (DBA) General Magnetics/
» TEB132090-WL Electric Wholesale
« TE111015
e TED134060-WL Lakeland Engineering
« TEBI124050-WL Equipment Co.
« THED136100 WL
s TED126050 ANTI THEFT Systems, Inc. NRC L.N. 90-46
e THEN36060 WL (DBA) ATS Circuit Breakers
. 120 and AC Circunt Breaker
- 015 Electrical Supply

THEF136M1100
TED 134030-WL
AK2A25
THED-136100-WL
THED-136050-WL
THED-136045-WL
THFK-236070-WL
TE-122070
THED-136150-WL
THED-13600-WL
TED-113020
TEC-360S0
THED-124015-WL

Califormia Breakers

Voyter Electnc Co.

Office of Nuclear
Safety 93-5 (#11)
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ATTACHM! T A-SUSPECT COMPONENTS LIST (cont.)
Component Manufacturer/ e Description Supplier References
Circuit Breakers Westinghouse
{(Component Exar  5)
T 6090
* TF361050WL
* TED1130020
« Not Provided Commercial Grade Westinghouse NRCIN. 9148
Electric Supply Co.
(WESCO)
e DB-25 & DS-4] Low Voltage Satin America & Circuit NRCIN. 89-45 &
Breaker Systems, Inc. Supplement #2
e FSN-5925-628-( Trip units; Navy General Circuit Breaker & NRC LN. 8846,
« DB-25 Trpunits; 1,2, &3 Electrical Supply Supplements and
e DB-50 pole vanous amp. Attachments
. 3150T ratings
Fl IB:E3O20 HLC Electrical Office Of
< Suppl Nuclear Safety 93-9
- FB3070 il v
* FB3050 California
o CHB3025 Breakers, Inc.
 LBB3125
o HKA31250 PENCON International
o JA3200 (DBA) General
« EHB2100 Magnetics/Electric
e 225N Wholesale
« EB 1020 ANTI THEFT Systems,
o HDEA 2030 Inc. (DBA) ATS
o MCP331100R Circuit Breakers
« MCP431550CR and A Circuit
* BAB30GOH Flectrical Supp!
« 656D14 8G03 PPy
 FA-7100 Molded Case
e EH ) Circuit Breakers
« HFB-3050
= HFD(B)-3020 NSSS, Inc.
e MA3600
» F2020 Spectrum, Tech
« EH2100
» EB3050
e 1IMC3800F
o EA2090 Rosen Electic
» FA312S o
o IIMCP 150 Luckow Circuit Breaker

(2-93
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ATTACHMENT A - SUSPE _ . COMPONENTS LIST (cont.)

Component

Manufacturer/Type

Description

Supplier

References

Circuit Breakers

Westinghouse {cont.)
{Component Examples)

« HFD

« EH2070
FA2050
1A2225
JL3B125

« JL3B0O70
JL3B150
JL3B200
JL3B090
JL3B100
HLM3800T
F3100N
MA3500
EH2015
FA3035
FA2100
HLA21250TM
EH2070
IB3100
EB2030
SMCS00
CAH3200
EHB3040
N.3-B150
J1.3-B200
J1.3-B090
JL3-B1000
HFA, HFB, FA
J1.3-(B)8070
JL3-BI25
EH-2020
FA-3035
EH-2050
FA-2100
FA-2050
HFB-3650
JA-2225
HLM3800T
F3100N
MA3500
EH2015
LA3200W1.
HLA3200T
2602D58U9

.

.

Shunt Trips Aux.
Contacts 2 & 3
pole circuit
breakers of
vartous amperages

General Circuit
Breaker & Electrical Supply

HLC Electrical Supply

PENCON Intemational
(DBA) General Magnetics/
Electric Wholesale

ANTI THEFT Systems,
Inc. (DBA) ATS
Circuit Breakers

and AC Circuit
Breaker -

Electrical Supply

Molded Case
Circuit Breakers

Co. (MCCB)

NRC IN. 88-46
Supplements and
Attachments
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ATTACHM] T A-SUSPECT COMPONENTS LIST (cont.)

Component | Manufacturer/ e Description Supplier References

Circuit Breakers Westmghouse (cc
: {Coi  ment Exar s)

« HLB3200T
e 262156G19 NRC LN. 88-46 Supp.
e 1A&IB & Attach.
o HL300T '
o HLA2400TM 225 amp, 3 pole Not Provided
+ HMA3600T 3 pole, 20 amp
o HMA3700T 3 pole, 30 amp
1 pole, 20 & 30 amp
« HKA3225T
2 pole, 20 & 30 amp
« HNB2700T 3 pole, 60 amp
SENS ID #10
o MDI#KAF 3-17-89
+ QI 3020 SENS ID #11
. QNB3030 3-3-89
e BA
3 pole, 20 amp Not Provided
s BA
« BA
* E3060
SENS Report TD #12
* F3020 10-19-88
NRC LN. 88-46
Circuit Breakers ITE (Component
Examples}
e Mode! - E43B0I 3-phase 480 volt Cal. Breakers/Elect. SENS Report ID #8,
5-5-89

« EQ-B

EE-3B030

« EF3BO70
« EF1H050
« EF 125
« EF3B040
» E42B020
- QI2R200
o JL3B400

I pole, 20 amp
3 pole, 30 amp

2 & 3 pole various
amperages

Wholesale Supply Co.

Not Provided

General Circuit
Breaker &
Electrical Supply

HILC Electrical
Supply

SENS ID #10 3-17-89
SENS ID #11 3-3-89
NRC L.N. 88-46,

Supplements and
Attachmenls
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ATTACHMENT A - SUSPECT COMPONENTS LIST (cont.)

Component Manufacturer/Type Description Supplier References

Cucuit Breakers ITE (cont.)
(Component Examples)

« HE9B040 Califormia

*» EE3B050 Breakers, Inc.

= BQ2B030

» EE3B070 PENCON

« EE2B100 Intesnational (DI}A)
« EE2B0S0 Gener_al Magnetics/
o EE2B030 Electric Wholesale

* F13B225 ATS Circuit

* ET Breakers, Inc.

* KA

« EH-313015 Panel Board

» JL-3B070 Specialties

e JL-3BI5O

e E43BOI5 Rosen Electric

e EF2-B030 Equipment

e EH3B100

« QP1B020

- QI3B200

e EF3BI100

e 1193

Circuit Breakers ITE, Gould & ITE
Imperial

Brown Bovert Elect.

(BBE)
ASEA Brown Boven o
(Component Examples) { Not Provided Brown Boven NRC LN. 89-86
ID-4KV ASEA Brown Boveri
e peHK Not Provided NRC LLN. 87-41
= 5HK Not Provided
e 7.5 HK Not Provided Office of
e 15 HK Nuclear Safety,
« 38 HK 92-25
| « ITE 62-6
Circuit Breakers Square “D™ Co. Molded Case General Circuit NRCIN. 8§
Component Examples Breaker & Supp. & Attach.
Electrical Supply
NRCB 88-10
HLC Electnc Supply
16125 NRCIN. 90-46
« KHL California
(Any Type) Breakers, Inc.
PENCON International
(DBA) General
Magnetics/Electric
Wholesale
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ATTACH T A - SUSPECT COMPONENTS LIST (cont.)
Component | Manufactw e Description [ Supplier References
Circuit Breakers Square “D” C ANTLTHEFT Systems
Component E 3 Inc. (DBA) ATS
{cont) Circuit Breakers
and AC Circuit
Breaker -
Electrical Supply
* QOB220 1 pole, 1S amp Not Provided SENS ID #10
3-17-89
» Q0220 2 & 3 pole General Circuit NRCIN. 8945 &
e LO-3 20 & 50 amp Breaker & Supplement #2
breakers Electrical Supply
e SBW-12 )
« 989316 HLC Electnc Supply
. g 3 pole - 200 amp California
:rAL3650 I breaker Breakers, Inc.
« FAL36050- 304/600v
« KA36200
* 999330 Not Provided PENCON International
(DBA) General
Magnetics/Electric
Wholesale
Manufacturer r Not Provided Stokely Enterprises DOE Letter 8-26-91
Provided Repninted
Molded Case NuVEP: Bulletin
« EHB3025 Circuit Breakers 7-26-91
Circust Breakers Fed. Pacific General Circurt
(Component E> } Breaker &

« NEF431020}1

« NE111020
e NE

3 pole, 20 amp
1 pole, 20 amp
i pole, 15 amp

Electncal Supply
HLC Electric Supply

California
Breakers, Inc.

PENCON Intemational

(DBA) General
Magnetics/Eleciric
Wholesale

SENS ID. #10
3-17-89
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ATTACHMENT A - SUSPECT COMPONENTS LIST (cont.)

Component Manufacturer/Type Description Supplier References

Circuit Breakers Fed. Pacific
(Component Examples)

(cont) ANTI THEFT Systems, SENS ID. #11
Inc. (DBA) ATS 3-3-89

*» NF63-1100 1,& 3 pole - Circuit Breakers

* NE22-4060 30, 60 & 100 amp and AC Circuit

o NE22-4100 breakers Breaker -

 NEF-433030 Electrical Supply

e 2Pi25 )
General Circuit NRC LN. 88-46,
Breaker & Supp. & Attach.
Eleclrical Supply

HLC Electric Supply

California
Breakers, Inc.

Not Provided PENCON International NRC I.N. 88-46,
{DBA) General Supp. & Attach.
Magnetics/electric
Wholesale

Jefferson (Component
Examples)

ANTI THEFT Systems,
Inc. (DBA) ATS
Circuit Breakers

and AC Circuit

Breaker -

Elecirical Supply

Mid \ Co.

b e —_—

Circuit Breakers Superior (Component Not Provided General Crrcuit NRC I.N. 88-46
Examples) Breaker & Supp.& Attach.
Electrical Supply
* 246U-3
Rosen Electnc

HLC Electric Suppty

California
Breakers, Inc.

PENCON I[nternational
(DBA) General
Magnetics/Electric
Wholesale

ANTI THEFT Systems
Inc. (DBA) ATS
Circuit Breakers

and AC Circuit
Breaker -

Electnical Supply

)
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ATTACHM [T A - SUSPECT COMPONENTS LIST (cont.)
Component Manufacturer, pe Description Supplier References
Circuit Breakers Manufacturer No General Circuit NRCIN. 88-46,
Provided Breaker & Supp. & Attach.
{(Component Exa  es) Electrical Supply
50DHP250 2 pole - 50 amp HLC Electric Supply
Califormnia
Breakers, Inc.
PENCON
Intemational (DBA)
ATS Circunt
Breakers and AC
Circuit Breaker -
| o Electrical Supply
Circuit Breakers Cutler Hamuner
(Component Exaw s}

Heaters

o {0177H13

* 10177H21
e [0177H32
* 10177H036
e 10177H1049

Not Provided

AAKER

General Circunt
Breaker &
Electrical Supply

HLC Electrical
Supply

California
Bireakers, Inc.

PENCON International
{DBA) General
Magnetics/Electric
Wholesale

ANTI THEFT Systems,
Inc. (DBA) ATS
Circuit Breakers

and AC Circutt

Brcaker -

Electiical Supply

NRC LN. 88-46,
Supp. & Attach.
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ATTACHMENT A - SUSPECT COMPONENTS LIST (cont.)
Component l Mannfacturer/Type Description Supphier References
-
Switches (Component Examples)
Crouse Hinds Tumbler, f. op Platt Electric SENS ID #16
HEDSC2129 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
-~ Q1591
Motors Siemen & Allis General Circuit NRC I.N. 83-46,
(Component Examples) Breaker & Supplements and
Electrical Supply Attachments

INP 143 T
2i15T

10 H.P.

HLC Electric Supply

California
Breakers, Inc.

PENCON Intemational
(DBA) General
Magnetics/Electric
Wholesale

ANTI THEFT Systems,
Inc. (DBA) ATS
Circuit Breakers

and AC Crueuit
Breaker -

Electrical Suppty

Rosen Electnc
Equipment

G2-100
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COUNTERFEIT ITEMS
ATTACHM! T A-SUSPECT COMPONENTS LIST (cont.)
| Component | Manufacturer/ e Description Supplier References
Relays Potter & Brurmfie Not-latching Stokely Enterprises NRC IN.90-57 &
(Component Exat  s) | rotary Attach.
Spectronics, Inc.
MDR-138, 1"
134-1, 142-1 Nutherm [ntemational
The Marstin Co.
Teledyne All qualified to Not Provided DOE-ID Wilmot
MIL-R-28776 and letter, 7-16-91
MIL-R-39016
‘G.E. & Exide Overload & Aux. General Circuit NRC LN. 88-46, Supp.

(Component Exan )

e [2HGA-11852
s NX 400

Manufacturer not
provided

e FSC-5945

Amerace (or Agastz
(Component Examg

Models:
E7024
E7022

A through L

Lsmcs Model 7032

Not Provided

Electro
Pneumatic Timing
Relays

PRB

Breaker &
Electrical Supply

HLC Electric 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

Stokely Enterprises

Amerace

Control Components
Supply

G2-101
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ATTACHMENT A - SUSPECT COMPONENTS LIST (cont.)

Component

Manufacturer/Type [ Description

Supplier

References

Fuses

Bussman Co.
{Component Examples)

REN 15 & NOS-30

Class IE

15A-250V &
30A-600V

Alf Supplied by
PMS

General Circuit
Breaker &
Electrical Supply

HLC Electric Supply

Califomia Breakers, Inc.

PENCON International
(DBA) General
Magnetics/Electric
Wholesale

ANTI THEFT Systems,
Inc. (DBA) ATS
Circuit Breakers

and AC Circuit

Breaker -

Electricat Supply

Preventive
Maintenance
Systems (PMS)

NRC LN. 8846,
Supp. & Attach.

NRC [N. 88-19

Controllers

Manufacturer Not
Listed
(Component Examples)

Motor
Controllers

Stokely
Distributors &
Stokely
Enterprises, Inc.

DOE letter 8-26-91
& NUVEP Bulictin
7-26-91

Starters

Westinghouse
(Component Examples)

626B187G17
626B187G13

Not Provided

General Circuit
Breaker &
Electrical Supply

HLC Electric Supply

California Breakers, Inc.

PENCON intemnational
(DBA) General
Magnetics/Electric
Wholesale

ANTI THEFT Systems,
inc. (DBA) ATS
Circuit Breakers

and AC Circuit

Breaker -

Electrical Supply

NRCLN. 8845
Supp. & Attach.

Reststors

Unknovwn

All

Impala Electronics

NRC LN. 91-0}
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ATTACHM T A - SUSPECT COMPONENTS LIST (cont.)
Component Manufacturer: e Description r Supplier References
‘Semiconductors Solid State Devic P-Channel MOSF SSDI DOE Albugquergue
Inc. (SSDI) Letter, 06-25-96
SFF 9149 to DOD Inspector
General
SPD 1511-1-11 Pin Diode
(SA3059)
2A14/18 or 2A14, fon lmplanted
Diode
SSR4045CTTXV SCHOTTKY Diodes
SFF9140TWX Power
Transistors
SPMF106ANH Special Pack
MOSFET Switch
SPD 5818 or Axial Leaded
IN5858JTXV SCHOTTKY Diode
Transistor
2NT797
Diode (SA 3436)
Unknown
Starter Controls Westinghouse Not Provided General Circuit NRC IN. 88-48

{Component Exam

A200MICAC

e A20IKICA

e A201L2CA

« ANI3A

Breaker &
Electrical Supply

HLC Electric Supply

California
Breakers, Inc.

PENCON

International (DBA)
General Magnetics/Electric
Wholesale

ANTI THEFT Systems,
Inc. (DBA) ATS
Crrcuit Breakers

and AC Crrcuit

Breaker -

Electrical Supply

G2-103
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ATTACHMENT A - SUSPE¢ COMPONENTS LIST (cont.)
Component Manufacturer/Type Description Supplier References
Gauge Glasses Siemen & Allis Not Provided Rosen Electnic Co. NRC I.N. 88-46
(Component Examples) Supp-. & Attach.
#00-737-637-118
2157
Mercury Lamps Spectro Inc. Not Provided General Circuit NRC LN. 88-46
(Component Examples) Breaker & Electrical Supply
V00014 HL.C Electnc Supply
California Breakers, Inc.
PENCON Intemational
(DBA) General
Magnetics/Electnc
‘Wholesale
ANTI THEFT Systems,
fnc. (DBA) ATS
Circuit Breakers
and AC Circuit
Breaker -
Electrical Supply
Electncal Frames | Westinghouse Not Provided General Circuit NRC LN. 88-46

(Component Examples)

LA2600F

LA3600F
MA2800F

Breaker & Electrical Supply
HLC Electric Supply
California Breakers, Inc.

PENCON International
{(DBA) General
Magnetics/Electric
Wholesale

ANTI THEFT Systems,
Inc. (DBA) ATS
Cucuit Breakers

and AC Circuit
Breaker -

Electrical Supply

Push button
station

Crouse Hinds
(Component Examples)

#00-737-637 **°

Platt Electne
Supply Co.

Single gang,
pushbutton

SENS Report 1D #16
1-27-92
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ATTACHM T A - SUSPECT COMPONENTS LIST (cont.)

Component Manufacturer. e Description Supplier References
Overload Relay Square D (Comp: t Not Provided Not Provided NRC LN. 88-46
Thenmal Unit Examples)

B19.5, B22
Piping, Fittings Tube-line Corp. Subassemblies, Tube-line NRC [EB 83-06
Flanges, and Ray Miller, Inc. fittings, flanges, & NRCI.N.89-18
Components other components Ray Millex, Inc. NRC IEB 83-07
NRC I.N. 83-01
(Carbon and
Staintess Steel
components)
Piping, Fittings, Piping Supphies, [ Carbon and Piping Supplies, NRC Bulletin 88-05
Flanges, and & West Jersey Mf Stainless Steel Inc. & West Jersey & Supplements
Components Chews Landing M Fittings and Mig. & Chews
Mig. Flanges Landing Metal Mfg.
Valves VOGT Full port design CMA Intemational NRCIN.88-48 &
2-inch Model IMA Valve Supplements
SW-13111 & 1023 Refurbisher
Crane 4"-1500psi, Southern Cal. Valve NRCI.N.91-09
pressure sealed Maintenance co,,
Amesse Welding
Service & CMA Int.
ITT Grinnell Diaphragm valves ITT Grinnell Valve NRC Comp.

Valve Co., Inc

Co. Inc. Div. of
Diaflo & ITT
Engineered Valves

Bulletin 87-02

Crang, Pacific, Pow Gate Valves Coffeyville Valve NRC 1.N. 92-56
Walworth & Inc.
Lunkenheimer
Pacific 8" & 3" Globe CMA & IMA Valve NRC I.N. 88-48,
Valve Refurbisher Supp. & Attach.
Crane Chapman 24" Check Valve CMA & IMA Valve NRC I.N. 88-48,
Refurbisher Supp. & Aftach.
Pacihc Check Valve CMA & IMA Valve NRC I.N. 8848,
Refurbisher Supp. & Attach.
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COUNTERFEIT ITEMS
ATTACHM [T A - SUSPECT COMPONENTS LIST (cont.)
Component Manufacturer  pe Description Suppher References
Steel Alloy & Carbon 1 Plate Meredith NRC LN. 89-56,
Co. Inc., Atlantic el Angle Corporation Attachments and
Co,, Levingston: 1 Flat Bar Pressure Vessel Supplements
Co., & Copperwe Bar Nuclear Alloy &
Steel co. Carbon Steel Co., Inc.
Fasteners (Bolts, | (parentheses dest  ed | o Those with Note: Listed suppliers may Commercial
Screws, Nuts, headmark) suppliers or also be manufacturers Carrier Journal
and Washers) manufacturers Aurticles for:
Asahi (A) Lawrence Engineering & 6/88, 1/90, 2/90, 3/90,
Daiichi {D) « Those that are Supply Co. 4/90, 6/90, 1/90, 12/90
Daiei (E) improperly Metal Building Bolts
Fastener Co. of Ja marked Nichimin Corporation INEL Suspect
(FM) UNICO Headmark List
Hinomoto Metal ( o Those of foreign Ace Corporation
Jin Her (J) manufacture that E. K Fasteners, Inc. SENS Report #5
Kyowa (K) do not meet H. Y. Port Fasteners Co. 2/6/91
Kosaka Kogyo (K Public Law 101- Kobayashi Metals, LTD.
Kyoet 592 Fastener Takai Screw Mfg. Co. LTD. SENS Report #13
Minamida Seiybo 1 Quality Act Yamaguchi Sesakusho Co. 2/6/91
Mnato Kogyo (M LTD.
Nippon (NF} Highland Bolt & Nut HR 3000, U.S. House
Takai (RT) 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, Lir,
Ivaco, Infasco (hol Reynolds Fasteners 9/23/92
tnangled) A & G Engineenng
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COUNTERFEIT ITEMS

ATTACHMENT A - SUSPECT COMPONENTS LIST (cont.)

Component Manufacturer/Type 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 Butletin 87-02
Bolts & Nuts, Inc. NRCIN. 89-59

Glasser & Assoc.
Knoxville Bolt & Screw
Metal Fastener Supply
Phoell Mfg. Co.

Service Supply Co.
Southeastern Bolt & Screw
Sure Loc

Victory Bolt
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Al ELECTRICAL ITEMS

Molded Case Cu
Motor Coatrol C
- Complet
- Compon
- Starters

- Starting «
- Contacto
- Overloac
- Starter c«
- Overload
Protective/contro
DC power suppli
AC inverters
Current/potential
Exciters/regulatol
Bus transfers/autc
Motor generator ¢
Generators
Rewindable moto
Printed circuit bo:
Bulk commodity
- Fuses

- Splices

- Electrical
Indicators/control
Panel lights/switc:

‘Transmitters/instr

Isolation devices.

The following items are ex
fess: motc tlets, switc

EMT, flex, liquid tight, rig

fights.
B. MECHANICAL ITEMS
. Welding materials
- Rod
- Wire
- Flux

Structural member
Channel members

Document TFC-ESHQ-Q_C-C-03, REV B
Page 30 of 52
Effective Date December 31, 2003

TCATION OF POTENTIALLY SUSPECT/COUNTERFEIT
ITEMS

Breakers
rs
its

1ys
il relays
ters

1ys
rargers

sformers

s transfers

nectors
nt switches

led unless required by the applicable program/project: 600V or
and plugs; conduit (i.e., bodies and covers, nipj { 253,
wire; miscellaneous wire connections #10 and below; tixtures;

pe supports)
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ATTACHMENT B - CLASSIFICATION OF POTENTIALLY SUSPECT/COUNTERFEIT
ITEMS (cont.)
. Sheet
. Plate
. Bars
. Round stock :
. Other raw material which requires an ASTM or national standard
. All lifing/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
(AWREF) (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
manufacturer)

- Ratchet tie-downs/strapping devices and come-a-longs, with fasteners.

The following materials are excluded unless required by the applicable program/project:
ASTM-A36, brass, copper, sheet metal 7 GA or less, and aluminum.

C. PIPING - which requires an ASTM or ASME standard

. Fittings

. Flanges

. Valves

. Pipe

. Components.

The following maternials 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” 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 arc considered counterfeit. Fasteners exhibiting these headmarks are counterfeit
and no further testing is required.

The following items are excluded, unless required by the applicable program/project: sheetmetal

screws, wood screws, stove bolts, pan heads, machine screws, lag bolts, threaded rod, rivets, and
carmage bolts.
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ATTACHMENT C - SUSP
A wide variety of industry and G
products. The following sources
Industrial Fasteners Institute (IFY

The followmg informatio

. “Fastener Applic:
. “North American
° Fastcner-related v

The National Board of Pressure V

The NBBI publishes "Nat
misrepresented products a

National Highway Traffic Safety :

The NHTSA’s Office of L
identifying numerous faste

Trade Journals and Magazines

There are numerous trade-
failure of substandard part:
as well as sertous property

Newspaper and Television Reports

Another good source of inf
problems encountered as a

U.S. Nuc Regulatory Comnmissi
The NRC i1ssues bulletins, ¢
power utihities of potential i
of operating nuclear power

U.S. Department of Defense
monitored by the DOE to as
facilities.
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'OUNTERFKFEIT ITEMS INFORMATION SOURCE LIST

ent sources publish information relative to suspect/counterfeit
> information which is available on a continuing basis:

ilable from IFI via subscription:

ivisory” (Published Monthly)

acturers Identification Markings for Fasteners”
ssettes.

ispectors (NBBI)

pard Bulletins” to alert manufacturers and users of
ire discovered.

stration (NHTSA)

{nvestigation issued a “Suspect Bolt List” in late 1990
‘hich they determined to be misrepresented.

I magazines which have carried articles identifying incidents of
1stry applications which have caused personal injury and death,

a

n are news reports, which provide current accounts of
f misrepresented products.

)

and regulatory guidance on a continuing basis to alert nuclear
n of misrepresented products into the operations environment

) and U.S. Department of Commerce publications are also
it the deficiencies identified do not contaminate DOE
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ATTACHMENT C - SUSPECT/COUNTERFEIT ITEMS INFORMATION SOURCE LIST {cont.)

Government Industry Data Exchange Program (GIDEP)

The mission of this program  tablished by the Office of Management and Budget, is to support
government systems readiness, logistics effectiveness, productivity, and cost reduction throv
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 information and guidance relative to
the suspect/counterfeit parts issue:

. DOE Orders
U 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 installed and
newly procured graded fasteners to assure their fitness for use on the Hanford Site.
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ATTACHMENT D - CHARAC
MISREPRESENTATIO!

The following information has bet
Attachment 3:

. High-tumover usage rate.
] No easy or practical way t
. Critical charactenistics, 1n¢

visual inspection, or chara

o May be widely used in noi
. Use may not result in used
e Often marketed through a.

original supplier.

° Special processes for ASM
inspections).

. Easily copied by secondary

. Viable salvage market.

e . Reduced number of originz

. Obsolete or hard-to-get cor

. Components manufactured

L hems with documentation |
deferred.

. Moderate ot low cost.

- High potential for profit (rc

RISTICS THAT MAY MAKE PRODUCTS VULNERABLE TO
RAUDULENT PRACTICES, AND COUNTERFEITING

xtracted from the NRC Information Notice 89-70, Supplement 1,

iiquely mark the component itself.

ing environmental qualification not easily discernable in external
istics that are difficult to verify through receipt testing.

itical and critical applications.
rearance.

»her and dropped shipped from locations other thar  at of the

1aterials may be subcontracted (heat treating, testing, and

irket suppliers.

uipment manufacturers.

nents.

1 company that 1s no longer in business.

ta plant where construction has beens  :nded, c led, or

2d 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

o Plant facilities, components, and systems
o Equipment
. Operations and maintenance.

Items Being Procured

. “Known” critical items
o Critical equipment and assemblies
o 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 controls

. Impact on schedule and program mission.

Cost of Focus on Known Suspect/Counterfeit Parts

o Uses existing procurement program
. Focuses on “known parts first”

. Reduction in major disaster potential
o Program costs low/benefits high.
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ATTACHMENT

It 1s very important to remember
may not be appropriate to simply
the item to assure that it is indeed
DETECTION METHODS
Visual Inspection

Items may be substandard or frau

. Nameplates, labels, or tag
show incomplete data, or

. Obvious attempts at beau:
evidence of hand painting

. Handmade parts are evide
evidence of cutting or dre
nippers).

. Hand tool marks on faster

or dissimilar parts are evi
different material).

. Poor fit between assemble

e Configuration is not consi
indicated in supplier litera

. Unusuai box or packing o
. The supplier is not a facto
. Dimensions of the item ar

and/or those provided by t

. The item or component my
Customs Service “Suspect
Inspectors (NBBI) “Speci:

'USPECT/COUNTERFEIT PARTS DETECTION

ust because an item is identified as being “suspect/counterfeit” it
itit. A review should be performed prior to formal disposition of
t for the intended application.

it when:

ve been altered, photocopied, painted over, are not secured well,
missing (e.g., preprinted labels norm: - show typed entries).

tion have been made, e.g., excess painting or wire brushing,
ch-up), or stainless steel is painted.

askets are rough cut, shims and thin metal part edges show

. by hand tools (filing, hacksaw marking, use of tin snips or

ir other assembly parts (upset metal exists on screw or bolt heads)
‘e.g., seven or eight bolts are of the same material and one is a
ms.

with other items from the same supplier or varies from that
or drawings.

ponent or jtem.
thorized distributor.

»nsistent with the specifications requested on the purchase order
pplier at the time of shipment.

s the description of one that is on a suspect items list (e.g., U.S.

dmark List,” National Board of Boiler and Pressure Vessel
letin,” etc.).
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COUNTERFEIT ITEMS

ATTACHMENT F - SUSPECT/COUNTERFEIT PARTS DETECTION (cont.)

Documentation
Documents may be suspect/counterfeit when:
e 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.

. The name or title of the document approved cannot be determined.

. Technical data is inconsistent (¢.g., chemical analysis indicates one material and physical tests
indicate another).

o 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).

o Technical data are not consistent with code or standard requirements (e.g., no impact test results

provided when 1mpact testing is required or CMTRS physical test data indicate no heat treatment
and heat treatment 1s required).

. Documentation is not delivered as required on the purchase order or is in an unusual format.

e . Lines on forms are bent, broken, or interrupted indicating data has been deleted or exchanged (cut
and paste).

. Handwritten entrics 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 of retyping.
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ATTACHMENT F -. SPECT/COUNTERFEIT PARTS DETECTION (cont.)

Fasteners

Headmarkings are marrec  dssing, or appear to have been altered.
Threads show evidence 01 essing or wear (threads should be of uniform color and finish).

Headmarkings are inconsi  at with a heat lot.

Headmarkings matching ¢ of those identified on the U.S. Customs Service, “Suspect Headmark
List” (Figure QP 3.2-1).

- Headmarkings wt  depict both raised and hand-stamped markings, su  as those
described in WHC  unality Assurance Bulletin # 94-01, “Discrepant Dual Head Stamped
Stainless Steel Bo " This bulletin documents the results of internal inspections and

independent testin
were found to be ¢

Only manufacture
are known to prod
which exhibit hea
shall be considere
manufacturer’s cei
fasteners were not
Headmark List.

Interpretation of he
List,” including ne
designated S/CI co

Electnical Devices

Connections show evidenc:

f stainless steel bolts purchased to ASTM A193, Grade B8, which
standard.

isted on the “Suspect Fastener Headmark List” (Figure QP 3.2-1)
substandard graded fasteners. If graded fasteners are discovered
irks matching those on the Suspect/Fastener Headmark List, they
be defective without further testing, unless traceable

cations are received which provide documented evidence that the
'duced by the manufacturer histed on the Suspect Fastener

mark/manufacturers listed on the “Suspect Fastener Headmark
r discovered variations thereto, shall only be provided by the
inator based on guidance received from the DOE.

“previous attachment (metal upset or mar ).

Connections show arcing o scoloration.
Fasteners are loose, missin; 1 show metal upset.

Molded case circuit breake:  re not consistent with manufacturer-provided checklists for
detecting substandard/frauc  nt breakers.

Missing or photocopied Un  writers Laboratories (UL) labels on products requiring such.
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ATTACHMENT F - SUSPECT/COUNTERFEIT PARTS DETECTION (cont)

Rotating Machinery and Valve Internal Parts

Valves

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.

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 wom or old

- Tags with 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 the valve

- Different types of hand wheels on valves of the same manufacturer.

Bolts and Nuts

- Bolts and nuts have a used appearance (excessive wrench marks on flats)
- Improper bolt/nut matenial (e.g., a bronze nut on a stainless stem).
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ATTACHMENT F-  SPECT/COUNTERFEIT PARTS DETECTION (cont.)
° Valve Body

- Ground off castir
nearly always rai
- Signs of weld rep
- Incorrect dimensi
- Freshly sand-blas
- Evidence of previ
has been ground |
- On a stainless val
is unusually dull i

Manufacturer’s Logo

. Missing.

. Logo plate looks newer th
. Logo plate shows signs of
Other

. Foreign material inside the
. Valve stem packing that sl
o In gate valves, a gate that
. Obvious differences betwe
Price

) Price is significantly less ¢

warks with other markings stamped in the area (OEM markings are
not stamped)

appearance, including eye bolts, grease fittings, stem, etc.
bolt head scoring on backsides of flanges, or evidence that this area
‘move such marks

a finish that is unusually shiny indicates bead-blasting. A finish that
sates sand-blasting. The finish on a new valve is in-between.

be valve.
coloration from previous use.

lve (e.g., metal shavings).

s all the adjustments have been run out.

T-center when checked through the open end of the valve.
valves 1n the same shipment.

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 military and commercial aircraft, surface ships,
submannes, 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 consumer 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 hlgh—strcngth 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, IF]1 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, and replacing
these bolts has proven expensive and difficult, both mechanically and techmically. 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 repl 1ent of bo is 1 the »fcl  cal, hard , te e
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 consensus organizations that have published standards for the

properties of fastencrs. One of these is the Society of Automotive Engineers (SAE). The
SAE grade (or alleged grade on a suspect item) of a bolt is indicated by raised or indented
radial lines on the bolt’s head, as shown in Attachment 1. These markings are called
headmarks. DOE is currently concerned with two different grades of fastencrs: one has
three equally spaced radial lines on the head of a bolt which indicate that it should meet
the specifications for a Grade 5 bolt; the other has six equally spaced radial lines which
indicate a Grade 8 bolt. Lctters or symbols on the head of a bolt indicate the
manufacturer.
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1.4

1.5

1.6

AT

Attachment L 1s a
States Customs S«
nation. Any bolts
installed that are ¢
counterfeit. The t
found to have sol¢
testing has been d
testing.

Precautions: Sele:

Some facilities {m
bolts rather than h
consensus standan
physical strength 2
composition or the
will stretch, exhibi
boit. Simple tensi]
fasteners and shou

Using Suspect/Cou

Some sites use sus;
bolts. Eventually,
application that rec
cases, cheap impor
because the small |
the expense of rem
bolts for any applic

Keep Bolts in Onig

All bolts purchased
packages should ha
with a particular pr
should be checked |
qualified/audited fo

CHMENT G - FASTENERS (cont.)

pect/Counterfeit Headmark List that was prepared by the United

ce after extensive testing of many samples of bolts from around the
ywhere in the DOE community that are currently in stock, in bins, or
1e Customs Headmark List should be considered suspect/

Imarks on this list are those of manufacturers that have often been
Its that did not meet the indicated consensus standards. Sufficient
on the bolts on this list to presume them defective without further

e Testing

facturers, distributors, etc.) perform selective testing of sample
an independent testing laboratory run all the tests required by

In many cases, a new counterfeit bolt has roughly the same

ie graded bolt it mimics, but does not have either the chemical

at treatment specified by the consensus standards. As a result, it
ctal fatigue, or corrode under less harsh service than the genuine
rength tests cannot be used to identify substandard high-strength
ot be solely relied upon in performing acceptance test.

rfeit Grade 5 Bolts in Grade 2 Applications

Jcounterfeit Grade 5 bolts in applications that only call for Grade 2
suspect/counterfeit Grade 5 bolts may find its way into an

x5 a genuine Grade 5 bolt and that application may fail. In some
graded bolts have been purchased in place of upgraded bolts

> differential made the extra quality seem to be a bargi  Given
1g suspect bolts from DOE facilities, the practice of using suspect
m should be discontinued.

Packages

yuld be kept in the original packages, not emptied into bins. The
abels or other markings that would permit them to be associated
rement action and a specific vendor. Approved supplier lists
ssure that fastener suppliers on that list have been receatly
lequacy of their quality programs.
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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 field and
contractor organizations in late 1996.

22 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 distributor takes an 18-8 bolt (indicated by two radial lines 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 IFI 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 2 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, TH, THE, and a STAR.
The majority of the remaining samples found at Hanford exhibited raised grade markings
of 18-8 and 304, with a B8 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 national consensus standard,
American Society for Testing and Materials (ASTM) A193, B8 Class 1 rather than the
ASTM A320 standard discussed in the IF1 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 B8 grade marks and
raised or hand-stamped manufacturer’s symbols were found. Fifteen stainless steel
fasteners that had no manufacturer’s symbol were also found.
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23

Issue

The requireme
certification ar

IFI advisory. The °

identification sym!
diameter. The sta
depressed headma:
the manufacturer &
manufactured, sarc
words, the standar
of the bolt (either

on via hand-stamg

Since ASTM A19
fasteners can be c
the November 195
steel bolts that we
necessary upgradi
and a manufacture
mechanical and ch

Unless the certific:
not, there ts no wa
properly certified ¢

" ed or lowered) during manufacturing, and the rest to be

he ASTM A193 standard regarding fastener marking and

. similar those required by the ASTM A320 standard discussed in the
“TM A 193 standard requires that grade and manufacturer’s

s be applied to the heads of bolts that are larger than 1/4” in

rd, however, does not specifically differentiate between raised and
1gs, but states only that “for the purposes of identification marking,
msidered the organization that certifies the fastener was

d, tested, inspected in accordance with this specification.” In other
lows for some of the required markings to be form« nto the head
plied later

»es not differentiate between raised and depressed markings, these
erfeited in the same way as the ASTM A320 fasteners discussed in
“I waming. For example, distributors can procure 18-8 stainless
ranufactured by an anonymous party, and without conducting the
wocess or certification testing, a second party could hand-stamp B8
marking into the heads to indicate that the fasteners ext  tthe

cal properties required of ASTM A193Grade B8 Class 1.

n documentation 1s specifically requested, and in most cases it is

determine by visual inspection whether these fasteners were
tested to meet the requirements of the ASTM standard.
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[ENT H - DOE HEADMARK LIST (cont,)

Out Suspects/Counterfeits

;pect Fastener Headmark List

rade 8 fasteners of foreign origin which do not bear any

:admarks:
7 Y
@ Grade 5 Gnde 8

with the ing Manuf: s' head

Manufacturer Mark Manufacturer

7N

Jinn Her (TW) @ KS  Kosaka Kogyo (JP)
with the folowing Manut; s’ headmarks:

Manufacturer Mark Manutacturer
Asaht Mgt {JP) p KS Kosska Kogyo (JP)

lippon Fasteners (JP) Takai Lid (JP)

finomoto Metal {JP)

FM  Fastener Co. of Japan {JP)

p N 7 N 7
\ , J
2
-

finamida Sieybo (JP) Kyoei Mig (JP)

€3
Z

tinato Kogyo (JP) Jinn Her (TW)

7 N
"’
[

nfasco (CA, TW, JP, YU) {Greater than 1/2-inch diameler
Grade 8 Hollow Triangle only)

raiei (JP) UNY  Unytite (JP)

rith the follawing headmarks:

A Mark Manutacturer

% XS Kosaka Kogyo (4P}

s {(Bennett Denver larget only) with the following headmarks:
Mark Manutactures

et A325KS Kosaka Kogyo (IP)
A /

© 2

’ 3
A /

CA-Canada, JP-Japan, TW-Taiwan, YU-Yugostavia
should be treated as defective without further testing.

J
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ATTACHMENT I - REFURBISHED MOLDED CASE CIRCUIT BREAKERS

Investigations thus far of electrical components at DOE facilities uncovered over 700 suspect/ counterfeit
molded-case circuit breakers that were previously used, refurbished and sold to DOE coatractors.

1. Recognition Factors
The following factors should be recognized regarding suspect or refurbished circuit breakers:

A The quality and safety of refurbished molded-case circuit breakers is questionable since
they are not designed to be taken apart and serviced or refurbished. 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 the 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
(NRCQ), 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
investigation 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 1t to all applicable government agencies, including DOE. On
July 20, 1988, DOE notified all field offices that refurbished circuit breakers may have
been installed in critical systems. Shortly thereafier, DOE established the Suspect
Equipment Notification System (SENS), a sub-module of ES&H Events and News on
the Safety Performance Measurement System {SPMS). SENS has since been replaced
by the Supplier Evaluation and Suspect Equipment (SESE) sub-module which includes
Suspect Equipment Reports.

D. Some of DOE’s older sites have circuit breakers in use that are no longer manufactured.
According to the Nuclear Management and Resources Council (NUMARC), examples of
such breakers are Westinghouse breakers with frames E, EA, F, and FA. If a DOE
contractor 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 years.
If the contractor were to order a replacement breaker from an authorized Westinghouse
dealer, the dealer could not get a new replacentent breaker from the manufacturer. To
fill the order, the dealer had 10 turn 1o the secondary or refurbished market.
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. The surface of the «
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RBISHED MOLDED CASE CIRCUIT BREAKERS (cont.)

horized distributor does not preclude ending up with refurbished
estinghouse has announced that it is considering satisfying this
wuring circuit breakers that will fit in these applications.

s>mmended by NUMARC, is not to focus on the credentials of the
¢ traceability of the circuit breaker itself. A purchaser can be assured
quit breaker only if the breaker can be traced back to the original

eakers

t breakers sold as new equipment have one or more of the following

is no longer manufactured.

ve come in cheap, generic-type packaging instead of in the
1al boxes.

reakers are often bulk-packaged tn plastic bags, brown paper bags, or
handwritten labels. New circuit breakers are packed individually in
with the manufacturer’s name, which 1s usually in two or more

late stamped.

turer’s labels and/or the Underwriter’s Laboratory (UL) or Factory
iay have been counterfeited or removed from the breaker.

ns have been known to use copying machincs to produce poor
riginal manufacturer’s and the certifying body’s labels.

ed with the refurbisher’s name rather than the label of a known

al (often muliticolored) across the two halves of the case of the
ssing.

) show evidence of tampering.
uit breaker may be picked or scratched yet have al 1 gloss.
t breakers with clear plastic to produce a high glos:  at gives the

pression that the breaker is new. The plastic case of new circuit
lull appearance.

been removed and the case may be held together by wood screws,
nd bolts.
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ATTACHMENT I - REFURBISHED MOLDED CASE CIRCUIT BREAKERS (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 circuit 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.

Testing

In a 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 stated the following:

“These procedures were intended for use with breakers that had been onginally 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.”

Precautions

Follow these precautions regarding suspect or refusbished circuit breakers.

Al Require tha ded- break e new and una d. Proof that they are new and
unaltered requires the vendor to show traceability back to the original facturer.
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 installed
according to the indicators of refurbished breakers listed above.

D. Contact the original manufacturer if any indication of misrepresentation is encountered.
There are 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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ieneral and the Office of Nuclear Safety for Price Anderson
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-issues.” The description of cause section in the ORPS report

:xt “suspect counterfeit parts.”

1t the destruction of all suspect/counterfeit circuit breakers when
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ATTACHMENT J - ASSESSMENT/SURVEILLANCE LINES OF INQUIRY

1. S/C1 processes and other S/CI related processes are effective in addressing the safety-related
aspects of S/CL.
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 matenal identified as
suspect/counterfeit
5. Subcontractors have established and implemented sufficient controls to preclude an introduction

or use of S/Cls. These controls address construction materials, maintenance or modification
equipment and components, and the use subcontractor owned or rented equipment (cranes, hoists,
etc.) on site.

6. S/CI processes, 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. Expectations are established for timeliness in determining whether nonconforming items are S/CI.
8. Protocols are established for clearly identifying S/Cls that are determined to be acceptable for use
9. Inspections for S/CI matenials are incorporated into routine maintenance activities, and clear

guidance 1s provided for the disposition of installed S/CI materials identified during routine
inspections and maintenance activities.

10. 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.

Il Roles and responsibilities and interfaces for management of S/Cls are clearly assigned, including

provisions for the handling of sensitive information and interfacing with the local Office of the
Inspector General (IG), to ensure effective, consistent, and timely communication of S/CI

wnformation.

12. S/CI reporting requirements are effectively integrated into the site contractors’ processes for
disposition of non-conforming items, such as NCR processes, as required by appropriate DOE
directives.

13. Lessons learned processes are evaluated to determine whether all available and relevant

infortnation resources, such as the Government Industry Data Exchange Program (GIDEP), are
being utilized for screening S/CI and other relevant information for potential applicability to site
activities.
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ABBREVIATIONS AND ACRONYMS

AATCC American Association of Textile Chemisls and Colorists

AISC American Institule for Steel Conslruction

AlS! American lron and Steel Institute

ANSI Armerican National Standards Institute, Inc.

ARI Air-Conditioning and Refrigeration Institute

ASCE American Sociely of Civil Engineers

ASHRAE American Sociely of Healing, Refrigeration, and Al
Conditioning Engineers

ASME American Society of Mechanical Engineers

ASNT American Sociely of Nondestruclive Testing

ASTM . American Society for Tesling and Matenals

AWG A canwi  jauge

AWS American Welding Society

B&PV Boiler and Pressure Vessel

Btu British thermal unit

CFR Code of Federal Regulalions

CHZM HILL CH?M HiLL Hanford Group, Inc.

CMTR Certified Material Test Report

CoC Cerlificate of Conformance

Cwi Cerlified Welding Inspector

DBVS Demonstration Bulk Vitrification System

DCRS Dryer and Condensale Recovery System

DOE U.S. Departiment of Energy

ERDA Energy Research and Development Administration

FAT Factory Acceptance Tesl

HEPA High-Efficency Particulate Air

PHHTL hose-in-hose transier hine
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PROJECT NO.- 5579 DRYER AND CONDENSATE RECOVERY
SYSTEM SKiID
CLIENT: AMEC E&E - hland, Washington
IEEE itute of Elecirical and Electronics Engineers, Inc.
IESNA ninating Engineering Sociely of North Amenca
1ISO rnational Organization for Standardization
MCS yitoring and Conltrol System
MSS wfacluring Standardizalion Society of the Valve and
ngs Industry, Inc.
NCR conformance report
NDE idestructive Examination
NEC® onal Electric Code
NEMA ional Electrical Manufaclurers Association
NFPA ional Fire Prolection Association
NIST ional Institute of Standards and Technology
NRTL onally Recognized Tesling Laboratory
OGTS Gas Treatment System
P&ID ng And Instrumentation Diagram
QA lity assurance
SAE icly of Automolive Engineess
SMACNA el Metal and Air Conditioning Conltractors Naliona{
ocialion
uUBC orm Building Code
Ut lerwriters Laboralories, Inc.
TRADEMARKS
Armafiex istered trademark of Armacell UK Limited Corporation.
AutoCAD istered trademark of AutoDesk, Inc.
Buna N istered frademark of Buna Werke Huls G m.bh
Chromalox istered trademark of Emerson Electnic Company
I wn L Wiegand Company Corporation {Registrant}).
Dixon I istered rademark of Dixon Valve and Coupling Company.

istered rademark of Permar Systems Incorporated dba
tromark Cornpany.

jemark of Fltanders Corporation
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Flanders G Series Trademark of Flanders Corporation.

Flanders GG-F Fluid Seal  Trademark of Flanders Corporalion.

Hansen Regislered trademark of Tuthill Corporation [Hansen
Manufacturing Company (Regislrant)).

Keyslone Trademark of Tyco Induslries.

LineBacker Registered trademark of Professional Services Induslries, Inc.

Loctite Registered trademark of Henkel Loclite.

Mini Power-Zone Regislered trademark of Square D Company Corporation.

NEC Regislered trademark of the Nationat Fire Protection
Association.

Raychem Registered trademark of Raychem Corporation.

Ruskin Regsstered trademark of Ruskin Manufacturing Company.

Square D Registered trademark of Square D Company Corporation.

Sta-kon . Registered trademark of Thomas & Betls Corporation.

Tellon Registered trademark ol E.l. Du Pont De Nemours and
Company.

Thermon Registered lrademark of Thermon Manufacturing Company.

Viton Regtstered trademark of DuPont DOW Elastomers.

W_E. Anderson Registered trademark of Dwyer Instruments, Inc. (Registrant).

Weidmuller Registered trademark of C. A. Weidmauller K.G. Company.
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1 SCOPE

1.1

The Dryer and C
collection of equi
DCRS lo other ex
{(DBVS). The Dt
slorage tanks, mix
transport the dned
waste will be mel
leaching. The cor
effluent treatment |

This specification |
assembly, inspect
special handling €
piping and inslrum
for details of the
equipment, materi.
functional, DCRS :

INCLUDED IN .

The dryer, sintere
system wilt be d¢
complete with
documentation.

procure, fabacate
and instrumentat
components and
skid  assembly

components exter

The DCRS skid
andfor fabrication

1. Cuslom Inl
enclosure w

2. Commercial

PRYVER AND CONDENSATE RECOVE

densate Recovery System (DCRS) skid assembly is a
enl, instrumentation, valving, and piping connecting the
1at systems in the Demonstration Bulk Vilrification System
5 will receive radioactive hquid waste from underground
e wasle with glassformers while drying in the D( S, then
aste to an in-container vitnfication process where the dried
I into glass crealing a slable waste form impermeable fo
nsale recovered from the DCRS will be shipped to a hiquid
ility where it will be disposed.

vides the minimum requirements for the design, f  1cation,
;, and lesting of a DCRS skid assembly along wilh any
ipment required for shipping and deployment. The DCRS
lation diagram (P&ID) for the DCRS is provided to the Seller
'RS assembly design. The Seller shall provide all fabor,
, and components necessary fo fabricate one complete, fully
1 assembly.

‘OPE

netal filter, hydraulic power pack, and condensale recovery
ered to the Seller as four individual components or skids
ication, inspection, lesling, mslallation, and operation
> purpose of this specification is for the Seller to design,
istall, inspect, and test the interconnecting piping, electrical

winng, and components between lhe individual dryer
ds inside a Seller-provided enclosure known as 2 DCRS
he Buyer will be responsible for piping and electnical
[ fo connect {o the DCRS skid assembly.

embly, as provided by the Seller, shall include installalion
the following piping and components:

walional  Orgamization for  Standardization  (1ISO)-quahfied
electrical and instrumentation junction cabinets and lighting,

ferived dryer {Buyer provided),

fage 8ot 146

SYSTEM SKID
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SYSTEM SKID
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3.  Sintered metal filler (Buyer provided),

4. Condensale recovery skid with condenser, condenser tank, and vacuumy
pump (Buyer provided),

5. Miscellaneous system piping including: Liquid salt waste inlet piping, dried
wasle discharge piping. fiquid sall wasle recycle piping, hydraulic supply
and return piping, steam supply and retum piping, chilled water supply and
return piping, filtered waler piping. compressed air piping, and off-gas
pipng;

6.  Hose-in-hose iransfer line (HIHTL) penelrations;

7. Pneumatic and manual valves;

8. Pressure instrumentation and calibration records;

9. Fiow instrumentation and calibration records;

10 Field junclion boxes for monitoring and control system connections,

11.  Dryer vent high-efficiency pariiculate air (HEPA) filters;

12.  Enclosure inlet and exhaust ventilation HEPA filters;

13.  Steam traps, steam condensate collection lanks, and returmn pumps,

14.  Pressure conirol and safety relief valves;

15 Dryer internal closed-circuil television camera instaliation;

16. Local pushbution stalions (motor slarters are located remotely and are not
in scope),

17 Disconnccl swilches shall be supplied in accordance with this specification,

and they may be used for skid lesting purposes, but final installation in the

field shall be by the Buyer;

NRYFR AND CONDENSATE RECOVERY SYSTEM SKID
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18. Fixed head
provided n :
Buyer;

19.  Air condilioni
20. Insirument te
21. Hoisling/nggi

The following work

1. Develop DC(
documentatic

2. Perform fabru
and shipping

3. Develop a co
assembly of
required qu

delivery/inspe =

A complete di
be provided w

Drawings and skelc
of Buyer expeclatk
information, along v
of design and f{al
Examples of inform:
lo. dumensioning ar
malenal types and ¢

Component informa
the oritical character
Seller shall use this
the specification or
completed set of da
fit, and function shat
development of the ¢

DRYER ANU CUNDENSATE RECOVERY

r sampler. lixed head aw sampling equipmenl shall be
:ordance with this specilication, but will be installed by the

umits;

ination panel; and

plan and special tools apparatus.
mcluded m this specification:

5 skid assembly fabrication drawings and design

ion, assembly, examinalion, inspection, testing, packaging,
osne DCRS skid assembly,; and

lete quality assurance (QA) data package for design and
e DCRS skid assembly including, but not limited to, afl
y assurance/qualily control nspection, lesting, and
on  documentalion as required by this specification.
smentation package as outlined in this specification must
each shipment at time of delivery to the Hanford Site.

's provided with this specification represent a minimum set
5 for the assembled systern. The Seller shall use this
1 additionat matenal n the specification, to generate a sel
zation drawings wilh sufficient detail for con  uction.
m to be developed by the Seller includes, but 1s not imited
associaled tolerances, mounting  and weld details, and
ntities.

n provided on data sheels with this specificalion contain
ics identificd by the Buyer for the assembled system. The
formation, along with performance requirements, ellher in
nerated from Seller-prepared calculations, {o generale a
sheels for components of the assembled system. Form,
2 evalualed by the Selter in the couise of design work and
sign and fabrnication drawings.

STEMSKID Page 10 vt 190
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1.2

Unless otherwise stated, allernative equipment designs are permissible, if proven
1o be effective in meeting the requirements in this specification.  Any allernative
design muslt be thoroughly explained with lext supplemented by drawings or
sketches and proposed with the original bid. Buyer approval is required before
proceeding with an alternalive equipment design.

Any discrepancies noted m this specification, or between this specificabion and
other documentation, shall be noled and referred lo the Buyer for resolution
before proceeding with design or fabrication of the ilem in question.

NOT INCLUDED IN SCOPE

Work not included in the scope of this specification is the fabrication and testing
of the dryer, condensate recovery skid, dryer fifier assembly, and the hydraulic
power pack. These will be delivered to the Seller from the Buyer or Buyer's
representative for Seller installation into the Seller-provided enclosure (see
Section 1.1, Paragraph 1).

The DCRS requires an elevaled platform to interface with systems underneath
the dryer. This platform and the mounting of the DCRS skid assembly lo ils
elevaled platform is not included in the scope of this work.

Testing of this DCRS skid assembly is included in the scope of lhis specification,
but the tesling of the DCRS integrated with the DBVS is not

The DCRS skid assembly leak deleclion and emergency lighting is not including

in the scope of this specification. These items will be purchased and installed by
the Buyer when the DCSR skid assembly arrives at the final deslination.

DRYER ANU CONDENSATE RECOVERY SYSTEM SKID Page 11 of 146
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2 APPLICABLE )JCUMENTS

2.1

2.2

The codes, slanc
are of the latest
otherwise specifie
procurement o

specification. In

and the requiremt
shall 1ake preced
alternative standai
the Buyer for resc
remamder of the s

GOVERNMEN1

Is, and other documents listed in Table 2-1 and Table 2-2
e and addenda in effecl at the time of procurement (unless
These documents form a part of the basis of design for this
» extent specilied in the applicable sections of this
evenl of a conflict between documents referenced herein
5 of this specification, the requirements of this specification
e when the specification is more stringent. All conflicts,
, or omissions shall be brought, in wriling, 1o the atlention of
on. Significant sections noted are not meant lo negale the
sification, but to emphasize sections of greater importance.

'OCUMENTS

Table 2-1: Government Documents

Government Doct

nts Title

DOE/RL-y/- 30

NON-GOVERNI

Table

CodelStandar

AATCC Test Metho

[‘_A!SC

DRYER AND CONDENSATE RECOVER®

10 CFR 830 “Nuclear Satety Management,” Code of fFederal
Regulations, as amended.

10 CFR 835 “Occupational Radiation Protechion,” Subpart K, Code of
Federal Regulations, as amended.

29 CFR 1910 “Occupational Safety and Health Standards.” Code of
Federal Regulations, as amended.

| phiat Rt e
47 CFR 15 “1 o F ency Devices,” C of Federal Regu ns,

as amended.

N U.S Department of Energy, Richland, Washington.

NT DOCUMENTS

2: Non-Government Documents (8 sheets)

Title

Wales Resistance: Hydrostalic Pressure Tesl, Amencan
Association of Textide Chemusts and Colorists, Research
Triangle Park, North Carolina
Manual of Stee! Conslruction—Allowable Stress Design,
Ninth Edition, Amerncan institute of Sleet Construction,
Chicagqo, lihnois.

STEM SKID Page 12 of 146
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Table 2-2: Non-Government Documents (8 sheets)

itle” -

AISC Manuat of Steel Construction—! cad and Resistance
Faclor Design, Third Edilion, American Instilule of Steel
Construction, Chicago, Winois.

AISY SG-2000-1 Specification for the Design of Cold Formed Steel
Struclural Members with Commentary (Supplement No. 1
of the 1996 Specification), American Iron and Steel
Institute, Washington, D.C.

AR Standard 410 Forced-Circulation Air-Cooling and Air-Healing Coils, Air-
Conditioning and Refrigeration Institute, Arlington,
Virginia.
ANSHVAWS D13 Structural Welding Code—Sheel Steel, American Welding
Sociely, Miami, Florida.
ANSHIESNA RP-7 Lighting Industnat Facilities, uminating Engineering
Sociely of North America, New York, New York.
" 1
ANSIC63.16 American National Standard Guide for Electrostatic

Discharge Test Methodologies and Criteria lor Electionic
Equipment, American National Standards Institule,
Washington, D.C.

[ ANSIY14.1 Drawing Sheet Size and Formal, American National
Standards Institute, Inc., New York, New York.
ANSI Y14 5M Dimensioning and Tolerancing, American National
Standards Institute, New Yotk New Yorg,
FASC E4-98 Seismic Analysts of Safety-Related Nuclear Slruciures,
Amencan Sociely of Civil Engineers, Reston, Virginia.
ASCE 7-98 Minimum Design Loads for Buildings and Other
Structures, American Sociely of Civit Engineers, Reston,
Viroioy,
ASHRAE Fundamentals 2001 ASHRAE Handbook -- Fundamentals, Amersican
Handbook Society of Heating, Refrigerating. and Air Conditioning
Engineers, Altanta, Georgia.
ASHRAE Standard 52 2 Method ol Testing General Ventilation Air-Cleaning

Devices for Removal Efficiency by Particle Size (ANS]
approved), American Society of Healing, Refngerating,
and Air Condiioning Engineers, Allanta, Georgia.

]
ASME B&PV Code ASME Boiler and Pressure Vessel Code, Amernican
Sociely of Mechamcal Engincers, New York, New York.
Section Vt, "Rules for Constiuction of Pressure Vessels”
Qarting [X, "Welding and Brazing Qualifications”
DRYER AND CONDENSATE RECOVERY SYSTEM SKID ) Page 13 of 146
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ASME B16.5

ASME B16.9
' ASME B16 11
ASME 8182 1
ASME B182 2
ASME B30.20

ASME B30.20a

y

SME B31.1

ASME B313

ASME NQA-1,

ASME NS09

ASME N510

| ASME PCC1
| ASNT SMT-TC-

ASTM A 36/A 3t

ASTM A 53/A 5!

—
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Documents (8 sheets)

Flanged Fittinos, American Sociely of
sers, New Yo New York.

wght Steel Buttwelding Fiffings,
of Mechanical Engineers, New York,

ket Welding and Threaded, American
ical Engineers, New York, New York.

olts and Screws Inch Series, American
ical Engineers, New York, New York.

uls, American Society of Mechanical
sk, New York.

fing Devices, American Society of
rers. New York, New York.

‘the-Hook Lifting Devices, American
ical Engineers, New York, New York.

srrican Sociely of Mechanical Engineers,
rk.

aerican Society of Mechanical
wk, New York.

Program Requirements for Nuclear
1 Society of Mechanical Engineers,
k.

nt Air-Cleaning Unils an. nts,
f Mechanical Engineers, mew soin,

Air Trea]mént Syslems, American
cat Engineers, New York, New York.

sure Boundary Bolted Flange Jomt
n Society of Mechanical Engineers,
rk.

ictice, American Sociely of
{ting. Columbus, Ohio.

tion tor Carbon Structuraf Steel,
{ Testing and Matenals, New York,

hon tor Pipe, Steel, Bfack and Hol-
o, Welded and Seamless, Amencan
ind Matenals, New York, New York.
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-2: Non-Government Documents (8 sheets)

STl E

ASTM A 307

Standard Specification lor Carbon Steel Bolls and Studs,
60 000 PSI Tensile Strength, American Sociely for Tesling
and Materials, West Conshohocken, Pennsylvania.

ASTM A 312/A 312

Standard Specification lor Seamless and Welded
Austenilic Stamless Sleel Pipes, American Society for
Testing and Materials, West Conshohocken,
Pennsylvania.

ASTM A 325

Standard Specification for Structural Bolts, Steel, Heat
Treated, 120/105 ksi Minimum Tensile Strength, American
Society for Testing and Malerials, West Conshohocken,
Pennsylvania

ASTM A 403/A 402

ASTMA 500

Standard Specification for Wrought Austenitic Stainless
Steel Piping Fitlings, American Society for Tesling and
Materiale West fanshohocken, Pennsylvania.

Standard Speciication for Cold-Formed Welded and
Seamless Carbon Sleel Structural Tubing in Rounds and
Shapes, American Society for Tesling and Materials, West ]
Conshohocken, Pennsylvania.

ASTM A 563a

Standard Specification for Carbon and Alloy Steel Nuts,
American Society for Testing and Malerials, Wesl
Conshohocken, Pennsylvania.

ASTM A 569

Standard Specification for Steel, Carbon (0.15 Maximum,
Percenl), Hot-Rolled Sheet and Strip Commescial,
American Soclety for Testing and Maternals, West
Conshohocken, Pennsylvania.

ASTMC 177

Standard Test Method for Steady-Slale Heal Flux
Measuremenls and Theunal Transmission Properties by
Means of the Guarded Hot-Plale Apparalus, American
Society for Testing and Matenals, West Conshohocken,
Pennsylvania.

ASTM C 518

ASTM D 1621

ASTM D 1622

NRVER AR CONDENSATE RECMIES

Standard Test Method for Steady-State Thermal
Transmission Properties by Means of the Heal Flow Meter
Apparatus, American Sociely for Tesling and Materials,
West Conshohocken, Pennsylvama

Standard Test Method for Compressive Pioperlies of
Rigid Ceflufar Piastics, Americon Society for Testing and
Matenals, West Conshohocken, Pennsylvania

Celfular Plastics. Americon Society for Testing and

Materiats. West Conshohocken, Pennsylvama

FSTHM SKINDY

" Page 16 of 146
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Table 2-2: Non-Government Documents (8 sheets)

odelStandard”

ASTM E 84

Standard Test Method for Surface Buming Characleristics
of Building Malerials, American Society for Testing and
Materials, West Conshohocken, Pennsylvania.

ASTM E 96

Standard Test Methods for Waler Vapor Transmission of
Materials, American Society for Testing and Matenals,
West Conshohocken, Pennsylvania.

ASTM E 285

Standard Test Method for Oxyacetyfene Ablation Testing
of Thermal Insulation Matenals, American Society for
Tesling and Materials, West Conshohocken,
Pennsylvania.

—

ASTMF 436

Standard Specification for Hardened Steel Washers,
American Sociely for Tesling and Materials, West
Conshohocken, Pennsylvania.

AWS D1.1/D1.1M

Structural Welding Code— Steel, American Welding
Society, Miami, Florida

AWS D16 Structural Welding Code— Stainless Steel, American
Welding Society, Miami, Florida.

AWS D141 Industrial & Mill Crane & Other Malerial, American ]
Welding Sociely, Miami, Florida.

AWS QC-1 Standard for AWS Certilicaton of Welding inspeclors,
Ame y Welding Sociely, Miami, Florida.

ERDA 76-21 Nuclear Air Cleaning Handbook, Energy Research and

Development Administration, Washington, D.C.

HNF-SD-GN-ER-501

Natural Phenomena Hazards, Hanford Site, Washinglon,
Revision 1B, Westinghouse Hanford Company, Richiand,
Washington.

IEC 61000-4-2

Electromagnetic Compatibility (EMC) ~ Part 4-2: Tesling
and Measurement Techniques — Electrostatic Discharge
Immunity Test. Inlernational Engineernng Consorbum,
Chicago, Hlinois.

IEEE C62.41 1

ICEE Guide on the Suige Environment in Low-Volfage
(1000 V and Less) AC Power Cireuits, Institute of
Electnical and Electronics Engneers, New Yoik,

New York.

IEEE C62 412

ICEE Recornmended Practice on Characterization of
Surges in Low Voltage (1000 V and Less) AC Power
Circuits, Inslitute of Flecinical and Eleclronics Engineers,
New York, New York.

B et L Dano 17 of 18R
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Co

IEEE Sid C37.90.2

IEEE Std 43

IEEE Std 141

IEEE Std 142

IEEE Std 242

JEEE Sid 519

ILSNA HB-9

1ISO 668

SO 1161

50 1496-2

MSS SP-67
NEMA MG-1

NFEPA 70
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Vashington

1-Government Documents (8 sheets)

Title . _J

ZEE Slandard for Withstand Capability of Relay Systems
y Radiated Eleciromagnelic Interference from
ranscejvers, Institute of Electncal and Eleclronics
ngineers, New York, New York.

‘ecommended Practice for Tesling Insulation Resistance
f Rotating Machinery, Inshiute of Electrical and
lectronics Engineers, New York, New York.

=E£E Recommended Practlice for Electric Power
ysinbution for Indusinal Plants, Institute of Electrical and
jectronics Engineers, New York, New York.

“EE Recommended Practice for Grounding of Industnal
nd Commercial Power Systems, Institule of Elecirical
nd Electronics Engineers, New York, New York

ZFEE Recommended Praclice for Protection and
‘oordination of Industrial and Commercial Power
ystems, Institute of Eleclrical and Electronics Engineers,
lew York, New York.

ecommended Praclices and Requirements for Harmonic
>ontrol in Electrical Power Systems, Institule of EClectricat
nd Electronics Engineers, New York, New York.

ZSNA tighting Handbook, g™ Edition, Muminaling
‘nginecring Society of North America, New York,
jew York

senies 1 +reight Contamers Classslication, Dimensions
nd Ralings, International Orgamzation for
standardization, Geneva, Switzerland

senes 1 Freight Contamers — Corner Filtings - -
specification, International Organization for
Nandardization, Geneva, Switzerland

series 1 Freight Containers —Specificalion and Testing ~
>arl 2: Themnal Containers, International Orgamzation for
standardization, Geneva, Switzerland.

dutterfly Valves, Manufacturing Standardization Society of
ae Valve and Fdtings Industry, Inc., Vienna, Vicginia

Aotors and Generalors, National Eleclnical Manufacturers
\ssocation, Rosslyn, Visginia.

Jational Flectrical Code, 2002 [(;mon Nationat I e

>rotection Association, Quincy, Massachusceits

30N Page 18 of 146
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Table 2-2: Non-Government Documents {8 sheets)

BEiiCoderstandard U - Tile L
SMACNA Reclangular Industrial Duct Conslruclion Standards,

Sheet Metal and Air Conditioning Contractors” National
Associalion, Inc., Chanlilly, Virginia.

Round Industrial Ducl Conslruclion Standards, Sheet
Metal and Air Conditioning Conlractors’ Nalional
Association, Inc Chantilly Virginia_

uBC, 1997 1997 Uniform Bunding Code, internalional Conference of
Building Officials, Whittier, California.

UL -histed Electrical Appliance and Ulilization Equipment Direclory.
Underwriters L aboratories, Inc., Northbrook, lilinots.

UL 508A Standard for Industiial Control Panels, Underwnilers

Laboralories, Inc., Northbrook, lnois.

* NQA-T (the relevant requirernents of NQA- I are included in Section 4).
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3 TECHNICAL Rl  JIREMENTS

31

The following set
charadcienstics of t
and components.

ITEM DEFINITH

The DCRS skid as
sintered metal filte
(2) a piping sysler
(3) a cuslom insul
sinfered melal filtes
be mounted and
Functionaily, the [
condensate collecli
instruments to mot
the processes anc
secondary confine
transportation and i
assembly and othel

The DCRS receive
HIHTL connecled -
internal to the DCR
bleed to be directe
non-bleed or full cir
and back to the wa:
soll and glassiorme
mixlure in the drye
and parlicle size.

through a hemispht
dryer) to the wasle
the condensale rec
contained pipmg or
DBVS and cannot o

1 Chilled Waler

enclosure an ¢

MOVED A MO AARNCKICATE DCOMIC Oy

s and subsections provide lhe item definition, critical
em, design, and constiuction requirements for the syslem

bly is comprised of four major elements: (1) the dryer, the
nd the condensate rsecovery skid (all Buyer provided),
ith pumps, tanks, piping, valves, and instrumentation;
freight container or enclosure into which the dryer,
ndensate recovery skid and inlerfacing piping system will
ured; and (4) a buyer-provided hydraulic power pack.
5 skid assembly will provide the waste dewalering and
or the DBVS process. The DCRS skid assembly contains
the flow, pressure, and olher physical characleristics of
cessed fluids.  The functions of the enclosure include
t for the liquid and drnied waste, primary supporl for
>menl, and inlerface conneclions between the DCSR skid
VS systems.

1ste solution from the liquid waste pump skid through a
e DCRS skid assembly and into a circulation manifold
ad assembly. The manifold will provide a waste solution
‘o the dryer waste feed ports. The manifold relurns the
tion liquid wasle flow to an outlet HIHTL conneclion point
taging tanks The DCRS also accepls additives from the
pingemenl lanks and mixes the wasle solution/additive
1 dnes the mixture to a predetermined moisture content
DCRS skid assembly then discharges the dned wasle
I valve {provided by the Buyer as an inlegral pait of the
sfer feed silo. The process condensale 1s pumped from
y skid o the secondary waste pump skid through double-
TLs. The DCRS interfaces with many subsystems wn the
ite without support systems such as:

tem to supply cool water to the DCRS condenser and
iomng umit,

Frh e oo LA P P T
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2. Steam Supply System for supplying steam to the dryer and gelling steam
condensale returned from the DCRS skid assembly;

3. Compressed Air System for filter back pulsing and pneumatic valve
operation;

4.  Filtered Waler System for decontamination and system clean out;

5. Off-Gas Trealment System (OGTS) lor handling the exhaust of the vacuum
pump and ventilation of the DCRS enclosure to maintain a reasonable
temperature for instrument operation;

6.  Electrical Distribution System for system elecirical power;
7. Leak Delection System for hquid leak delection; and

8. Monitoring and Control System (MCS) o provide system moniloring and
control.

3.1.1 Item Diagram

Figure 3-1 provides a basic item and inleriace diagram. More delailed drawings
are provided i Appendix A for specific conneclion point interfaces along with
those interfaces defined in Section 3.1.2.

The DCRS skid assembly shall be designed in accordance with Drawings
F-145579-00-A-0099 and F-145579-00-A-D100 and Skelches DBVS SK-P004
and DBVS-SK-P005 (Appendix A).

Drawings 056-001-2-010, 2004195-D’ and F-145579-00-8-0008,
F-145579-00-B-0009, and Sketches DBVS-SK-£003, DBVS-SK-M103, and
DBVS-SK-M109 are provided for use as specified herein and for design concept
informalion only (Appendix A). The DCRS skid assembly design shali not be
conslrained by these drawings, excepl for crilical mechanical and electrical
interfaces and crilical dimensions

' This syslem s descnbed m this specification as the Condensate Recovery Syslem.
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Figure 3-1: [ Condensate System Interface Diagram
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3.1.2 Interface Definition

The DCRS inlerfaces with many of the systems in the DBVS project incht  ng
kquid waste pump skid, Secondary Wasle Syslem, soill and glassformer
wnpingement ltanks, Wasle Transfer System feed silo, Off-Gas Treatment
System, Compressed A System, Filtered Water Syslem, Chilled Waler Syslem,
and Steam Supply Syslem, along with several interface points internal to the
DCRS skid assembly. Drawing 056-001-2-010 {(Appendix A), provides the delails
of the dryer mating conneclions and mounling details for the appropriate
inlerfaces.

The DCRS skid assembly shall atso incorporate the capabilities 1o accommodate
all interface requirements for the process, Eleclrical Distribution System, and
Monitoring and Control Systern as defined in the following seclions.

31.21 Process Connection Interfaces

Tabte 3-1 defines the various conncclion points and each physical interface,
which constitutes the primary interfaces between the outside svstems with the
enclosure and process piping and equipment inside skid assembly.
Seclion 3.3 eslablishes the design paramelers for these inlerfaces and the piping
internal to the DCSR skid assembly.

3122 Electrical Distribution Intesface
Seller-supptied drawings showing equipment layout and wiring diagrams shall be

provided in accordance with Appendix A. Skelch DBVS-SK-E003 is 3
preliminary one-hne diagram for reference purposes.

- B i et RTINS R Dana 2% nf 146
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Table 3-1: yer and Condensate Recovery System Skid
Co ction Point Descriptions (8 Sheets)

<

DCRS

Nasle solution
ecwculation inlet
ine

Connection Type:

2-in. HIHTL connection River Bend

Part No. JBW6-8 [refer to Sketches
DBVS-SK-M103 (Type 1) for fabrication and
DBVS-SK-M109 for location (Appendix A)].
Design Condilions:

«  Maximum normal condition of 70 gal/min.

- Design pressure of 125 psig al 150 °F.

CP-302

LWPS an
DCRS

Naste solulion
ecirculation outlet
ine

~onneclion Type:

2-in. HIHTL connectlion River Bend

Part No. JBW6-8 [refer to Skelches
DBVS-SK-M103 (Type 1) for fabrication and
DBVS-SK-M109 for location (Appendix A)]

Jesign Conditions:
Maximum normal condition of 70 gal/min.

= Design pressure of 125 psig at 150 °F.

CP-303 and
CP-303A

DCRS and
SWS

VOO AR COMNCMCATE DECNUERY

Secondary waste
pump out line

Conneclion Type:

CP-303 — 2-in. HIHTL connection River Bend
Part No_  JBWG6-8 [refer to Sketches
DBVS-SK-M103 (Type 1} for [abrication and
DBVS-SK-P005 for location {Appendix A)]

CP-303A — 1-1/2-in. 150-ib RF

ASMI B16 5" flange. Note  This requires
modification of the Buyer-provided equipment
from threaded fiange connection to a welded
flange connection

Design Condihions:
- Maximum nornmat condition of 25 gal/imin
at 15 psig and 100 °F.

- Design piessure of 125 psig at 150 °F.

STFEM SKID

G2-427
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Table 3-1: Dryer and Condensate Recovery System Skid
Connection Point Descriptions {8 Sheets)

CP-309 SSSand | Steam supply inlet Conneclio ne:

DCRS  |line 6-in. 150-1b RF ASME B16.5 flange [refer 1o

Sketches DBVS-SK-P004 and

DBVS-SK-M109 for focation (Appendix A)).

Design Conditions:

»  Maximum normal condition of 2,000 Ib/h
at 15 psig and 250 °F

«  Design pressure of 75 psig at 300 °F.

CP-310 SSS and | Steam condensate Conneclion Type:
DCRS  |returntine 1-in. 150-Ib RF ASME B16.5" flange [refer to

Skelch DBVS-SK-P004 for localion

{Appendix A)].

Design Conditions:

+  Maximum normal condition of 5 gallmin
at 15 psig and 250 °F

»  Design pressure of 125 psig at 300 °F

CP-311A and SGIT and | Glassformes addiion Connection Type:

cP-311B DCRS  Jport 4-in_ 150-1b RF ASME B-16 5
sign Conditions:
- Design pressure 15 psig to full vacuum. |
P31 SGIT and |Soil addionport ine | Connection Type
DCRS 16-in. 150-1b RE ASME B16 5 flange [refer

to Skelches DBVS-SK-P0U4 and
DBVS-SK-M109 for location (Appendix A}

Design Conditions.
e 16 in. diameler {(minimurm)

« Design pressure of 15 psig lo tull

VACuUm.

NDRVLED any CONNENSATE RECOVERY SYSTEM SKID _Page g& 146
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SYSTEM SKID

rer and Condensate Recovery System Skid
ction Point Descriptions (8 Sheets)

i Condiions.

ST

PROJECT: Fma
PROJECT NO.:

CLIENT: AMEC E&E -

Table 3-1:

Ce

CP-314 DCRS a1

OGTS

CP-315 DCRS ai

OGTS

CP-316 and ﬁi[}EARS al

CP-316A WIS

CP-3i18and | DCRS a

CP-318A OGTS

DOVITEX AREY CONEY NCATE 260 OVE

skid assembly
:xhaust ventilation

Connection Type:
6-in. plate flange drilled to ASME B16.5"
150-1b hole pattern [refer o Skeich
DBVS-SK-P004 for location (Appendix A)).
Design Conditions:

+  Design pressure of minus 5 psig

DGTS filler dust
eturn

Jned wasle discharge
ne

|
Connection Type:

3-in. 150-1b RF ASME B16.5™ flange [refer lo
Sketch DBV S-SK-P004 for location
{Appendix A)] 6-in secondary containment
fange.

Design Conditions:

- 3in. diameter {(minimum).

- Design pressure of 15 psig to full

vacuum

_E_onneclion Type:

20-in. 150-Ib RF ASME B16 5 flange frefer
o Sketch DBVS-SK-P004 for location
{Appendix A)}.

Dest = filions:

«  Design pressure of 15 psig to full

vaCuum.

Jacuum pump
Jischarge line

‘STFM SKID

(G2-429

Connecltion Type:

CP 318 - 1-1/2 in. 150-1b RF ASME B16.5%
flange [refer to Sketch DBVS-SK P005 for
location (Appendix A)}

CP-318A — 1-1/2-in_ 150-1b RF

ASME B16.5" flange. Note: This requires
modification of the Buyes-provided equipment
from threaded flange connection o a welded
flange connection

Design Conditions:

- Maximum normal condition of 35 scim.

- Design pressure of 125psigat 150 °F

Page 26 of 146
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Cc  :ction Point Descriptions {8 Sheets)

NRVER AND COMNDENSATE REFCOVFR

escription
CP-330A and DCRS Condensate Recovery | Connectlion Type:
CP-3308 System Inlet CP-330A - 14-in. 150-Ib RF ASME B16 5
onnection pomnt on g, pge frefer 1o Sketch DBVS-SK-P004 for
dryer unit and DCRS  1y4cation (Appendix A)}.
CP-330B - 12-in. 150-ib RF ASME B16.5"
flange [refer o Sketch DBVS-SK-PO005 for
location (Appendix A).
Design Conditions:
- Maximum normal congdition of
7,000 acim steam at full vacuum and
250 °F.
+  Design pressure of full vacuum and
250 °F B
CP-331 DCRS ar nlernal Connechions | Connection Type:
FWS 1/2-in RF ASME B16.5® ttange [refer to
Sketch DBVS-SK-P00S for location
‘Appendix A)].
Jesign Conditions:
' Maximum normat condition of
100 galimin at 180 psig and 115 °F.
i - Design pressure of 125 psig at 150 °F.
QD-301 DCRS ar Compressed air Connection Type
CAS supply inlet line 1-in. male Hansen®*? or Dixon® [refer to
Sketch DBVS-SK-P004 for location
{Appendix A).
Design Conditions.
«  Maximum normal condition of 20 ctm air
at 100 psig and 125 °F.
B + Design pressurc of 125 psig at fo) "AF.__‘

G2-431
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Table 3-1: Dryer and Condensate Recovery System Skid
Connection Point Descriptions (8 Sheets)

:d waler supply

Connection Type:
Male Dixon® Camlok [refer to Sketch DBVS-
SK-P004 and DBVS-SK-P005 for location
and size (Appendix A).
Design Condilions:
. Maximum nonmal condition of

100 gal/min at 180 psig and 115 °F.

-  Design pressure of 125 psig at 150 °F.

Connection Type:
High pressure conneclion [refer lo Sketch
DBVS-SK-P004 for location (Appendix A)].

Design Conditions:
- Maximum normal condition of
255 galimin at 4,300 psig and 150 °F.
- Design pressuce of 5,000 psig at 200 °F.

QD-302 DCRS anc
QD-303 FWS inlet line
QD-304
QD-305
QD-306
QD-307
| QD-321 DCRS an&_ Hydraulic motor
HPP pressure line
UU-BEEH DCRS :1(1 Aydraubc motor
HPP suction line
NIA DC Si ; 7Skid ;;:;cmbly
Seller-provided ventifation inlet
louver through
enclosuie wall
S N _

Hiah-pressure connection (flanged) [refer to
tch DBVS-SK-P004 for location

{Appendix A)].
Design Conditions:
e Maximum normal condition of
255 galfmin at 151.300 psig and 150 °F.
«  Design pressure of 5,000 psig at 200:F,_
Connection Type:
24-in. by 24-in. louver.
Desian Conditions.
e 650 scfm - 10-in. waler.

- Ambient conditions. Atmospheric

G2-432
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N/A
Connection point
Internal to skid

NIA
Connection point
on dryer unit

N/A
C <tion point
on dryer unit

DRYER AND CONDENSATE RE COVER

DCRS

DCRS

Dryer venting

Connection 1 ype:
4-in. 150-1b RF ASME B16 5™ flange prefer to
Skelch DBVS-SK-P004 for focation
{Appendix A)]. NOTE: Required inferface 1o
container wall leads to CP-315.
Design Condstions:
»  Maximum normal condition of 40 acfm at
full vacuum to atmosphersic and 150 °F.
=  Design pressure of full vacuum at
150 °F.

Ruplure disk and
uplure disk discharge
ine

Connection Type:

6-in. 150-1b RF ASME 816 5" flange frefer 1o

Sketch DBVS-SK-P004 for focation

{(Appendix A)].

Design Condhions:

s Maximum notrnal condition of 5 psig and
250 °F.

»  Design pressure of 15 psig and 250 °F.

Vaste addition
nanifold lo dryer
vaste charging ports

STEM SKID

(G2-433

mecl 7 e
Three or four typical, 4-in. 150-1b RF
ASME 818 5! flange [refer 1o Sketch
DBVS-SK 04 for location (Appendix A)).
esign Condilions:
- Maximum normal condition of 20 galfmin
at 65 psig and 125 °F, with a pump
shutolf head of 100 psig (intermitient)

«  Design pressure of 125 psigat 150 °F. |

Page 30 of 146
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3.1.221 DCRS Container«  V Power Connection

3.1.222

3.1.23

NRYEFR AN (

The DCRS contai
from an external :
an exterior power
of the container,
rouling on struclu
mulliple terminal

shall be rated for

all terminal boxes

The container is ¢
(because of proce
surrounded by a
dose 1ale) with ar
inside or outside
mainlenance pers
shall be provided |
during testing, ar
concrele wall as ¢
Inc. (CH2M HILL)
this configuration
Code (NEC®) (NI

Grounding Conne:

A grounding lug s
attachment of the
lugs shall be st
Skelch DBVS-SK

Monitoring and C

The MCS conned
the contained prox
120V ac terminat
components show
(Appendix A)  Tw
wirng.

JONDENSATE RECOVEI

shall potentially receive eleven sources of 480V ac power
‘ce (six are future sources). The point of inte ce shall be
minal box mounted approximately 1 ft 0 in. from the botiom
ferably near a corner (lo facilitale fulure cable/raceway
supports). The Seller may provide a single term il box or
es lo satisfy this function. All terminals in terminal boxes
°F {90 °C). 25 percent spare lerminals shall be provided in

:cled to be mounted at an elevation of approximalely 12 fi
connections required), and it is expecled to be completely
in -thick concrete shielding wall (because of the radiation
ening for personnel access. As such, disconnect swilches
: container would nol be located safely or accessibly to
el or emergency response personnel. Disconnect switches
he Seller for these circuits, temporarity mounted as required
hen instalied by the Buyer 1o a location outside ol the
rl of a separate contract. The CH2M HILL Hanford Group,
clrical code inspector and the Buyer are in agreement that
I approach meets the requirements of the National Eleclnc
+ 70, Arlicle 685).

1S

be provided on the outside frame of each skid lo TaciMale
i to the grounding electrode. The location of the grounding
1 on the shop drawings  See Seclion 3.3.1.8.5 and
13 (Appendix A) for grounding requirernents.

rol Interface

to the DCRS skid assembly shall be capable of operating
5 and ulility equipment from either a 24V dc (preferable) or

The MCS interfaces are dentified as instrurnents of
n the P&ID, Sketches DBVS-SK-P004 and DBV S-SK-1°005
d shielded pair shall be used for analog mshument signal

YSTEM SKID

“Page 32 of 146

(G2-435



RPP-245 I REV la

ey

I PROJECT: Final DBVS Design 145579-D-SP-006 ~ REV.2 _I
PROJE( NO.: 145579 DRYER AND CONDENSATE RECO' Y
SYSTEM SKID
| cLIENT: AMEC E&E - Richland, Washington

3.2

3.21

3211

The MCS is not parl of this conlracl; therefore, nlerfacing will be provided
through the e of Seller-provided wiring and rouling 1o a control panel internal to
the DCRS skid assembly. Instrument, control components (flow and pressure
transmillers, air-operaled valves, leak delectors, elc.), cables shall be rouled to
the enclosure via conduif or by cable secured by cable ties.

Seller-supplied drawings showing equipment layout and wiring diagrams shal e
provided.

CHARACT RISTICS

The characlerislics (e.g., functional and physical) that the CRS skid assembly
musl comply with, lo satisfy the requiremenits of this specification, are described
in the following sections. The DCRS skid assembly must comply with the codes
and standards lisled in Seclion 2, excepl as modified by this specification if
deemed more siringent.

Functional Characteristics

T DCRS as  nbly h eral {functional characternistics, depending on
the particutar DBVS interfac stermn (Wasle Receipt, Soil and Glassiormer

o ment, Waste Transfer, Secondary Wasle, OIff Gas Treatmenl,
Compressed Air, Filtered Waler, Chilled Water, Sleam Supply, Moniloring
Conlrol, Eleclrical Distribution, Confinement, Dryer Venling, Or Hydraulic Power
Pack Syslems). This seclion establishes the functional charactenstics of each of
these interfacing syslems.

Waste Receipt System Interface

The wasle liquid salt-sotution piping shall be recircutated through the DCRS skid
assembly from the wasle receipt system al a rale of 70 gal/min 1o the feed
fransfer penetrations (the wasle enters at Connection Point CP-301 inlet and
exils al CP-302 recirculation relurn)  ~ © wasle properties are given in
Section 3.2.5. The minimum design pressures must be mel al the prescribed
flows throughout the duration of the project. The Scller 15 responsible for
providing a delailed design of the piping layout so the waste receipl pump sizing
can be venfred.

A waste solulion bleed syslem is also required in the DCRS skid assembly as
shown on Sketch DBVS-SK-P004 (Appendix A} The waste solubion bleed is to

NOVER AND CONNENSATE RECOVERY SYSTEM SKI0D Page 33 0 146
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3212

3213

be delivered from
(maximum) into twc
(one wasle feed

manifolds shall be
downstream of the
close as possible {
in the line that will |

SoillGlassformer
Discharge Interfa

The functional ch
soil/glassformer i
to the dryer as pos
impingement tank
top of the dryer.

The Seller shall pr
to connect to the

Waste Transfer £

The functional che
lo the box feed <
hemispherical val
This interface pro
enciosure.

The box leed pig
from the dryer wil
including bulk der
Buyer following te
the simulated drnie

recirculation piping to the dryer at a rate of 20 gal/min

anifolds connecting the three or four dryer waste feed porls
{ may be used as a glassformer addition port). The
signed to gravity drain into the dryer wilh no low points
stem bleed valve. The bleed valve shall be located as
ie main recirculation Jine to prevent buildup and dead legs
note seltiing.

ingement Tank

steristics of the piping and components connecling the
jJement tanks to the dryer are to provide isolation as close
e, to minimize the amount of dried wasle building up in the
sharge chute into the dryer, and to direct additives into the

le a flange to interface to tank discharge and a spool piece
er.

em Interface

teristics of the components and piping connecting the dryer
are to direct the dried waste using grawty from the dryer
(provided with the dryer) to the inlet of the box feed silo.
's the piping and the connection point on the exterior of the

and components shall be designed to empty dried wasle
it bridging or plugging. The dned waste malerial properlies
2s, packed densilies, angle of repose will be provided by the
that are to be conducted during Oclober 2004. A sample of
-aste can be provided on request.
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3214

3215

3.2.1.6

Secondary Waste System Interface

The functional characteristics of the components and piping are to provide
containment of polentially radioactive condensate from the condensate recovery
skid at a rate of 25 gal/min and monitor the flow from the condensate recovery
discharge pump. Sketch DBVS-SK-P0O05 (Appendix A) idenlifies the minimum
instruments and components necessary in this piping.

Off-Gas Treatment Systenr iterface

The prmary funclions of the piping and components connecling the DCRS
components to the OGTS is to conlain and direct flow from the vacuum pump
exhaust to the OGTS; to direct flow from the dryer rupture disk (provided by the
Seller) in the unlikely event of a dryer chamber over-pressurization; and ventilale
the DCRS skid assembly. The dryer steam jacket is operating near 250 °F.
Even though the dryer is insulaled, the heat transfer into the dryer container will
eventually become steady state allowing the DCRS skid assembly to heal up
internally an  that heat is required to be removed from the container 1o provide
oplimum operation of the equipment and instrurnentation. Inlet aw and cooling
shall be provided to assist with cooling. The system for this is depicled on
Skeltches DBVS-SK-P004 and DBVS-SK-P005 (Appendix A).

The OGTS will be connected to the DCRS skid assembly through two separate
conneclions, one directly connecled to the DCRS skid assembly for ventilation
and the other is connected 1o the exhaust of the vacuum pump. The DCRS
container exhaust shall be HEPA filtered and sized for up to 1,000 ¢im. The
exhaust of the vacuum pump shall be sized for up to 150 dm.  The DCRS
container also requires inlet air to support cooling of the DCRS container. The
inlel air into the conlainer shall also be HEPA filtered in the unlikely event of loss
of exhaust fan(s) ftow and an over-pressurization of the container. The dryer
also requires a rupture disk to prolec! the dryers from pressurizing beyond 5 psig
at 250 °F. The suplure disk musl also be rated for fult vacuum. If the ruplure disk
fails, the discharge shall be piped down siream of lhe vacuum pump exhaust.

Compressed Air System Interface
The funclional characlenslics of the Compressed Air System in the DCRS skid

assembly is 1o provide instrumenl! qualily air 1o the back-pulse system for the
sintered metal fillers and for the pneumatic-aclualed valves.

DRYFR ANNDCONDENSATE RECOVFHY SYSTEM SKIN
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3.2.17

3.2.1.8

Compressed air v
100 psig at the C
QD-301M and QD

Filtered Water Sy

The funclional ch
provide a locatic
confinement contz
in the piping sy
A connection host
reach the various
delivery point insid
interfacing connec

Fillered water will
180 psig al the Fil
internal to the skid
and DBVS-SK-PO(
dryer and will be
washdown sysiem

Chilled Water Sys

The main function
the DCRS skid as
syslem condenses
OGITS mlel air ¢
(Appendix A) iden!
this piping.

The Chilled Wate
assembly for dislr
vacuum pump (les
the OGTS nlet aw
skid assembly are

be provided 1o the DCRS skid assembly at 20 it*/min and
pressed Air System inle! penelrations (Connection Poinis
1M).

m Interface

cteristics of the filtered waler components are mainly to
where manual conneclions can be made mside the
r with hoses to provide flushing capability at vanous points
mn as shown on Skeich DBVS-SK-P004 (Appendix A).
ith the appropriate end connectors shall be provided lo
lernal connection points from the Fillered Waler System
e DCRS skid assembly. The design of the special toot and
; shall be to minimize the different type of connectors.

provided to the DCRS skid assembly up to 100 gal/min and
:d Water System inlet penefration. The waler connections
all be tocated in accordance with Skelches DBVS-SK-P004
Appendix A} The filtered walter will be used for flushing the
umbed fo the sintered metal filler and the camera lens
1S necessary) for routine cleanmg.

n

he Chilled Water System piping and components internal to
nbly is to provide chilled water 1o the condensale recovery
acuum pump cooling, hydraulic power pack unit, and the
1g coils.  Sketches DBVS-SK-P004 and DBVS-SK-P0O0S
s the minimum instruments and components necessary n

system will be providing 300 gal/min 1o the DCRS skid
ion to condensale recovery skid condenser (210 gal/min},
1an 5 gal/min), hydraulic power pack unit (25 gal/min), and
oling coils (10 galfmin). Hydraulic losses within the DCRS
included in the nunithum pressures.
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3219 Steam Supply System

3.2110

3-2.1_11

The function of the piping and componenls is to provide steam lo the dryer  d
sintered melal filler housing inside the enclosure, provide sleam condensale
collection and sieam condensate return pumps along with steam traps or a liquid
condensate level system from both the filter and dryer. Skelch DBVS-SK-P004
(Appendix A) identifies the minimum inslruments and components necessary in
this piping. The pressure regulators and pressure reliefs for the sleam supply
sh.  be localed exiternal to the skid to eliminale the possible spread of
conlamination inside lhe container during a sleam release  Allowing the
pressure control valve to be localed externally provides an opportunity for local
temperature control of the dryer, if necessary.

The steam supply will be providing 2,000 Ib/h of saturaled steam at a minimum of
15 psig to the sleam jackel around the dryer and sintered melal filter. The steam
will be condensed in the dryer steam jackel and returned to the Boiler I'eed
Wat  System. The pump shall be designed to transfer condensate at a nominal
flow rate of 4.5 gal/min. The 1olal head loss shall be determined by the Seller,
given the interfacing transfer line characlenslics provided by fthe Buyer
(Appendix B). The pump shall be designed lo prevent cavitalion during the
transfer of the hol water from the dryer to the boiler. Gravity return may also be
possible.

Monitoring and Control System

The MCS interdace in the DCRS skid assembly provides a single set of
connection points located in a junction box where all the instrumentation and
controls are rouled from inside the dryer and can be connecied lo the MCS, by
others, which will allow remote moniloring and control of the entire DBVS. The
MCS equipment shall be provided by others.

Electrical Distribution System

The funclion of the Electrical Distribution Syslem is to provide a single local
power connection point on the oulside of the DCRS skid assembly and provide
electricat distribution to the major components inside the DCRS skid assernbly.

These major DCRS componenls include, but are not lunited lo:

1 dryer off-gas vacuum pump;

DRYER AND CONDENSATE RECOVERY SYSTEM SKID
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3.2.1.12

3.2.1.13

3.21.14

2. dryer off-gas
3. sleamconde
4. inlet healer (!

5 480-120/240
tracing, umit

Dryer and Conde
Skid Assembly C

The functional ch:
(enclosure) is o
filter, and condens
deteclion sump s¢
amount of liquid v
pump-out port the
conlained n the
defined in Section

Dryer Venting Int
Dust Return

The dryer ventine
disct  je. The ¢
Skelch DBVS-Sk
components nece

The dryer is desi
the vacuum befoi
filter has a maxir
syslem shall be
pressure different

Hydraulic Powe

The dryer hydrat
pumps (providec
hydraulic motor ¢

NRYER AND CONDENSATE RECOVI

densate pump;
e pump (lo be sized by the Seller),
Section 3.3.1.6); and

: transformer and distribution panet (1o supply lighting, heat
ers, air condilioning, instrumentation power, elc ).

te Recovery System
nement

teristics of the DCRS skid assembly confinement system
nde secondary confinement for the dryer, sintered metal
recovery skid. The DCRS enclosure also provides a leak
> leak deteclor (provided by others) can sense a minimal
e in lhe unlikely event of a teak. The sump shall have a
valved and capped (or plugged) for removal of any liquid
RS skid assembly. The confinement requirements are

1.5

1ice/Off-Gas Filter

nction is necessary to vent the dryer during drnied wasle
n paramelers of this syslem are provided in Section 3.3.
04 {Appendix A} ideniifies the munimum instruments and

ry in this piping.

i to be operated at full vacuum and will be required o vent
scharging the dried waslte producl. The proposed breather
» flow rate of 40 achin;, therefore, the piping of the venling
igned to fimit the flow through the hilter at the maximum
atmospheric to full vacuurn)

ck

wmotor power pack unit comprnses three 200-hp motors and
¢ the Buyer) and provides hydraulic Buid for the dryes
e rate of 255 gal/min (maximum} at 4,300 psig. The power
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3.2.2

3.2.3

pack will be localed externally 1o the DCRS skid assembly, but the pressure and
suction hines from the power pack skid will connect to the DCRS skid assembly,
which will have the hydraulic lines routed with piping (of appropriate size), to and
from the dryer hydraulic motor. The piping and components shall be designed to
ASME B31.3, piping code for “Normal Fluid Service.”

Physical Characteristics

The DCRS skid assembly is an integral part of the DBVS as shown in
Drawing F-145579-00-D-0002. Concrete foundations and structural steel are
currently in final design, so the outlining dimensions and approximate weights of
the DCRS skid assembly are sel. The DCRS skid assembly is also intended 1o
be transported by lruck over public roads and hifted by crane for installation. The
Buyer anlicipatles that the finished DCRS skid assembly configuration will be
taller than standard U.S. Depariment of Transportation regulations, therefore, the
system shall have a modular design, broken down to the largest possible sizes,
to facifitate quick disassembly, relocation to the final destination, and sel-up at
the Hanford Site.

The tower DCRS skid assembly shall have nominal oulside dimensions of
48 ft 4 in. fong by 11 f1 6 in. wide by a maximum of 11 {1 6 in. high over the feed
material port.  The upper module, containing the dryer filter, can be removed
separately from the filter and e lower module. The upper module shall have
nominal oulside dimensions of 20 to 24 ft long by 8 il 1o 11 {1-6 in. wide by a
maximum of 8 ft high. The gross weight of the completed skad shall not exceed
130,000 b when in operation.

The proposed DCRS skid assembly final configuration is shown on the reference
Sketch DBVS-SK-M109 (Appendix A).  The DCRS skid assembly piping
penelrations are to be localed within plus or minus 1in. of the dimension
depicted on the DCRS skid assembly drawings contained in Appendix A.

Reliability
The assembled system and individual components shall have a minimum service
ife of 2 years. Documentation to demonstrate this requirement i1s met shall be

collected and prepare by the Seller. The design life of the equipmert shall be
5 years.

DRYFR AND CONDENSATE RECOVERY SYSTEM SKID
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324 Maintainability

Maintainabiblly ¢
replacement and
identified by the S

[Sa]

Mainlenancs

acleristics thal affect the design (lubrication, parts
air, spares, modular conslruclion, lest points, elc.), shall be
r and include, bul are not fimited to, the following:

ind Repair  Cycles. Specify {frequency or availability

requirernent:
maintenance

Spares and
parls.  The
between fail
longer than |

Service and
openings/sp.
sealed bears
replace only
Include rec
(e.g.. draina
energizing s
dryer shaff

giease porls
and properly

Special Tool
avallable toc
unique 1o the
operation v
furmished by
Buyer. If si
furnished, id
which the o
assembly, d
adjustment.

information |

Decontamin,
capable of b

AONDENSATE RECOVE]

‘or maintenance of the componenis (e.g., scheduled
rery 40-operating hours).

wre Parls. Develop a list of recommended spares and spare
are parts lists shalt be based on equipment mean lime
s and long lead procurement items (long lead defined as
weeks from order placement to delivery).

sess. Specity requirements for ease of service (e.g., access
1g. self-lest capability, inspecltion windows, test fixtures,
s). Include requiremenls for service (e.g., remove and
ench repair, special tools, remote handting/maintenance).
aments for breakdown and slorage of the sysiem
of piping, pressure relief belore disconnect of filtings, de-
>my). For routinely maintamable ilems, such as bearings or
ils that require rouline greasing, these items shall have
tended to the exterior of the DCRS skid assembly conlainer
eled to reduce personnel entry requirements.

The system shall [acifitate maintenance with commercially
~vherever possible. The Seller shalt furnish all special tools
cller's equipment that are necessary fos installation, startup,
lenance, and adjustment of the equipment and accessones
e Seller. The special lools become the properly of the
lied, the Seller shall also provide a list of all special tools
ifying the function of each lool and the specific item(s) for
s used. The Seller shall indicate if the tool is required for
ssembly, mstallation, slartup, operation, mainlenance, of
e Seller shall provide detatled drawings and procurement
he special lools.

n_ Al components in contact with processing fluids must be
g uthmately decommissioned, dismantled, and disposed of
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as radioactive wasle. Componenls shall be inslalled 1o faciitale routine
removal and cleaning as recommended by the component manufaclurer.
Altention shall be paid lo eliminaling crevices and obtamning smooth
weldments through the enlire process flow stream.

6. amntenance Considerations. The design of the assembled system shall
follow a minimum maintenance philosophy (i.e_, seleclion of componenls
should take into consideration potenlial maintenance in addition lo other
considerations). Components shall be designed to allow handling and
maintenance by personnel outfilted in proleclive clothing, self-contained -
breathing apparalus, and gloves. Components shall also be designed so
they can be removed and replaced in a modular manner.

7. Lock and Taq. Both mechanical and electrical systems shall be designed
lo be locked oul and lagged oul during mainienance actions. Where
applicable, the Seller shall identify on fabricalion drawings those
components which have a buill in feature that supports the application of a
lock and tag.

8 Star © 77 To the extent practical, common components shall be
used lo mintmize spare parls, lools, and procedures. Fastener sizes, dnve
size, and type shall also be slandardized to effect maintenance with a
mimmum number of lools.

3.25 Environment

The assembled system shall be designed to operate and be stored in the climalic
and environmenliat conditions listed in Table 3-2.

The radioactive fluid to be pumped is DBVS waste diluted with wales. Properties
of the wasle stream are shown in Table 3-3 and Table 3-4.

The DCRS equipmenl shall be capable ol processing supemale liquid sall
sotution with hittle 1o no solids. The chemical composition of the wasle is shown
in Table 3-4. The hquid salt solution is a nominal 5 molar sodiurn concentration.

The properties of the condensale is expected to be those of filiered water with no
parhiculate larger than 0.6 micron
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Table 3 ssembled System Environmental Conditions

Ambient air tempei -25 1o 115 °F with a maximum 24-h differential of 52 °F
range®™ .
Relative humidity r. ' Near 0 to 100%
Sand and dusl 1.10 x 10 Ibm/it with a size of 150 pm or less
concentrations™
Solar radiation®™ 900 langleys, distributed over a 12-h period
Equipment nad 4,730 Watts
Heating and coolir 5 Derive from ASHRAE Fundamentals Handbook™ for
wind faclors other ¢ wose | the Hanford Site
noted above
PIHNF-SD GN-ER- Jatural Phenomena Hazards, Hanford Site, Washington,
Revision 1B, Westi se Hanford Company, Richland, Washington.
2001 ASHRAE K »ok — Fundamentals, American Society of Heating,
Refrgerating, and / aditioning Engineers, Atlanta, Georgia.

Table 3-3: e Stream Properlies at the Dryer and

Conden Recovery System Skid Assembly

Prope , : I
Supernate Liquid ty: 1210 1.3 g/mL
Viscosily: ~ ] 10 cP Maximum at 77 °F (<o 3@,
Range of fluid pH - 18013
Temperature (z;':l 2d): 5510 88 °F ]
?;;xﬁglaIUfe (as: 1): 40 to 150 "F&i i ]
NAVER AND CONDENSATE RECOVER EM SKID Page 42 of 146
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Table 3-4: Chemical Composition of the Waste
ar? 9.32€-03
va'’ 2.43€-04
cr' 1.50€-03
Cr (TOTAL) 2 96E-03
F! 1.13€-03
Fe'? 9.57E-04
K’ 8.73FE-04
Mn'* 2 8505
Ni'? 2.13E-05
- NO, 131602
NO," 9.29E-01
Pb*? 2.78E-05
rPO,” 1.16E-02
. si 1.13E-03
S0,7 7.79E-03
. e? 6.53E-06
T TG as wus i 3.58E-02
Total Organic Carbon (TOC) 5.26E-03
U (Total) 2.34E-05
3.26 Transporiability and Storage

The Buyer anticipates that the finished DCRS skid assembly configuration will be
taller than stondard U.S. Department of Transporlation regulations, therefore, the
system shall have a modular design, broken down to the largest possible size, to
facitate quick disassembly, relocation to the final destination, and set-up at the
Hanford Sile.

The assembled system shall be capable of being moved by crane or truck

without modifications.

Lilt pomnts, gross weight, and approximate module center of gravity shail be
provided for the Hkfting and handling of equipment and components in

accordance with Section 3.3.8.6.

ORYER AND CONDENSATE RECOVERY SYSTEM SKID
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3.2.7

3. The assemt
so il can w
rearward act
associaled v

4. The assemt
using local r
descnbed in
number of |
oversized lo:

5 Appurenanc
requiremenls
and package
packaged ar

6. The Seller s
and operatet
and will be ¢
Site as identi

Safety

The DCRS skid a:
equipment, and th
complty with the

appropriate piping
Section 3.324. |
and pressure con
DBVS-SK-P004 ar

For indusirial safe
other safely equipt
accordance with £
shall be insulated
safety, the DCRS
and confinement.

the Buyer at the
assembly is discus

DRY¥ER AND CONDENSATE RECOVEF

| system packaging shall support the conlained equipment
stand a 0.75-gravity (forward), hard-braking stop, and a
sration of 0.25 gravity, as well as, shock and vibralion loads
fransportation.

I system and any accessories shall be sized for transport
Jways and freeways. Due to the physical size « this unil,
clion 3.2.2, this equipment may be delivered in a minimum
Is. Additional permitling maybe required for fransporting

that exceed lransportation height, width, or length
hould be removed following the Faclory Acceptance Test
nd shipped separately within a suitable protective device or
hipped within the skid enclosure.

! be advised that the DCRS skid assembly shall be slored
utside for an extended period of time, five years maximum,
osed lo the environmental conditions found al the Hanford
1in Table 3-2.

mbly shall be designed to mainlain the safety of operalors,
jenerat public. The piping, equipment, and mounting shait
les and standards called oul in Section 3.3.2.2 for the
de. Structural and seismic requirements are called oul in
wi inlerlocks, failure positions for equipment and valves,
and relief valve sellings are indicaled on P&ID Skelches
IBVS-SK-P0O05S (Appendix A).

the Seller shall provide all necessary guards, lockouls, and
1 for safe operalion and design the DCRS skid assembly in
CFR 1910, Al high temperature surfaces (above 120 °F})

d assembly container shalt be raled for spray knock down
2 associated leak detection will be provided and instalied by
al destination. Specific leak 1ale critena for DCRS skid
3in Sections 33.158and 3.3.159
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3.3

3.31

3311

331.1.1

DESIGN AND CONSTRUCTION

The following section provides the design and construction details for the DCRS
skid assembly.

Components/Materials/Processes

Given the complexity of this specificalion, this seclion is broken up into general
guidelines and discipline specific parts or components, materials, and processes
for the skid’'s mechanical piping. mechanical heating, ventilation, and air
conditioning; enclosure; elecincal; and structural requiremenits.

Design and Construction Generat
Requirements

This seclions provide general requirements for componenis, materials, and
design drawings. Speafic requirements for componenls, malerals, and
processes are provided in the following sections.

Components

It 1s the Seller's responsibility to develop a complete data sheet for the
components idenlified in the Seller's design drawings. Completed dala sheets,
‘as well as vendor information (catalog cut sheels, vendor drawings, etc.) for
componenls shall be developed by the Seller. The Seller shall provide data
sheels and calalog cul sheels for all major components. The dala sheel formal
shall be in conformance with the Buyer-supplied forms conlained in Appendix C
{eleclronic forrns can be provided by the Buyer).

Component substilutions may be proposed by the Seller in the fabrication
drawings for approval by the Buyer. Subslitutions will be considered if a
componenl is no longer available, or the proposed substitution improves the
design, reduces cost, or improves the production schedule.

Only new paits and componenls shall be used for the assembly. Used, surplus,
or recondilioned parts and components are prohibited.

All components shall be inslalled in accordance with manufacturer’s instructions.
It conflicts arise with the specified components or component interfaces (line
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33.1.1.2

33113

sizes, litlings, eles
shall be brought 1c

Materials

Only new maleri
reconditioned mali
the assembly. Al

No aluminum (e»
“yellow™ melals are
malerials shall be

Lead (Pb) shall n¢
wilth a permanent
of the assembled ¢

Drawings

The Selier shall
malenals will be ¢
drawing package :
arrangemenl draw
schedule, and fine
list, as applicable,
number, malerial
descriptions. C
subassemblies,
manufactwer’'s cu
sizes, descriptions
provide weight an
for major subasse
or large equipmen

The assembled sy
components spec
between the proj
attention of the B
shall be dentifie
{(Appendix E) for r

DRYER AND CONDENSATE RECOVE

al requirements, elc.) during design and fabrication, they
» atiention of the Buyer for resolution.

shall be used for the assembly. Used, surplus, or
Is are prohibited. No suspect components shall be used for
g of suspect components is provided in Appendi> .

il where specifically called out in this specification) or
be used. No beryllium shall be presenl. Exposed polymer
sfructed of anti-slatic materials.

2 used unless the lead is fully encapsulated and identified
Polychionnated biphenyls  3ll not be used in = design
em.

relop drawings that detail how the specified parls and
‘mbled lo meel the requirements of this specification. The
1 include delailed fabrication drawings, assembly drawings,
5, general eleclrical drawings, eleclrical wiring and conduil
~built drawings. Drawings shail have a parls and matesials
t clearly identifies quantity, manufaclurer, the pad or model
e and grade, electncal characleristics, size, and general
ings shall include dimensional layouls, dimensioned
ensioned component details (I not included on
ieets), flow and electrical diagrams, malerial and faslener
eld symbols, and noles. The asrangement drawings shall
:nter of gravily locations for the overall assembly as well as
ies (e.g., skid-mounited equipment within a larger assembly
sved and mounted as a unit).

 shall be designed to comply with the P&ID and include all
} on the P&ID provided in Appendix A. If conllicls anse
=d design and the P&ID, they shall be brought to the
" for resolution  Any changes from the approved diawings
o the Buyer using the Request for Informabon form
'w of the change. The change shall then be controlled by

YSTEMSKID Page 46 of 146

G2-449




RPP-24544 REV la

oo an 2%

TECHNICAL SPECIFICATION

PROJECT: Final DBVS Design 145579-D-SP-006 REV.2

PROJECT NO.- 145579 DRYER AND CONDENSATE RECOVERY
SYSTEM SKID

CLIENT: AMEC E&E - Richland, Washington

the Seller lo 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 ANSIY14.1. Parts and maternials list shall include
quantity, manufacturer, the parl or model number, matenal type and grade,
electrical characteristics, size, and general descriptions. All component p s
shall refer to appflicable material specifications, such as the military, ASME,
ASTM, federal, or other specifications. As-buill drawings sh  be verified in
accordance with QA Program Controls before submitial, and shall be in
accordance with Buyer-supplied drawing procedures.

Drawings shall be prepared using AuloCAD® compalible drafting software. A
copy of all as-built drawing files {one of which shall be an electronic AutoCAD®
release 2000 or higher compaltible file for 1it) shall be included in the final
drawing package. Drawings shall use the ROMANS AuloCAD® text font and the
minimum text height shait be 1/8 in.

3.3.1.2 Mechanical Design Process
The mechanical design process consists of drawings and calculations necessary
to detail the piping and mechanical design and inlerfaces in accordance with this
specification.
33121 Mechanical Drawings
The Seller shall develop detailed mechanical equipment, piping arrangement,
and fabrication drawings showing all mechanical equipment, components, inner-
connected piping, and interfaces_ Install equipment, piping, duct, and devices in
accordance with manufaclurer’'s wniten nstructions and applicable requirements
of ASME B31.3.
33122  Mechanical Calculations
1. Piping. 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:
3. Pipe wall thickness calculations for pressure (ASME B31.3,
Paragraph 304 _1).
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b.  Shiess culations for sustained loads because of pressure, dead
load, d any other sustained loads (ASME B31.3,
Paragr:  302.3.5).
c. Stlress sulations fos displacement stresses, such as thermal loads.
-Use Ec  tion (16) in ASME B31.3 (Paragraph 319.4) for flexibility
analysk 1 simple syslems.
d. Stiess: ulations for occasional load such as pressure, dead weight,
other stained  loads, and earthquake loads (ASME B31.3,
Paragr:  302.3.6).

e.  Hanger
loads (i
Manual
referen
coeffici
syslem

As  apphcab
corroston allc

a. A carb
pressur
design

b. A cab
pressur
design

C. A stain
pressun
design

d. A stain
pressui

design

2. Additional C.

ress calculations for dead weight, thermal, and setsmic
vME B31.3, Section 321; ASCE 7-98; UBC (1997), and AISC
Steel Construction—Allowable Stress Design for source
in addition use an Importance faclor - }, = 1.5 and Seismic
- C, = 0.34) Note: wind load is not required for is piping
cause it is enclosed in a freight conlainer.

the Seller shalt take inlo consideralion the following
nces for all piping system calculations.

steel corrosion allowance is specified at 0.18 in. for all
woundary materials in contact with the liquid waste lor the
vice lhife.

steel corrosion allowance is specified at 0.06 . for ali
oundary matersials not having contact with the waslte for the
vice life.

s-steel corrosion allowance is specified al 0.18 in for all
oundary malerials in contact with the waste solution for the
vice life.

s-steel corrosion allowance is specified at 0.06 in. for all
oundary materials not having contact with the wasle for the

vice Iife.

lations. Additional calculations that shall be perlormed,

apphcable fo

DRYER AND CONDENSATE RECOVF |

e assemnbled system. include. head loss (for pump sizing),
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33123

33124

valve acluator sizing, piping and equipment heal trace (for freeze

protection), thermal expansion analysis for sizing of piping expansion joints

and connections to the dryer, and heating and cooling loads for

temperalure conlrolled areas (calculaled as prescribed in the ASHRAE
nda ntals Handbook).

Piping — Design

Piping systems shall be fabricated, inspecled, and tested in accordance with
ASME B31.3, Calegory D, piping code for nonwasle conlacling piping and
“Normal Fluid Service™ for all wasle contacting piping. The minimum de n
pressure for the DCRS skid assembly piping and components, including
instrumentation, is 125 psig. The design temperalure is 150 °F. If piping, piping
components, and instrumentation do nol meel or exceed design pressure and
temperature, the Buyer shall be notified in wriling. Hf there is a conllict between
this portion of this specification and ASME B31.3, then ASME B31.3 shall be
deemed 1o be correcl. Anytime lhe requirements in this specilication are more
slringenl, or are in addition lo code requirements, the requirements in this
specification shall be followed. Piping syslems include all piping components
and supports.

P’iping — Line Routing

The Seller shall develop drawings showing pipe rouling consistent with the

requirements of this specification.  Additional considerations for the pipe rouling

are hsted as foltows: :

1 Etbows and pipe bends not manufaclured in accordance with histed
slandards in ASME B31.3 (Table 326.1) may be provided in accordance
with ASh  B31.3 (Paragraphs 304.2 and 332).

2. The maternial shalt be suitable for the bending process.

3. The finish shall be free of cracks and subslantially free from buckling.

4. The wall thickness afler bending shall nol be less than minimum wall
thickness considering corrosion-erosion and mill under-run lolerance.
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33125

33.1.26

5. The minimw
less than
(Paragraph :

6. Bend flalten
al any cros
diameter for
requirement:

7. The propo:
ASME B31.:

Piping — Venls ani

High-point veni(s)
testing or operatic
the syslem befor
freeslanding liqui
preferred. The Se
draining. Drainin
piping during decc

Piping - Pipe and

Piping and equipn
frame using strut.
required piping ar
frames members
Seller (see Seclios

Pipe supporis sh
operalion and shig
of the piping and §
mtroduced into the

The Seller shall le
avoid lorced piping

all thickness of the bend intrados and exitrados shall not be
al calculaled by equations listed in ASME B313
2).

(the difference between maximum and minimum diamelers
section) shall not exceed 8 percent of nominal outiside
rrnal pressure. Melal shall not be removed lo achieve these

assembly layouts shall meet the requirements of

ans

all be installed as required for venling air in preparation for
Low-point drain(s) shall be inslalled as required for draining
iaintenance or lay-up.  Eliminale low spols o minimize
in the piping. Gravily draining of the piping syslem is
shall provide basis for draining method if other than gravity
ethod must be designed lo suppor! complete drainage ol
ASSIONING.

sipment Supports

! shall be supporied by pipe supporis attached to a supporl
e Seller shall develop detailed [abrication drawings ol the
}quipment supports, including welding details. Location of
1 supports shall be based on analyses performed by the
3.11 lor required analyses).

be capable of supporting the piping in all conditions of
nt. The supports shall allow free expansion and contraclion
enl excessive slress resulting from transierred weight being
nng and connecled equipment.

plumb piping using shims, elc., to suppor! the pipe and lo
flections al support poinls.
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3.3.13 Mechanical Components

3.3.14

33141

33142

3.3.143

OOVED AR COORINE o vel P s FRY QYQTEM Shosy

Data sheels for the components shown on the arrangement drawings and P&IDs
are provided in the Bidder's Drawing and Data Commitments sheel (Appendix F).
Some dala sheels also include the recommended vendor.  Component
substilutions may be proposed by the Seller in the fabncalion drawings for
approval by the Buyer. Only new parts and malerials shall be used lor the
assembly. Used, surplus, or reconditioned paris and materials are prohibited.

Piping Materials

Piping components shall be listed components in accordance with ASME B31.3
(Table 326.1). All wasle conlaining lines shait be buttwelded.

Screwed Pipe Filtings

Close or butt nipples are not permilted. For all male-tapered pipe threads, use
Loclitle® PST or equivalent. Care shall be laken 10 prevent introduction of e
coaling inlo the wetted portion of the piping system. Screwed fithngs are
ac  dable for instrumentation taps, drains, and vents; bui shall nol be used for
piping or piping components in the primary wasle transfer lines or condensate
lines. Screwed pipe fittings shall be in accordance with ASME E 511

Flanged Pipe Fittings

Flanges for pipe greater than 1/2 in_ shalt be standard 150-Ib raised-face flanges
in accordance with ASME B16 5 and shall be made from the same lype of steel
as the pipe in which il will be welded. Flanges shall be welded in the "two-hole”
configuration. Flanges shall be in compliance with the ASME B16.5 rating tables
for the piping design pressure and lemperalure. Flange assembly and bolting
shall be performed in accordance with ASME PCC-1.

Flange Fasleners

No fasteners shall be capable of vibrating loose during transportation and during
operation. All such joints should have some means lo ensure they remain ntact.
Double nulting is not an acceptable means of providing this. Loclile® thread
locker, wire lies, or disrupting thieads are acceplable methods for secuiing nuls.
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33144

Pipe flange bolting
meeling the require

‘Stainless-steel boll
Stainless-steel  n
ASTM A 194/A 194
steel bolts shall be
requirements. Car
shall be grade mar

The Seller shall se
specification, using

1. Anligalling ct
stainless-stee

2. Stainless-stec
parts are stan

3 Carbon-steel
not stamless :

4. The Seller
components
following insp

a. Head m.

b. Threads
uniform

C. Head m.

d. Head rr
Suspect

Socket Welded Fitti

Socket welded fitlin
shall not be used {c

NDVED XN COAMNDERCATE RECOVER

omponents shall be fisted in ASME B31.3 (Table 326.1)
xnts of ASME B18.2.1 and ASME B18.2.2.

ind cap screws shall be ASTM A 193/A 193M, Grade B8.

shall be heavy hex nuls n accordance with
Grade 8. Washers sh: be ASTM F436, Type 3. Carbon-
STM A 307, or better, depending on strength and torque
1-steel nuts shall be ASTM A 563a. Bolls and cap screws
I

t fasteners, when they are not specifically calted out in this
2 following guidelines:

sound (e g., Loctite® 8009 or 8013) shall be applied where
olls are used;

olts, nuts, and washers shall be used when the maling
5s steel;

ts, nuts, and washers shall be used where mating  arls are
2l; and

or counterfeit fasteners and
v be identified by the

il ensure that suspect
- nol used. Suspecl
ion methods:

teners

ings are marred, missing, or appear to have been allered;

ow evidence of dressing or wear (threads should be of
or angd hinish);

ings are inconsisient within a heat lot; and

ings malching one of those identified on the Controf of
winterfeit Items (Appendix D).

shall be in accordance with ASME B16.11.  Sockel welds

asle contacting pipe lines.
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3.3.145

33.146

33147

33.148

3.3.149

NRYER? Bivis e

Buttwelded Fittings

Buttwelded fittings shall be in accordance with ASME B16.9, excepl for
45° laterals shall be cerlified in accordance with ASME B31.3 piping code for
“Normal Fluid Service.”

Stainless-Steel Tubing

All stainless-steel tubing shall be seamless and shall meet the chemical and
physical charactenstics given in ASTM A 269. Tubing shall be a listed
component as stated in ASME B31.3.

Stainless-Steel Tubing Fittings

Fittings for instrument air tubing may be Swagelok® compression fitlings or
approved equivalent, stainless steel, 300 sernies, per ASTMA 276 or
ASTM A 182/A 182M. Copies of Certificales of Conformance (CoC) shall be
provided.

Steel Forgings and Wrought Piping Filtings

Al forgings, including flanges and wiought piping fillings, shall be lisled
components as ‘stated m ASME B31.3 (Table 326.1), and shall meet the
requirements of ASTM A 182/A 182M. All ©  unless-sleel forgings and wrought
piping hittings used in the fabrication shall be 300-series slainless steel and shall
meet the requirements of ASTM A 403/A 403M, Grade WP-S. Carbon-steel pipe
flanges and flanged fitings, and socket weld or screwed fitings shall be
ASTM A 105/A 105M.  Matenal for carbon-steel buttweld fittings shall be
ASTM A 234/A 234M, Grade A WPB.

Piping Gaskels/Seals

Pipe flange conneclions shall use PSI Inc., LineBacker® sealing gaskels with
stainless sleel as the relainer malenal and Viton® as lhe sealing element
LineBacker® Type F sealing gaskets shall be used for raised-face flanges and
LineBackei® Type E sealing gaskets shall be used for flal-face flanges.

1 Atll elastomeric seals shall have radiation resistance for the radiation dose
levels shown in this specification. Vilon® is acceplable for the radiation
levels specificd
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3.3.1.4.10

331411

3.3.1.4.12

2. No Certified
seals, copies

Slainless-Sleel Pij

Slainless-sleel pij
Stainless-steel pip
ASTM A 182/A 1E
shall be ASTMA £

Carbon-Steel Pipir

Carbon-steel pip¢
ASTM A 106, Gra¢
shall be ASTM A
flanged, sockel we
steel buttwelded fi

Expansion Joints

The dryer is exp:
lemperatwe 1o

approximately 0.0
temperature of 40
dryer drive end.

1isolabion from conu
expansion jonts (:
on applicable cod
system 1s al nomm
joinls shalt also be
staled in Table 3-
applicable piping
accordance 1o th
apphcable.  Expa
radioactive materi:

DRYER AND CONDENSATE RECOVEF

sterial Tesl Reports (CMTR) are required for gaskels or
CoCs shall be provided.

| Matenals

shall be ASTM A 312/A 312M, Schedule 40, Type 3041
anges and flanged, sockel weld, or screwed fittings shall be
. Grade F, Type 304L. Siainless-steel bultwelded fittings
A 403M, WP-S, Type 304L.

Aaterials

aving a diameter of 1-12in. and smaller shall be
3. Carbon-steel pipe having a diameter of 2 in. and greater
A 53M, Type S, Grade B. Carbon-steel pipe flanges and
or screwed fittings shall be ASTM A 105/A 105M. Carbon
Js shall be ASTM A 234/A 234M, Grade A WPB.

:d to expand in length approximalely 0.4 in. from room
ndard operating lemperature of 250°F and shrink
. from room temperature to the minimum freeze protection
These measuremenls are approximate in reference o the
e dryer is mounted on load cells and requires structural
ted piping to provide accurale weight measurements. The
v referred 1o as flex lines or flexible connections depending
shalt be designed 1o be in the relaxed position when the
perating condition described in Table 3-1. The expansion
signed to the design conditions of the skid subsystem also
Expansion joinls shall be designed in accordance to the
je of the subsystem in lhe DCRS skid assembly or in
xpansion Joint Manufaclurers Association if no code is
n joints shall also be designed to minimize hold-up of
atween the dryer and the enclosure conneclion poinls.
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Table . : Insulating Material Specifications (2 sheets)
ot Pioperty . Lo valve Units | . TestMethod .
Hydrostatic pressur No failure @ 184.9 cm - A1CC Test
resislance head preccime Method 127'9
DASTM D 1622, Stand ~ Test Method for Apparent Density of Rigid Cellulor Plassics, American Society
for Testing and Materia  /est Conshohocken, Pesnsylvania.
MASTM E 96, Standars st Merhods for Water Vapor Transmission of Materials, American Society for
Testing and Materials, 1 Conshohocken, Pennsylvania.
YIASTM C 518, Standa est Method for Steady-State Thermal Transmission Properties by Means of the
Heat Flow Mcter Appar  , American Socicty for Testing and Matcrials, West Conshohocken,
Pennsylvania.
WASTM D 1621, Stanc Test Method for Compressive Properties of Rigid Cellular Plastics, American
Socicty for Testingand  terials, West Conshohocken, Pennsylvania.
QASTM E 84, Srandar st Method for Surface Burning Charocienstics of Building Materials, American
Socsety for Testing and  terials, West Conshohocken, Pennsylvania
OASTME 285, Standa  est Method for Oxyacetylene Ablation Testing of Thersnol Insulasion Matenals,
American Society for T ag and Matenals, West Conshohocken, Peansylvama
DAATCC Test Methoc 1-1998, Water Resisionce: Hydrostatic Pressure Test, Amencan Association of
Texiile Chemists and € ists, Research Triangle Park, North Carolina
33.1.52 Endlosure Inlet ar  Hutlet Pipe Conneclions
Pipe penetralions all be installed in the walls of the container. Proximity of
penelration pomnts e shown in Appendix A and described in Section 3.1.2 and
Tat 3-1.  Dei: of the HIHTL connection assemblies are provided on
Skelches DBVS.¢  M103 and DBVS SK-M109 (Appendix A).
33.153 Enclosure Draina
The DCRS skid ¢ >mbly container shall be designed to completely drain liquids
from the walls to floor and o drain any freestanding liquids in the container 10
a floor sump. Tt Seller is responsible for installing a floor drain and pipe near
one comer of the  1lainer as shown in Skelch DBVS-SK-M109 (Appendix A}.
33154  Enclosure Persoit 1 Door

A personnel doo
away from the d
door shall be loc
The door shall he

1all be nslalled on the opposite-end-corner of the container
le door. Proximity - the door is shown in Appendix A The
le, melal leak-light, manne-type door with an insulaling core.
an elastomeric gaskel sealing the door to the container.
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33155

3.3.1.56

End loading doors shall be lockable, with cam-action; latch handles securing the
top and the botiom of the door. Doors shall have a conlinuous walerproof door
gaskel. The seal shall prevent light from being visible from within the sealed
module.

Enclosure Inner Walls and Ceiling

The interior walls, doors, and ceiling of the ISO container shall be lined 300-
series slainless-steel sheeting. The liner seams shall be designed to prevent
leakage inlo the walls and facililale decontaminalion by waler spray. Seams
shall be {abricaled 1o minimize contamination entrapment. The enclosure will
have a spray shield wall erected between the hydraulic motor on the dryer and
the dryer drum.

Enclosure Lid

The DCRS enclosure will include a removable iop (lid) which witl be used lo
cover lhe filter and vapor piping leading to the condenser. The lid shall be
waterlighl closure and have welded lifting rings or eyes. Lilling rings or eyes
shall have a safely faclor in accordance wilh Section 3.3.1.12 and shall be clearly

rked "To remove lid only, DO NOT L.. . entire module with this attachment” or
like worc ) uniess designed olherwise. The lid shall either have a secured
(t.e., glued) gasket or a conlinuous sealing surface such that when the Iid is
seated on the main module, a continuous sealing surface between the lid or
module conlact surfaces is provided. The lid shall also be designed such that it
1s structurally able lo support ils own weighl during fifting and when placed on the
ground and nol attached to the main module. Lid security closure devices shall
be mcorporated whereby the hid is focked io the module 1o prevent unauthorized
enlry mlo the moduie. The lid security closure must use a minimum ol two
security devices on opposite sides of the lid. Security devices do not replace
devices olherwise needed to secure the hd 1o the module body. Lid closure
devices shall be provided to securely close the module and attach the lid for
movemenl incidental to transportation.

There shall be no allachments or penelrations; eleclrical, piping, or siruclural,
located on the kid such that it will require removal of major components (other
than module attachment devices) before hiftin il from the module. The heating,
venliation, and aw conditioning unit should be attached o the lid such thal it will
be removed with the lid. Elecincal and piping connections thal need to be
removed before removing the ld shall be marked and altached using quick

DRYL1<CAND CUNDENDATE RECOVERY SYSTEM SKID Page 57 of 146

G2-460




Litedmology

TECHNICAL SPECIFIC,

PROJECT:

PROJECT NO.:

CLIENT: AMEC
disconnecls
nolices shot
piping conne
Localor pins,
when the hd
DBVS-SK-M

3.3.157 Enclosure Fl

3.3.158

3.3.1.59

3.3.1.6

The DCRS
equipment |
including loz
conlainer as¢
standard 15(
matenal. Th
pan, extend
enabling the
and waler lig

Enclosure Ai

An air-leak 1
meel the leal

Enclosure W

Removable,
each door.
threshold sh
tightness; the
be harmed di

Enclosure H
Conditioning

The ouldoor
shown mn Tat
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ter tight elecliical conneclions where possible.  Warning

osled near the lilling poinls identifying the electrical and
1al need lo be verified before lifting the lid from the module.
should be attached on the module so they are not damaged
ed from the module and placed on lhe ground. See Skelch
d removal delails.

‘e shall be ouffited with a floor designed to carry the

specified in this specification (see Section 3.3.1.12.2),
wse of Nting, movement, and placement of the DCRS
y crane. In no case shall the floor load raling be less than a
1 freight container. Wood is not o be used as a floor
enclosure floor shall be outfitted with a stainless steel floor
2 walls of the DCRS conlainer assembly, and {o a height
5ld 8 in_ of water. The floor pan seams shall be seal welded
nally, the floor and fioor pan may be one in the same

e Reguirecments

be performed by the {abricator per 1SO 1496-2 and shalt
girement of 1ISO 1496-2 (Seclions 8.13 and 8.14).

Door Thiesholds

aterligh! thresholds shall be installed across the bottom of
eshold shall be 8 in. high, nol to exceed 8-1/4n. The
saklight. A leak test shall be performed to venly leak
vel shalt be 8 in_ from the floor level. Componentis thal may

test may be removed or otherwise isolated during this test

Jentilalion, and Air

onditions {or the heating and cooling load calculations are
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3.3.16.1

33162

33.163

The mimimum indoor design temperature in all areas of the DCRS enclosure is
40 °F 1o prevent freezing. The maximum design temperature for equipment
protection is 125 °F.

Ductwork design pressure shall be negative 12-in. w.g. Leak test pressuse shall
be negative 15-in. w.g., and the structur.  capability lest shall e negative
30-in. w.g.

Conlainer Venlilation

The DCRS conlainer shall be ventilated to mainlain a slighl negative pressure
within the dryer enclosure. Approximately 650 it¥/min of outside air will be drawn
inlo the freight container through a HEPA-filtered inlet assembly. Exhausl
provisions will be required for the enclosure, through a HEPA filter 1o the OGTS

Freeze Protection

Interior eleclrical resistance-lype unil healers shall be inslalled inside the
container for freeze protection of piping and components and for personnel
access. The unit healers shall be sized based on an oulside design lemperaluse
of minus 25°F coincident with 40 °F inside design temperature with no
equipment loads.

Unit heaters shall be 240V ac or 120V ac, single phase and shall include
thermoslats and accessornes required by the manufaclurer.

Cooling

Cooli  shall be provided nside the container for instrumentation operation
dunng hot weather. Cooling for the DCRS enclosure shall use a cooling coil in
the mlel ar system, as shown in Sketches DBVS-SK-P004 and DBVS-SK-P00S
{Appendix A), supplied with chilled water from the chilled waler supply to the
DCRS condenser. The temperature shall be maintained at or below 100 °F with
equipment heat load and maximum expected outdoor temperature and solar
msolation values given in Tabte 3-2. (See Appendix C for cooling coif dala
sheets). Coolng for the remaining compariments of the container shall be
provided with "ductiess” split system air conditioners.
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33.164

Equipment shall
ouldoor) exceed:
requirementls.

Condensate fron
trapped and rout
provided by the .
clear tubing may
may be relocate
DCRS skid asser

Inlake High-Effict:

1. Intake Low
frame with
drainable,
L ouvers sh
include inse

2. HEPA Filtei

selected so thal no environmental condilion idoos or
we manufaclurer's wnilen maximum or minimum ambient

ie cooling coil and indoor air condilioning unils shall be
hrough a P-trap lo be collected in a standard 5-gat carboy,
er, Jocaled in the interior of the freight conlainer. Flexible
used for makeup between P-lrap and carboy. The carboy
utside of the enclosure during the field inslallation of the

y Particulate Air Filter Assembly

Intake louvers shall be 5-in.-deep extruded aluminum
)81-in-nominal wall lhickness. Blades shall be double-
t-proof construcled of 0.081-in.-thick extruded aluminum.
have a minimum free area of 44 percenl. Louvers shall
creen. Ruskin® Model EMES20DD Stationary Louver.

wsings. The milake train assembly will require one HEPA

fitter housin

Type 1, fille
shall be fab
stainless’ st
fabricated i
be installed
a. Housiy
slainlc
alumir
b. The fi
direcli
C. The fi
sysler
{Secti
d. All "ps
contin

The filter housing shall be a Flanders BF Series™, 1 x 1,
scess shall be as shown on the arrangemenl drawings, and
led from 11 and 14 gauge, ASTM A 240/A 240M, 300-series
with a 2-B mill finish. All welded components shall be

300-series stainless sleel, Grade L. The filter he  ing shall
:n. 2 side removal of the filter.
iardware material shalt meel the requirements for  '0-series

sleel, excluding the access door knobs which shall be cast

housings shall not exceed a nominal depth of 25 in. in the
f airflow.

housings shall be adequately reinforced to wilhstand the
tructural capability pressure as defined in AGME N5S09
16.6.1).

ure-relaining” weld joints and seams shall be 100 percent
sly welded. Welding shall meet the requirements of
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ASME N509 (Section 7.3). Weld joints and seams shall be wire
brushed or buffed before final nondestruclive examination (NDE) and
inspection as required lo remove heal discoloration, oxidation, all
burrs, slag, excessive splatter, sool, dirl, shamp edges, or sesidue from
welding.

The housings shall each accommodate one Flanders GG-F (24-in. by
24-in. by 11-1/2-in.) Fluid Seal™, Type B (Nuclear Grade) HEPA
elemenl. Filler-lo-housing seal shall be affected by means of a “knife-
edge” Irame in the housing that ends with a continuous perimeter
channel on the face of a filter element that has been filled with a
viscous, nondrying fluid. The filter elements shall nol require any
special attachments or devices 1o funcltion correclly within the
housings.

The housings shall be equipped with two static-pressure ports. The
ports shall be jocated upstream and downsiream of the filler elemenls
on the lop of the housing. The port fittings shall be 1/4-in,,
Schedule 40, seamless, slainless-siecel pipe meeling the requirements
of ASTMA 312/A 312M, 300-series slainless steel. Al welded
components shall be [abricated from 300-series slainless steel,
Grade L.

The housings shall be equipped with a floor drain cenlered al the
boltom of the housing. The drain shall be 1-in. Schedule 40,
seamless, pipe meeling the requirements of ASTM A 312/A 312M,
300-series stainless sleel. All welded componenis shall be fabricated
from 300-series slainless sleel, Grade L.

A loggle or over-center ("Davis-Lok™) type liller elemenl clamping
assembly or locking tray shall be used 1o secure the filter elements in
the housing The clamping assembly shall apply a sealng force thal
1s even and uniform across the top and bottom of the filler element.
The clamping assembly or locking Iray shall be replaceable.

The housings shall be equipped with an access port for the fiter
element.
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i The fi elemenl clamping assembly or locking lray shall be
access  from the access porl and shalf be operable through any
contair  :nl change-oul bags.

k. The hc ngs shall be equipped with filter removal rods 1o draw the
filters t  1e change-oul position. The removal rods shall be operated
from in e the change-out bag, and lhe fillers shall be removed by
puling  ainst the bottom of the filter frame. There shall be no
penetri 1 through the housing for operalion of the removal rod. All
change i operalions shall be within the bag so there is a barrier
betwee e worker and lhe filler al all imes.

L The ac s port shall be equipped wilh a containment change-oul bag
adaple  The adapter shall be welded to the housing. The welded
joints @  seams used lo fabricate and secure the change-out adapter
tothet  sing shall be considered “pressure-relaining” joinls and shali
be 100 rcent continuously welded. The adapter shall be hemmed
or rolle  n its outer edge and include two conlinuous nibs. The ribs
are req  »d lo hold the containmenl. bag elaslic cord or salety strap
during r element bag -in/bag-oul procedures.

m. Acont: enl change-out bag shall be provided for each access porl.
The bz shaill be nominal 5 mils thick, transiucent, and have an
elastic ring (compalible with the maximum bag temperature)
hemme Mo the open end of the bag.

n.  Anylor fely slrap shall be provided with the bag lo prevenlt the bag
from st ng off of lhe access port bag adapler during filler element
bag-in/l  -oul procedures.

0.  Anylor ching strap shall also be provided with the bag to “lie-off”
the bac sfack when the housing door is installed and the unit is
operalic 1.

p.  The ac 5s port shall include a removable door assembly that
enclose  he access porl, the bag adapler, and lhe bag with ils
accesst s
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q. The door shall include a mintmum of four tie-down latches. The
lalches shall be designed in such a manner as not 1o impede the
bag-in/bag-out process.

r. The door shali include a continuous rubber lip on its perimeter that
affects a positive “compression” seal between the door and the
housing.

s.  The door shall interface with the housing in such a manner that the
door cannot be closed or insltalled until the filter element is correctly
installed in the housing and the clamping assembly or locking tray is
fully ended.

i CMTRs for all matenals used shall be provided lo the Buyer.

Ductwork. Ductwork sections shall be fabncated from 10, 11, or 12 gauge

{as required), ASTM A 240/A 240M, 300-series slainless steel with a 2-B
mill finish. All welded components shall be fabncated from 300-series
slanless steel, Grade L.

a. Ductwork shall be adequately reinforced to withstand the system
structural  capability pressure  as defined in ASME N509
(Section 4.6.6.1).

b. Ductwork shall be welded constructed and wicated in accordance
with the housing or test section manufacturer’s standard fabrication
processes.

C. All “pressure-retaining” weld joints and seams shall be 100 percent
continuously welded.  Welding shall meet the requirements of
ASME N509 (Section 7.3). Weld joinls and seams shall be wire
brushed or buffed before final NDE and inspection as required to
remove heat discoloration, oxidation, all burrs, slag, excessive
splatier, soot, dirl, sharp edges, or residue from welding.

d.  CMTRs for ail matenals used shall be provided to the Buyer.
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a. The e
arrange
access
of the fi

b. The te
ASTM ¢/
All welc
steel, G

c. The tes
directiol

d. Tesl se
300-ser

e. The tes
syslem
{Sectior

f. The diff
nol exc
assemb
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st section shall be a Flanders™ lest “inlet” section, Type 1
nt for a Flanders BF Series™, 1 x 1, type 1, left-hand
1 housing. The inlet lest section shall be located upstream
rank of HEPA-filler elements.

seclions shall be flabricaled from 11 and 14 gauge,
I0/A 240M, 300-series stamnless steel with a 2-B mill fimsh.
componentis shall be fabricated from 300-series slainless
el.

2ctions shall not exceed a nominal depth of 28 in. in the
airflow.

»n hardware material shall meet the requiremenls for
stainless steel.

ections shall be adequalely reinforced to withstand the
uctural capabilty pressure as defined in ASME N509
5.6.1).

ntial pressure drop across each of the test sections shall
1 075in. wg. at 2 rated capacity of the HEPAfiller

re-retaining” weld joints and seams shall be 100 percent
ly welded. Welding shall meel the requirements of
9 (Section 7.3). Weld joinls and seams shall be wire

buffed before final NDE and inspeclion as required lo
:at discoloration, oxidation, all burrs, slag. excessive
ot, dirt, sharp edges, or residue from welding.
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The tesl section shall be construcled in such a manner lo allow HEPA
filer “in-place” tesling in accordance with the uirements of
ASME N510 (Section 10), outside the system using apparatus and
devices which are supplied as an inlegral part of the tesl section.
Apparatus and devices shall include as a minimum:

I Inlet test section - challenge aerosol inlels, mixing apparatus
(diffusers) and upsiream sample oullels.

il Apparatus and devices thal make up the lest sections shall meel
the intent of the nonmandatory design guidelines of ASME N5S09
(Appendix C).

iii.  Apparatus and devices that make vup the lest sections shall be
designed to allow qualification testing of the apparalus and
devices in accordance with ASME N510 (Seclion 9), as
required.

The inlel and combination test sections shall be equipped with a floor
drain centered at the bottomn of the housing. The drain shall be 1-in_,
S e ), 5 F ng juirements  of
ASTM A 312/A 312M, 300-senes slamnless sleel AR welded
components shall be fabricated fr 300-series slainiess sleel,
Grade L.

CMTRs for all malerials used shall be provided lo the Buyer.

Prefilter Section.

The exhaust train assembly will require one pieliller housing.  This
prelilter housing shall be a Flanders BF Series™ 1 x 1, Type 1, filter
access shall be as shown on the arrangement drawings, and shall be
fabricated from 11 and 14 gauge, ASTM A 240/A 240M, 300-series
stainless steel with a 2-B mill finish. All welded components shall be
fabrnicated from 300-series slainless steel, Grade L.

Housing hardware material shall meet the requirements for 300-series
staintess stecl
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c. The pre er housing shall nol exceed a nominal depth of 14 in_in the
directio  f airflow.

d.  The pre  er housing shall be adequalely reinforced to withstand the
structur  capability pressure of the system as defined in ASME N509
{(Sectior  6.6.1).

e.  All “pre re-relaining” weld joints and seams shall be 100 percent
continu sly welded. Welding shall meel the requirements of
ASME | )9 (Section7.3). Weld joints and seams shall be wire
brushec r buffed before final NDE and inspection as required to
remove eal discoloration, oxidation, ali burrs, slag, excessive
splatter  Hot, dirt, sharp edges, or residue from welding.

f. The hc ing shall accommodale one 24-in. by 24-in. by 2-in.
Underw s Laboratonies, Inc. (UL)-Class 1 prefilters, with a minimum
efficienc  of 45 percent (in accordance with ASHRAE Standard 52.2)
and me frames. The filter element shall nol require any special
attachir  ts or devices 1o function correctly within the housings.

g. The hot g shall be equipped with two stalic pressure ports. The
poris st be located upstream and downsiream of the filter element
on the p of the housing. The porl fitings shall be 1/4-in.,
Schedul 10, seamless, stainless-steel pipe meeling the requirements
of AST A 312/A312M, 300-series stai s steel. Al welded
compon s shall be fabnicated from 300-senes slainless stcel,
Gradel. The poris shall exiend a minimum of 1 in. above the
insulatic  alse panel and threaded 1o accept a 1/4-in. female nalional
pipe thre | iting.

h.  The hot 1g shall be equipped with a lloor drain centered at the
bottom the housing. The drain shall be 1-in., Schedule 40,
seamles pipe meeling the requiremenis of ASTM A 312/A 312M,
300-sern  slainless stecl. All welded components shall be fabricated
from 30( zries stainless steel, Grade L.

i The hot gs shall be equipped with an access port for the fiiter
element
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] The housings shall be equipped with filter removal rods lo draw the

filters to the change-oul position. The removal rods shall be operated
from inside the change-oul bag, and the filters shall be removed by
puliing against the bottom of the filter frame. There shall be no
penetration through the housing for operation of the removal rod. All
change-out operations shall be within the bag so there is a barrier
between the worker and the filter at all times.

k. The access port shall be equipped with a containmenl change-out bag
adapler. e adapter shall be welded to the housing. The welded
joints and seams used 1o fabricate and secure the change-out adapter
to the housing shall be considered “pressure-retaining” joints and shall
be 100 percent continuously welded and shall require NDE or
inspection as required. The adapler shall be hemmed or rolled on ils
ouler edge and include two continuous ribs. The nbs are required to
hold the containment bag elastic cord or safety strap during fitter
element bag-in/bag-oul procedures.

I A containmenlt change-out bag shall be provided for each access port.
The bags shall be nominal 5 mils thick, translucent and have an
elastic O-ring (compalible with the maximum bag temperature)
hemmed into the open end ol the bag.

m. A nylon-salely strap shali be provided with the bag to prevent the bag
from shpping off the access port bag adapter during 1 element
bag in/bag-out procedures.

n. A nylon-cinching strap shall also be provided with the bag to “tie-off”
the bags slack when the housing door i1s installed and the unit 1s
operalional

0. The access port shall include a removable door assembly that
encloses lthe access porl, the bag adapler, and the bag wilh ils
accessories.

p.  The door shall include a minimum of four tie-down lalches. The
latches shall be designed in such a manner as nol lo impede the
bag-in/bag-oul process.
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q Thed shall include a continuous rubber hp on s perimeter thal
affecis positive “compression” seal between the door and the
housin

. CMTR rallmaterials used shall be provided o the Buyer.
6. Inlet Healer.

a.  Providi 1 nlel heater sized lo freeze protect the dryer enclosure.
Heater all be insialled in the inlet belore the cooling coil and
prefite  1eater shall include a remote control panel, with a minimum
of two  ges of eleciric heal; the fist stage shall be silicon control
rectifie ntrolled to modulate the heat output of the heater. Control
panel : 1 include pilot lights for heater on, low airflow, and each
stage ¢ Healer shall be UL-listed.

b. Heating ements shall be open coil, 80-percent nickel, 20-percent
chromit Grade A resistance wire. Coils shali be machine crimped
into sl 3ss-steel terminals extending at least 1.in. into the aw
stream 1 all terminal hardware shall be stainfess steel. Cotls shall
be sup; ed by ceramic bushmngs staked into supporting brackets.

¢.  Heater nes and terminal boxes shall be corrosion resistant steel.
Temin:  ox shall be provided with a hinged, laiching cover and
multiple ne  Inc knockouts for field wi

d.  Heater It include lhe following controls:  ardlow sensing swilches
| (dhfferes pressure-type), hi-limil thernmoslals, manual and automatic
reset 1t nal culouts, de-cnergizing magnetic contactors for each
heater « e, safety magnelic contactors controlled by the automatic
reset ¢ it Controt ransformer including overcurrent protection
requirec  + UL or the NEC® (NFPA 70), a disconnect switch, and
mclude stronic thermostat necessary to operale the healer silicon
control tifier and stages. The contioller shall be chosen to
mamimize wmorics as much as possible.
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a.  Chilled water cooling coil shall be cerlified under AR! Standard 410.
Coils shall be counter-flow air and water through the coil. Coils shall
be lested to 350-psig dry air under water.

b.  Coil tubes shall be seamless copper with mechanically or hydraulically
expanded into full length fin collars. Copper refurn bends and stub
connections shall be brazed into expanded tube ends using high
temperalure brazing alloys.

c.  Coil headers shall be fabricated of seamless copper tubing, sized lo
minimize water pressure drop.

d.  Coil casing shall be mill galvanized-sheel metal with flanges for
mounling.

e.  Provide condensate drain pan under cooling coil. Condensate shall
be collected and drained from the coil housing. Condensale drain
shall have a P-Irap and be routed o a 5-gal carboy.

i. Approximately 10 gal/min of chilled waler (35-peiecent propylene
glycol, 65-percent  iter) at 50 °F is available for use 1o cool the dryer
enclosure.

g. Temperature control valve: Provide reverse acting control valve

providing for valve ope g on rise in lemperature. Valve body  all
be bronze and tim shall be precision machined mickel afloy for
durability and corrosion resistance. Valve shall be single sealed and
quick opening for fas!t response. Self-contained thermal system shall
include 304 staintess-sleet bulb with 18-in. flexible extension, 10 fi of
304 stainless-sleel capillary with spirally wound armor and slainless-
steel union connectlion with hub i installation flexibilily. Self-acling
lemperalure conlrol valve shall be W. E. Anderson® Model No. 36RRD,
size shall be selecled lo provide 3-psig pressure drop al coil fuil flow
conditions, temperalure range shalt be 70 1o 145 °F.

8. Discharge Grille.  Provide a slainless-sieel, single-deflection, honzontal
supply gnile
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33.1.65  Exhaust High-Effi
1 HEPA-Filter
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icy Parliculate Air Filler Assembly

usings.

Jst from each dryer enclosure will require one HEPA-filter
The filter housing shall be a Flanders G Series™, fiiter
all be as shown on the arrangement drawings, and shall be
from 11 and 14 gauge, ASTM A 240/A 240M, 300-series
sleel with a 2-B mill finish.  All welded components shall be
from 300-series stainless steel, Grade L.

ardware material shall meet the requiremenls for 300-series
steel, excluding the access door knobs which shall be casl

housings shall be adequately reinforced to withstand the
ructural capability pressure as defined in ASME N509
6.6.1).

wre-retaining” weld joinls and seams shall be 100 percent
sty welded. Welding shall meel the requirements ol
)9 (Paragraph 7.3). Weld joinls and seams shall be wire
v buffed belore final NDE or inspection, as required lo
eal discoloration, oxidation, all burrs, slag, excessive
»ol, dirt, sharp edges, or any residue from welding.

1gs shall each accommodate one Flanders GG-F (24-in. by
1-1/2-1n) Fluid Seal™, Type B (Nuclear Grade) HEPA-filtes
“ilter-lo-housing seal shall be affecled by means of a "knife-
1e in the housing that ends wilh a conlinuous pernmeler
n the face of a filer element that has been filled with a
ondrying fluid. The filter elements shall not require any
tachments or dewvices 1o function cosrectly within the

1gs shall be equipped with two slalic pressure ports. The
be located upstream and downsliream of the filter elements
of the housing pipe connections. The porl fitings shall be
hedule 40, seamiless, slainless-sleel pipe meeting the
s of ASTM A 312/A 312M, 300-senes slainless sleel
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Housing shall include a capped 3/4-in. aerosol injection port, 3/4-in.
upslream aerosol sample porl, and a 3/4-in. downslream aerosol
sample port. All welded cor onenls shall be fabricated from
300-series stainless steel, Grade L.

" g. The housings shall be equipped with a drain centered al the bottom of
the housing. The drain shall be 3/4-in., Schedule 40, seamless pipe
meeting the requiremenls of ASTM A 312/A 312M, 300-seres
stainless sleel and a ball valve. All welded components shall be
fabricated from 300-series slainless steel, Grade L.

h. A toggle or over-center ("Davis-LoK") type filter element clamping
assembly or iocking tray shall be used lo secure the filler elements in
lhe housing. The clamping assembly shall apply a sealing force that
is even and uvniform across the top and bottom of the filter element.
The clamping assembly or locking tray shall be replaceable.

i The housings shall be equipped with an access port for the filler
element. The access port shall be equipped with a contanment
change-out bag adapler. The adapter shall be welded to the housing.
The welded joints or seams used lo fabricale and secure the change-
out adapter to the housing shall be considered “pressure-retaining”
joints and shall be 100 percent continuously welded. The adapler
shall be hemmed or rolled on its outer edge and include two
continuous ribs.  The ribs are required to hold the containment bag
elastic cord or safely strap dunng filter element bag-infbag-out
procedures.

). The filler element clamping assembly or lJocking tray shall be
accessible from the access port and shall be operable through any
conlainment change-out bags.

k. The housings shall be equipped with fiter removal rods o draw the
filters o the change-oul position. The removal rods shall be operated
from inside the change-oul bag. and the fillers shall be temoved by
pulling against the botiom of the filter frame. There shall be no
penelration through the housing for operation of the removal rod. All
change-out operations shall be within the bag so there is a barner
belween the worker and the filter at all bmes.
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I The ac ss port shall include a removable door assembly that
enclose the access porl, the bag adapler, and the bag with ils
accesst  ’s.

m. Aconla
The ba
elaslic
hemme

n.  Anylon
from sh
bag-in/t

0. A nylon
the bag
operalic

p. The ac
enclose
accessc

q. The do
latches
bag-in/b

i The doc
affecls
housing

s.  The doc
door cai
mslalled
fully end

i. Housing
slainless
a shp or
from the

u. CMIRs

nent change-out bag shall be provided for each access pori.

shall be nominal 5 mils thick, translucen!, and have an
1ing (compatible with the maximum bag lemperalure)
o the open end of the bag.

fely strap shall be provided with the bag lo prevent the bag
ng off of the access port bag adapler during filier element
-out procedures.

wching strap shall also be  rovided with the bag 1o “lie-oll”
stack when the housing goor is instalted and the unit is
1

5s porl shall include a removable door assembly Ihat
he access porl, the bag adapter, and the bag with ils
S.

shall include a minimum of four tie-down laiches. The
all be designed in such a manner as not 1o impede the
-oul process.

shall include a continuous rubber lip on its penmeler that
posilive “compression” seal between the door and the

shall interface with the housing in such a manner thal the
)1 be closed or instalied until the filter element 1s cosreclly
the housing and the clamping assembly or locking tray is

nall be equipped with a 10-in. diameler Schedule 10S
eel inlet and outlet port. Each port shall be equipped with
50-1b raised-face flange. Inlet and outlet shall extend 9 m.
sing.

all matenals used shall be provided 1o the Buyer.
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2.

Ductwork.

The round duct sections shall be fabricated from Schedule 10S,
slraight-seam welded stainless-sleel pipe meeting the requirements of
ASTM A 312/A 312M, 300-series stainless steel. Al welded
components shall be fabricaled from 300-senes slainless steel,
Grade L. The operaling pressure of the system is minus 12-in. w.g.
Rectangular duct sections shall be fabricaled of minimum 14 gauge,
300-series stainless steel, Grade 1, meeling the requirements of
ASTM A 240/A 240M.

The dud sections shall be adequately reinforced, as necessary o
withstand the system slructural capabilily pressure, as defined in
ASME N509 (Section 4.6.6.1), and 1o support 150 percent of its own
weighl. The syslem structural capability pressure is minus 30-in. w.g.

Duct fittings shall meetl the requirements of ASTM A 403/A 403M,
300-series slainless steel, Grade L, Schedule 10S, buttweld filtings.
All elbows shall be long radius.

The flanges for ductwork in. and smaller shall be, al a mir
150-1b  weldneck flanges meeting the requirements of
ASTM A 182/A 182M. Bore of the weldneck flanges shall be bored to
maltch the duct inside diameler.

Plate and sheet shall be ASTM A 240/A 240M, 300-senes slainless
steel Grade L.

Balancing dampers and lsolation valves: Bullerfly valves shall be
used lo balance and isolate the DCRS skid assembly enclosure and
ductwork from the OGTS. Balancing and isotation valves shall meet
the design requirements of ASME B31.1 and MSS SP-67.  Isolation
valves shall be Keysione™, F362, Bray Senes 41 (with MSS SP-67
shell and seal tesling) or approved equivalent, with 316 stainless-sleel
body, disc, and stem. Slem packing shall be Teflon® and the resilient
seal shall be Buna N® or ultra-high molecular weight polyethylene.
The stern bushing shall be reinforced polytetrafivoroethyicne or
fiberglass epoxy or 316 stainless steel with
polyletrafluoroethylene/glass fabric hner.  Valves shall meel the
requirements of ASME N509 for leakage Class | (as defined in
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Paragr.  :5.9.1.4.) and shall be individually tested in accordance with
ASME )9 (Section 5.9.7). The valves shall be manually actuated
with loc g lever actuators. Component data sheels and catalog cul
sheelts provided in Appendix C.

g. Flange skets shall be mimimum 1/8-in-thick ethylene propylene
dienen omer, 60 to 75 durometer.

h.  CMTR: - all matenals used shall be provided to the Buyer.

[ All “pre  re-retaining” weld joints and seams shall be 100 percent
visually  spected. Weld jonts and seams shall be wire brushed or
butfed ore final NDE or inspechion as required to remove heal
discoloi  »n, oxidation, all burrs, and sharp edges.

3. Insulation.

a. Insulati shall be a flexible, closed-cell elastomeric nsulation in
tubular sheet form. Insulation shall be AP Armaflex®, with
Armafle 520 contact adhesive, and WB Armaflex® fimsh.

b. Insulatic  shall have a flame  read index of 25 or less and a smoke
develog index of 50 or less when lested in accordance with
ASTMTE | In addition, the product, when tested, shall not mell or
drip fla g particles, the flame shall not be progressive, and all
maleria  hall pass simulated end-use fire tesls.

C Materia
in./h-1-
with AS

d. Install u
nstallec
spools ¢

e. Provide
Bond
Armafle
wrilten s

DIRYER AND CONDENSATE RECOVER

AR _Nor N4

shall have a minimum thermal conduclivity of 0.27 Biu-
at a 75 °F mean temperature when tested in accordance
C 177 or ASTM C 518.

ation after all testing is completed and heat trace has been
Insulation shall be installed to allow removal of piping
anges to facilitate removal and relocation.

1.-thick msulation on alt ductwork, pipe, and fitter housings
dation to ductwork, pipe, or filter housings wilh
520 adhesive i accordance with the manufacturer’s
‘uchons.
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f. The low fluonde and chioride content of the insulation below 250 ppm

shall be used to insulate the ductwork.
4. Heat Trace.

a. Provide self-regulating heating cable capable of maintaining process
temperatures up lo 100 °F and intemniltent lemperalures of up to
185°F. Heat-race cable and heal-lrace accessories shall be
Nationally Recognized Tesling Laboratory (NRTL)-approved for
ordinary areas. Heat-trace cable and accessories shall operate with
120V, single-phase, 60-Hz power. Heal-race cable and accessories
shall be supplied by the same manufacturer. Heal-lrace cable may be
as manufactured by Raychem®, Chromalox®, or Thermon®.

b. Accessories:  Provide all necessary components, tape, labels, and
clamps 1o install heat trace. Provide the following components for
each heat-trace circuit:

I Provide power conneclion kits with light,

i, rovide pipe sensing thermoslal,

ii.  Provide end of circuit end seals above the insulation with light,

wv. Provide splices and splice kils at alt flanges or flexible
conneclions to facilitate removal and reinstallation of ductwork
wilh heal trace intact.  Provide additional length ol heat-lrace
cable 1o allow splicing the heal-trace cable afier removal and

reinsiallation of the ductwork.

C. Heat trace shall be applied to the ductwork shown in Table 3-6.
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6 in.

3.3.1.7

3.3.1.8

3.3.18.1

Dryer Vent Filter

The dryer vent
0-007-1-12-RF-NU
A component dala
performance requ
Section 3.2.5.

Electrical Design

The 1ollowing subs
this specification.

General

The electnical insta
as administered by

Electrical equipmer
category exists. N¢
Adminmistration web
15 the Seller’s resp¢
specilied.

it s the Seller’'s 1es
listing or labet by al

When a hsting or |
provide equipment «

Buyer's engmnecrt 1o

DRYER AND CONDENSATE RECOVE RY

1 Ner N4

Table 3-6: Heat Trace

11.75 6.5

11.75 6.5 200

shall be a Buyer-provided Flanders™ filter number
-E3-704059 with a Flanders™ wealher cap F0622997.
set for the dryer vent filer is provided in Appendix C The
ients of the dryer venl filter piping are discussed in

cess

ons provide the electrical design process requirements for

on shall mect requin its of the NEt
CHZM L HILL electrical mspector

(NFPA

1all be listed or labeled by a NRTL, such as UL, when a
NRTL's are listed on the Occupalional Salety and Health
at htp:{/www osha-slc.gov/disfotpcafnitifindex.htmd. It
ity to ensure the listing is appropriate for the equipment

sibility 10 obtain a listing or label tor equipment without a
L

I can not be oblained, it 5 the Seller's responsibility to
=l charactenistics, engincenng data, and test data for the
luale the acceptance of the produc]
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Any component, equipment, assembly, or system without a NRTL hisling or label
shall be subject to the approval of the CH2M HILL electrical inspeclor.

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 histng or =~ :I.  The Seller shali perform
modifications as required by the NEC® inspector before shippir

Cabinets conlaining assembled conliol systems shall be designed, conslructed,
ang lisled 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 Sid 242, and IEEE Std 519.

33182  Electrical Drawings
The Selter shall develop delailed electrical asrangement and fabrication drawings
showing all electrical components and interfaces.  Inslall conduil, duct, wiring,
cables, connectors, and devices in accordance with manufacturer’s wrilten
nstiuctions and applicable requirements of the NEC® (NFPA 70).

3.3.183 Llecliical Calcula s
Electrical calculations shall be done in support of NEC® (NFPA 70)
requirements, ANSHIESNA RP-7 requirements, and requirements of this

specification. Calculations shall include, but are not imited to:

1. Indoor and ouldoor lighting calculalions in accordance with IESNA HB-9,
using input from this specification and ANSHIESNA RP-7

2. Flectnical load calculation, with any assumptions regarding demand factors
or load diversity clearly slated.

3. Wire sizing calculation for all power conductors, with all assumptions
regarding duty cycle clearly stated.

4. Equipment  sizing/selechion  calculahon  (ransformers,  panciboards,
overcurrent prolection, efc ), with any assumptions clearly staled.

5 Raceway sizing calculation, for all conduit and other raceways

DRYER AND CONDENSATE RECOVERY SYSIEMSKID o " Page 77 of 146
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6. The Seller
calcutations
mechanical
crilena in Se

Care shall be take
gain from diecl s
for wire and equip

33184 Electncal - Routin

The Seller shall s
and instrumentatic
along the frame
select routes wher
access o devices
shall be submilted
the work.

33185 Eleclrical — Ground

A Grounding Diag:
accordance with 1l
system is the skid ¢

1. All power circ
grounding coi
devices shall |
frame, enclos
altached to the
screw, lock we
and surface «
not be used as

2. Ground wires <
3 Ground condu

potnls.  Groun
bus. Wie nuls

'DRYER AND CONDENSATE RECOVERY |
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all size molors independently and provide molor-sizing
The Seller shalt also prowide calculations defining the
r ratio and sale operating range of the motor that meels the
n 3.3.1.94.

» ensure that ambient temperature considerations and heal

are considered appropriately when performing calculalions
il size.

I the routing of conduits between devices and the power
nd control enclosures. Care shall be taken 1o run conduil
»ers where they can be mounied. Care shall be taken 1o
nduil does nol interfere with maintenance or replacement
h as pumps or valves. Skelches of the routing locations
he Buyer for review and approval before proceeding with

s shown on Skelch DBVS-SK-E003 {(Appendix A). in

diagram, the point of relerence lor the skid grounding
Ading lug.

shall include a ground wire that serves as the equipmeni
stor, independent from the neutral wire.  All powered
onnecled to the ground circuil wire  In addition, the skid
s, faceways, covers, and cnclosure doors shall be
:chrical ground.  This may be accomplished by means of a
r, and nng conneclor attachment at a spot where alt paint
ston has been cleaned from the frame. The frame shalt
urrent carrying conductor between devices.

be green-insulated or bare-stranded copper wire
5 shall be unspliced and continuous between termination

stribution shall be through lerminal blacks or a ground
ull splices are not acceptable.
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3.3.186

33187

33188

DRYFR AND CONDENSATE RECOVERY SYSTEM SKID
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4. The resislance between Ihe main ground connection to the skid and any
point in the ground circuit shall be less than 0.1 ohm as measured with a
calibraled ohm meler.

5. The instrument ground circuit shall be separate and isolated from the power
ground circuil lo the extent allowe by the NEC® (NFPAT70). The
requirements for the instrument ground circuit installation are the same as
the power ground requiremenls given above.

6. A grounding lug shall be provided on lhe oulside frame of the skid to
facilitate attachment of the skid grounding electrode. The location of lhe
grounding lug shall be shown on the shop drawings.

Electrical — Conduil Fill

The sum of the cross-sechional areas of all contained conducltors shalt not
exceed the interior cross-seclional area of lhe raceway as calculated in lhe
lables in Chapter 9 of the NEC® {(NFPA 70) for raceway fill.

Electrical — Strain Reliet for Conduclors

Strain relief shall be provided for all cables. The slran rehef device shall comply
with the following:

Strength - The device shall be copable of withstanding a 35 tb pull for one minute
(from any direction) without allowing movement of the raceway or cable thal
could damage the conduclor insulation or sirain the conductor lerminations.

Electncal — Conduit Support

Conduit shall be supporied by attachment lo the frarne. The Seller shall provide
ngid brackets or additional frame members for altaching conduit when frame
members gic not in 3 converient localion.  Attachment shall be on regular
intervals per NEC® (NFPA 70). Attachment shall be made using “U” clips which
may be connecled to the frame using either weld studs and nuts or bolls or
approved NEC® (NFPA 70) method.
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33.189  Eleclrical — Segre

3.3.1.8.10

3.3.1.8.11

331812

3319

33191

Power circuil wiri
conduits. Signal
separale conduits
and instrumentaly
raceways.

Electrical — Splicin
No splicing is allov
Ejeclrical - Enclos

All enclosure winn
wiring ducts. Wh
from the boltom of

Electiical - Instrun

Exposed live par
guarded {o preven
mounted equipmer
exposed o uninten

Electrical Compos

A clear nsulating
blocks, motor slarie
A “finger-proof” de
purpose of the mnss
electrical healers

instructions and witl
i accordance with !

Iransformer and Dy

A 480-120/240V ac
shalt be inslalied
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f Controt and Power Wiring

control circuit signal winng shall be run in separate
hal transmils alternating current signals shall be run in
gnal winng thal ransmils direct current signals. Power
g of diferent voltage levels shall be run in separate

ing

be routed, hamessed, appropriately laced, or in plastic
sible, all electrical penetrations into cabinets shali be
inet.

Josures

contacts (greater than 50V) in enclosures shall be
:ptional conlact dunng maintenance activiies. Door-
be constructed or shielded so that no live parts will be
ontact when the door is open.

shall be placed over energized parls (e.qg., lerminal
for refay blocks) it the voltage 1s above 50V o ground.
acceplable in fieu of a clear insulating cover. The
cover s 1o prevent contact with energized parts. AH
e installed in accordance with the manufaclurer’s
r clearances. All other componenfs are to be inslalled
wifacturer's nstruchions.

n Panel

-phase transfonmer and associated distribulion panel
the DCRS contamer.  The distnbubon ponel and
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transformer may be combined as a single unit (e.g., Square D® Mini Power-
Zone®). The distribution panel and transformer shall be sized to allow a
minimum of 25 percent load growth and shall include spare one- and two-pole
20-amp breakers sized lo accommodate this load growth. A delailed panel
schedule lisling breaker sizes and loads shall be located inside the panel door
and provided as one of the  op drawings. :

Electrical power shall be dislribuled lo all elecirical components {except those
served by external sources of power) from this distribution panel.  Circuit
breakers serving convenience receplacles shall be protecled by GFCi circuit
breakers. GFPE circull breakers shall be used 1o prolect heal-trace circuils.
Component dala sheels for the distribution panel and transformer are provided in
the Bidder's rawing and Data Commilments sheet (Appendix |

33192 Interior Lighting

The Seller shall provide vapor-tight, high-impact fluorescent lighting fixtures to
provide inlerior lighling Interior lighting levels shall be in accordance with
ANSHIESNA RP-7 and shall be confirmed by approved calculation before
fabrication and by fight meler lest before delivery. A minimum average
#lumination of 50 ic shall be nrovided at the floor level. Fixtures may be wall
mounied or ceili  mounted, ut if ceiling mounted the means of altachmenl
(bolts, etc) must not penelrale the DCRS container roof. Shadowing around
areas requinng mainlenance shall be avoided as praclicable. A three-way light
swilch shall be located near each door on the inside of the DCRS container.

Component data sheels for the lighting fixlures are provided in the Bidder’s
Drawing and Dala Commitiments sheel {Appendix F).

33193 Intenor Recepiacles
Convenience receplacles shall conformn 1o NEMA 5-15R. Wealtherproof duplex
receplacles shall be installed on the inside of the freight container near each door
for general purpose use.

33194 Electrical Molors

1 The dive molor shalt consist of a base-mounled speed reducer direclly
coupled to the equiprnent mam shaft with drive motor on a separale mount.
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Final select ol the motor shall be delermined by the Buyer belore
approval of I I design.
2.  The molor . sepower shall be sufficient to continue operating without
stalling al an  oint during the equipment operalion.
3. Motors, 1 hp  grealer, shall be raled at 480V ac, 3 phase, 60 Hz.
4.  The molor(s] all have a minimum service faclor of 1.15.
5. The molor{s all have a minimum insulation class of F, as defined in
NEMA MG-1
6. The motor(s) 3l be designed lo operale in an ouldoor environment under
conditions di ribed in Seclion 3.2.5 and Table 3-2, even though the
majority of m s will be mounled internally to the dryer skid containment.
7.  Motors shall designed and tested by the manufaclurer in accordance
with NEMA b 1. Cerlificales of compliance andjor cerlified tesl resulls
shall be supp for the following tesls:
a. Raledlc readings of current, power, and speed al raled vollage and
frequenc
b. Noload dings of cuirent, power, and speed al rated vc 1ige and
frequenc
c.  Mechani  vibration and molor balance lest resulls in accordance
with NE}  MG-1-12 06 and NEMA MG-1-12.07,
d.  Highpot  altestresulls in accordance with NEMA MG-1-12.03; and
e. 1000V di  egger lest lor one minute, phase to ground.
8. The Seller sh:  se the condilions described in Sechion 3.2.5 lo delermine
Ihe use of an  2n, drip-prool endosure or 3 totally enclosed fan cooled
enclosure.
9. The Seller sh.  piovide the motor specifications and data sheel o the

Buyer for appr

DRYER AND CONDENSATE RECOVERY
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! before final seleclion.
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33195  Fixed Head Air Sampler Components

The fixed head air sampler components shall consist of the following
components:

1. Portable constant air low sampler,
2. Sample filler holder, and
3. Sample filters.

The Seller is responsible for supplying the components as specified (no
substitutes), but the Buyer will install and test the components when the skid is
delivered. Tubing, quick disconnects, and other miscellanecus componenls for
the final installation will be furnished by the Buyer al the time of installation.
Component dala sheels for the fixed head air sampler componenls are provided
in Appendix C.

To faciMale installation of the air sampler, two penelrations shall be made
through the wall of the container, approximately 1 1t apart (vertical orienialion),
near the front access door (opposite side of the door swing). The penetrations
shall be fitted with 3/8-in. lubing or pipe, and tenminated on both ends with male
3/8-in. swaged lubing fittings. The swaged filtings shall be plugged for future
use.

33196 Pushbutton Stations

A wall mounted pushbutton stlation shall be provided for each motor (including
fulure chopper molors), within sight of each motor, if possible. The Seller may
combine the pushbutlon stations into a single enclosure, providing that the
orientation of the pushbullons and lighls remain the same for each molor,
labeling is clear, and a terminal stnp i1s provided in the enclosure  Each
pushbutlon station shall be labeled with its respeclive designalor in accordance
with Skelch DBVS-SK-E003 (Appendix A} Component data sheels for the
Pushbutton Stations are provided in Appendix C.

Control wiring from pushbulton slalions shall be routed to an exlernal lenninal
box and labeled in  accordance with Drawings  F-145579-00 € -0103,
F-145579-00-E-0127, F-145579-00-E£-0168, and F-145579-00-E-0169 (see
Appendix A).
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33197 Disconnect Swilcl

33.198

3.3.1.10

331101

331102

Nonfusible discon
for all 480V ac ci
Disconnect switct
data sheets for th

All switches shall |
Electrical Enclosui
If a NEMA 4 (ould
equipment design
NEMA 1 (indoor) €

Electrical Materia

The following sub
specification.

Conduil

1. Rigid galvani
used in acc
NRTL-approv
and 3/4 in. mi

2. Liquid-tight fic
1s required o

melaliic condt

3. Conduil filtirg
gatvamized sl¢

Wie and Cable

1. Conduclors st
specifically de
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t swilches shall be supplied (bul not permanently installed)
ts as shown on Skeich DBVS-SK-E003 (see Appendix A).
shall be labeled with the load that they serve. Component
nfusible disconnect swilches are provided in Appendix C.

lesigned to be focked and tagged out.

or NEMA 12 (indoor) enclosure i1s nolt available because of
venltilation requirements, then a NEMA 3R (outdoor) or
»sure may be used, respectively.

ions provide the electrical malenal requirements for this

steel (RGS) conduit or elecirical metallic tubing shall be
nce with the NEC® (NFPA 70). The conduil shall be
standard weight. 1/2 in. mimimum ¢« for control wiring
um size for power wiring.

e melallic conduit shall be installed where fiexible conduit
here connecling to wibsating loads. hiquid-tighl fiexible
hall be grounding-type with a polyvinyt chloride jacket.

shalt be standard sleel threaded, hquid-tight-lype, nigid
n electnical melallic tubing ftlings.

be stranded coppers for all sizes of wire and cable unless
raled otherwise on the drawings.
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PROJECT: Final DBVS Design 145579-D-S© ng REV.2
PROJECT NO: 145579 DRYER AND CONDENSATE RECOVERY
SYSTEM SKID
CLIENT: AMEC :E - Richland, Washington
2. Wire insulation shall be Type THHN (heal-resistant thermoplasticy/THWN
(moisture and heat-resistant themmoplastic) for alt 600V conductors unless
specifically noled otherwise on the drawings.
3. Minimum size of power conductors, 600V and below shall be No. 12
American wire gauge (AWG).
4.  Conductors for control circuits shall be No. 14 AWG minimum, excepl that

remote control circuits, signaling circuits, instrumentation, and power limited
circuils may be sized smaller in accordance with the NEC® (NFPA 70).

Power winng shall have color-coded insulalion as indicaled in Table 3-7.

Table 3-7: Wire Color Coding Requirements

rvice, Feeder,

DRYER AND CONDENSATE RECOVLRY SYSTEM SKID

T Conductor | Insulation Color-
Vowtra'nchClrcu:I : HESRNREIEN ERRNRE o
480Y/271V ac, Phase A Red THWN/THHN or
3-phase systems Phase B Yellow XHHW
Phase C Blue
[N PRV P | AN A A /;ray
Yare)
Grounding
Candyctor
20BY/120V ac, Phase A Biack
3-phase systems Dhase O Purple
rnase C Brown
Neutral White or Gray
Equipment Green (or bare)
Grounding
Conductor
1201240V oc, ot No. 1 Biack
1-phase systems Hot No_ 2 Brown
Neutral White or Gray
L .
tquipment Green (o1 bare)
Grounding
Conductor

Go 38
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331103

3331

331111

6.  Instrument:
multicondu
for installat
stranded, «
insulation.
melallic tap
shield of m
black, white
or tnad shal

7. Control anc
jacketed cs
stranded ¢«
rating of 90

Connectlors

1. Where poss
shall be
recommend

2. Crnmp-on, fi
conneclions
recommend;

3. Flat-spade ¢
Instrumentation .

The following sc
System requireme

Instrumentalion

For all instrument:
meel or exceed |
mecet these requ
Isolation valving <
mamienance ors le:

'DRYER AND CONDENSATE RECOVEF

16-Ner-04

n cable shall be 600V, multipair 4-20-mA signals,
for discrele signals, flame retardant, jackeled cable suitable
in wet or dry locations. Conduclors shall be No. 18 AWG
per, in twisted pairs or triads with ethylene propylene
ich pair or triad shall be shielded with a drain wire and
Multipair cables shall have an individual shield and an overat!
Ilic tape and drain wire. Conductor color coding shall be
wd red if tnad. Temperature rating shalt be 90 °C. Each pair
: nummbered for simplified termination.

swer multiconductor cable shallt be 600V, flame resistant,
suitable for wel or dry locations. Conductors shall be
er with elhylene propylene insulalion with a temperature

:, lerminal blocks shall be the push-in cage clamp-type and
aformed in accordance  with the  manulaclurer’s
ns.

loop connectors (i.e., Sta-kon®) shall be used. Crimp-on
all be performed in accordance with the manufacturer’s
ns.

eclors shail not be permitted.
I Control

ns describe the instrumentation and Moniloring Control
for the DCRS skid assembly.

n, the design pressure for the instrumentation chosen shall
system design pressure  H the instrumentalion does not
nents, wrilten notification shall be given lo the Buyer
I be provided for sensors to isolate a component dunng
g
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Instrumentation connections shall be of a compalible material w 1 respect to the
allached piping. Power supplied to instrumenls shall be either 24V dc loop
powered mstruments (preferable) or 120V ac, when 24V dc is nol praclical.
Components using different voltages shall be separated and clearly identified in
junction boxes.

Appendix C provides initial instrument data sheels with the critical characleristics
for that particular instrument and the preferred vendor, along with a model series
{or consislency wilh olher portions of the project. Final instrument selection and
final model number delermination is the responsibility of the Seller, to meet the
paricular design application for form, fit, and funclion. Changes from the siated
manufacturer or model can be made with Buyer’s approval.

All instruments shall be factory-calibraled in accordance with the instrument data
sheels (Appendix C). Calibration :cords shall be provided with all instruments
and shall mclude the instrument accuracy and dnft.  Recommended field
recalibration procedures shall be | rided by the Seller along with a list of any
speci tools required for recalibration. One copy of the calibration
documentation, unless otherwise specified, shall accompany the applicable
item(s) shipped.

331112 Monitoring and Control System

The MCS is not part of this contract; therefore, the Seller shall provide a
termination panel that the Buyer will use lo access components on the
assembled system. The lermination panel shall be localed on the oufside of the
container (skid), be rated for outside environmental condition, shall be easily
accessible for maintenance (opproximately 60 in. high from the floor); and shall
meel NEC® (NFPA 70) requirements for working clearances. The exact location
of the panel will be determined based on minimization of wiring, intemal  id
interferences, and external connection routing  The preferred location 1s on the
skid side with the personnef access doors.

Only local instruments and components are required to be wired and terminated
to the termination panel’. The local instruments and components shall be routed
in conduit and terminated al the local temmination panel. Terminations shall be

? Instruments shown on the P&ID drawings with a box around the symbol are Monitoring and Control
Systermn virlual displays or conliols, and require no action by the Seller

DRYER AND CONDENSATE RECOVERY SYSTEM SKID " Page 87 of 146
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331113

tension-clamp te
mounted). An ex
and allernaling cv

The normal field
personal safely ¢
which should be ¢
equipment that res

The Seller shall
drawing. See Fi

tagging.

Twisted Shielded
Individual wires st
with both FROM a

Instrument Calibra

All instrument tran
unless a different «
indicated on the o«
shall accept a 4-
mdication lo the A
points on lhe ins
installed n accord:
the best praclice
input/outpul modu
mstruments/sensos
operator standing
provide quidance
configuration.

Al nstioments she
be provided nclu
Institute of Standa
addition, the actu;
mcluded  eontainin
resulls, and the as-

DRYER AND CONUENSATE RECOVER'
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wals capable of individual replacement (i.e, DIN rail-
e is a Weidmuler® type WDU.  Alternaling current power
iWdirect current inputs shall be physically separated.

tages from or to the MCS is 24V dc, which enhances
ig maintenance. Over 50V represent hazardous voltage
led unless authorized by the Buyer. This does not apply to
2s 120V ac, but with low voltage interfaces 1o the MCS.

pare an interface panel winng to instrument/component
' 3-2 as an example. See Appendix G for wire and cable

ir shall be used for analog instrument signal wiring.
be labeled for the destinalion with the cable being labeled
‘O information (see Appendix G)

and Characlernistics

ters shalt provide an isolated 4-20-mA signal 1o the MCS,
ut is required for the process. Justificalion shall be clearly
eted Component Data Sheet. All pneumatic control valves
nA control signal from lhe MCS and provide position

Interface connections shall be through wire termination
wents.  Instruments, lubing, piping. and wiring shall be
»with the instrument manufacturer’s recommendations and
the industry. Purchasing and installation of the MCS
are not included in this confract. Locally indicaling
wll be installed such that they arc easily readable by an
the floor of the DCRS skid assembty. the Buyer shall
positioning based on besl available knowlec  of the

> factory-calibraled and a Calibration Data Package shall

a Certificale of Calibration traccable to lhe Nalional
and Technology (NIST), for each article contracted. In
.alibraion Records for each mnstiument, shall also be
e insltument idenlification, accuracy requiements and
id and as-left data.
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Each calibration ceslificale shall be signed by the Seller's representative
responsible for calibration, allesling 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. Slandards used for calibration.

The Cerlificates of Calibration will be heild on file by the uyer's Records
Management as objective evidence to supporl the aclual test results and altesl lo
the fact that the calibrated itemy(s) mel requirements.

Cerlification stating the equipment furnished to the coniracl requirements has
been calibraled using standards whose calibration 1s traceable o the NI&  or
other documented evidence, muslt be submilled staling the basis of the
calibration. In addition, the Seller shall submit a report of actual calibration
results. The report shall be idenhtfiable 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 shalt provide Instrurnentation types and manufacturer to the Buyer for
approval belore purchase of the instrument. Recommended field recalibration
procedures shalt also be provided in the final dala package along with a list of
special tools required for recalibration.

Data sheets for the process instrumentation are provided in the Bidder’s Drawing
and Data Commitmenits sheet (Appendix |)

3.3.1.12  Structural Design Process

The following sections delail the structural design process including delails for
structural drawings and calculations.

Payv o vr 190
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33.1.12.1  Slruclural Drawings

The Seller shall develop detailed structural arrangement and {abrication drawings
showing all structural interfaces, mechanical equipment and piping anchorages,
and/or supporl layouts including hoisling and ngging load paths, rigging angies,
and other special requirements for inslallation. Drawings F-145579-00-B-0008
and F-145579-00-B-0008 are provided to the Seller with locations of the '
interfacing structural design of the system.

33.1.12.2 Shuclural Calculations

In general, equipment and slruclures shall be analyzed and designed in
accordance with UBC (1997) and ASCE 7-98, as the minimum reguirements for
a Hanford Performance Calegory 2 (PC-2) system. The loads and load
combinations used in the analysis shall be as defined in UBC (1937) or other
nalional 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 specificalion and shalt be incorporated
in the analysis, as applicable, in delermining the loads, load combinations, and
allowable stresses to which the equipment or structures shall be designed. The
DCRS skid assembly piping and supports and confin.  2nl syslem shall meel all
the requirements per UBC (1997) requirements for Seismic Zone 2B for essential
facilities.

Calculations shall demonstrate that equipment will wilhstand applied loads
without loss of integrity or release of radioactive/hazardous matenal.

1. Dead Loads. Dead loads include the weighl of all permanent maternials and
equipment, including the assembled system equipment weight, wilth and
without the weighis of fluids and materials being handled. See Table 3-8
for major equipment ¢ ‘oxaimale dead loads.

The unit weights of material and consiruction assemblies shall be those
given in ASCE 7-98. Where unit weights are neither eslablished in thal
standard nor defermined by test or analysis, the weighls shall be
determined from dala in Seller design and fabncation drawings or from
calalog cul sheels.

DRYER AND CONDENSATE RECOVERY SYSTEM SKID Page 91 01_155
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3-8: Major Equipment Approximate Dead Loads
A htb) SnalV
1,500 1,500
10,000 16,000
45,000 90,000
6,000 12,000
CRS = C« ite Recovery System.
HPU = Hy Power Unit.

2. Live lLoac ive loads are those loads produced by the use and
occupancy e unit and do not include conslruction and environmental
loads suct nd load, snow load, rain load, earthquake load, flood load,
or dead lo: se loads are produced by operations, maintenance woskers
and equipy
a. Live shall be not less than the minimum uniform load or

cona «d load stipulated in ASCE 7-98.
b. Ther m roof design live foad shall be 20 Ib/it? {(includes ashfall).
c. Thev of service equipment that may be removed with change of
use g en area shall be considered as live load.

3. Earthquake s. Earthquake induced design joads, as a minimum, shall
comply will JBC (1997} Seismic Zone 2B for essential faciliies. The
structural r se may be determined using the methods of UBC (1997)
or ASCE 4-

4. Snow Load ow loads for the equipment shall be in conformance with
ASCE 7-98 ground snow load, Pg of 15 Ibi/it° shali be used for
calculaling now load. Unbalanced snow loads resulting from dnifting
or shding s 2 considered. Snow loads, full or unbalanced, shall be
substituted f live loads where such loading resulls in lafrger members
oF conneclk

5 Wind 1 oad: e equipment shall be designed lo resist pressures from
wind from wrechion. Partial wind loading shall be considered i it

DRYER AND CONDEN o e e COVE TEM SKID Page 92 of 146
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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 1.00 and Exposure Category C.

Ash Loads. An ash loading of 5 Ib/ft” shall be considered in the design of
equipment or supporl 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.

Operaling Loads. The operaling loads associated wilh the dryer that the
DCRS enclosure needs to accommadale are shown in Table 3-9.

Table 3-9: Operating Loads (2 sheets)

X1
Y1

71
X2 + 9,630 -

Y2

72

Wher;,

X1, Y1, and Z1 arc reactions at the dryer stub end
Xl, Y2, and 722 are reactions at the drycr drive end
Dryes plow speed for calculation is at 100 rpm

Values based on Calculation 04-017 Revision A

Load Combinations and Siresses. lLoad combinations, allowable stresses,
and strength requirements as defined in UBC {1997) and ASCE 7-98 shall
be used in«  2rmining the governing load combination(s), acceplability of
the design, and stability of the equipment or structure. :

The stability of the equipment or slruclure against overturning and sliding
shall be determmed and the stability maintained, based on a safety factor of
1.5 Anchorage of the equipment componenls to the support struclure(s)
shall be designed using the methods in UBC (1997) for life-safety systems
(importance faclor, 1 = 1.5).

DRYER AND CONDENSATE RECOVERY SYSTEM SKID
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Anchorage
anchorages
UBC (1997)
having capi
Officials. ¢
régardless «
methods or

9. Hoisting anc

It comply with UBC (1997). Acceptable types of concrele
lude cast-in-place anchors satisfying the requirements of
d industry-standard wedge-type expansion-type anchors
2s published by the International Conlerence of Building
wor size shall be a minimum diameter of 12 mm (1/2n)
alculated anchorage requirements. Allernalive anchorage
's may be proposed for Buyer consideration.

gqing Loads. The lifting apparatus (eyebolls, hoist rings,

and lifting b:
Steel Const
Conslructior
Equipment ¢
of 3 based o
a safely fac
provided 1o

The Seller s
poinls and r
Lift points ¢
spreader bai
provided by |

10. Below-the-Hi

shall be designed in accordance with the AISC Manual of

ion—Allowable Stress Design, the AISC Manual of Steel
oad and Resistance Factor Design, and AShN  B30.20.
jned and fabncated by the Seller shall have a safety factor
2ld strength. Equipment purchased by the Seller shall have
of 5based on ullimale sirength. Documents shall be
Buyer demonslrating incorporation of these saletly factors.
identify The tolal weight, the cenler ol gravity, and the lift
1g methods (plans) necessary for lifling each component.
I be identified with yellow paint.  Any special foolng,
r other recommended fabricated devices for lifting shall be
Seller.

be supplied
designed in
accordance
performed af
NDE tests st
be shipped |
safely factors
toad testing ¢
stamped by ¢
shall be pen
date, and d
examinalion ¢

3.3.1.13 Siructural Materia

The lollowing sect:
are applicable to th

'DRYER AND CONDENSATE RECOVER'
16-Dec-04

Lift Equipment. The DCRS skid assembly enclosure shall
below-the-hook Iift equipment. The lifling fixtures shall be
cordance wilth ASME B30.20 and welding shall be in
AWS D14.1. Magnelic-parlticle weld examinations shall be
aroolldoad testing per AWS D14.1. Proof-load testing and
be performed before painting. The lifting _nipment shalt
e Buyer with a slress report demonsiraling approprale
wee on yield strength or five on ultimate strength), proof-
fication, and subsequent weld examination documenltation
tified-weld examiner. As a minimum, the lifting equipment
ently labeled with the load rating, manufaciure’s name,
ing number.  Stress report, testing certification, and
imentation i1s required.

describe, but are not mited lo, structural matenals that
CRS skid assembly.
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331131 Weld Studs

Weld sluds shall be metallurgically compatible with the material in which they are
welded. Weld studs shall be made from slock malerial thal meels the
requirements of ASTM A 108 for mild carbon sleel.

3.3.1.132  Carbon-Sleel Plale and Sheel
All carbon-steel plate shall be general purpose, hot-rolied, low-carbon sleel in
accordance with ASTM A 36/A 36M. Carbon-steel sheel shall be provided in
accordance with ASTM A 569.

3.3.1.133 Carbon-Sieel Shapes
Carbon-steel structural shapes shall conform 1o the requirements of
ASTM A 36/A 36M.

3.3.1.134 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.

3.3.1.135 Carbon-Steel Slructural Rectangular Tube
Structural carbon-steel, rectanguiar tubing shalt conform to the requirements of
ASTM A 500, Grade B.

3.3.1.136  Struclural Fasleners
No lasteners shall be capable of vibrating loose during transportation and during
operalion. All such joints should have some means {o ensure they remain intact.
Double nutling is not an acceplable means of securing nuls. Loclite® thread
locker, wire lies, or disrupling threads are acceplable methods for securing nuts.
Pipe flange bolling components shall be listed in ASME B31.3 (Table 326.1)
meeling the requirements of ASME B18.2 1 and ASME B18.2.2.
Stainless-steel bolis and cap screws shall be ASTM A 325, Grade B8 Stainless-
sleel nuts shall be heavy hex nuls in accordance with ASTM A 563a, Grade 8.
Washers shall be ASTMF 436, Type 3. Carbon-steel Dbolls shall be
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3.3.1.14

ASTM A 307. or
Carbon-steel nuts
marked.

The Seller shall s
specification, usin

1. Antigalling «
stainless-ste

2. Stainless-ste
parls are sta

3. Carbon-stleel
not stainless

4. The Seller
components
following insg

a. Head v

b. Thread:
uniform

C. Head m

d.  Head n
Suspec.

Welding Process

Welding of all pipir
code for "Normal F
performed n accol
for stainiess steel.
accordance with A
steel or AWS D1.¢
accordance with AP
by the Seller.

DRYER AND CONDENSATE RECOVER’
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stler, depending on strength and lorque requirements.
1all be ASTM A 563a. Bolls and cap screws shall be grade

ct fasteners, when they are r
1e following guidelines:

specifically called out in this

wpound (e.g., Loclite® 8009 or 8013) shall be applied where
»olls are used;

bolts, nuts, and washers shall be used when the maling
1ss sleel;

s, nuts, and washers shall be used where mating parls are
el; and

all ensure
> npot used.
tion methods:

that suspect or counterfeit fasteners and
Suspect fasteners can be identlied by the

(ings are marred, missing, or appear to have been altered.

how evidence of dressing or wear (threads should be of
lor and finish}; '

‘ings are inconsistent with a heat lot; and

<ings malching one ol those identified on the Controf of
sunterfeil llems (Appendix D).

shall be pedormed in accordance with ASME B31.3, piping
1 Service.” Welding of alf structures and supports shall be
nce with AWS D1.1/D1.1M for carbon steel or AWS D1.6
dified welders shall perform welding ol all struclural steel in
E B&PV Code, Section IX and AWS D1.1/D1.1M for carbon
or slainless steel. Welding for sheel sleel shall be in
AWS D1.3. Visual and NDE procedures shall be prepared
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331141 Welding Procedure Requirements

All welding shall be performed in accordance wilh the Seller’s approved Wel g
Procedure Specifications. Each Welding Procedure Specificalion shall be
quailified with a Procedure Qualification Record as required in ASME B&PV
Code, Section IX; AWS D1 1/D1L1M; AWS D16, or ANSIAWS D13, as
applicable.

Welding of all stainless sleel including, bul not limited to, structural shapes,
reclangular tubing, plate, and sheel shall be performed in accordance with
AWS D1.6 nontubular, statically-loaded conditions. Welding of sfainless-steel or
carbon-steel piping shall be performed in accordance with the ASME B31.3
piping code for “Normal Fluid Service.” Aulomalic pipe welding equipment and
lechniques may be used.

Welding of all carbon steel including, but not limited lo, structural shapes,
rectangular tubing, plate, and sheel shall be performed in accordance with
AWS D1.1/D1.1M nontubular, statically-loaded conditions.

Welded connectlions on the lifting components shall be 100 percent visual and
100 percent Dye-Penetrant Test or Magnelic-Parlicle Test inspected. If a weld is
in a radioactive material boundary (e.g., process piping), then these welds will
require @ minimum of a visual inspechon and additional NDE (dye penetranl,
magnelic parlicle, or x-ray, as appropriale).

331142 Weld Joints and Preparalion

Weld joints shali be noled on the fabncation drawings in accordance with
applicable welding standards.

331143 Weld Repairs

Weld defects shall be removed and repairted as allowed by the referenced
welding standards. The original Welding Procedure Specification shall be used
for weld repair. Welds that fail examination, shall not be ground oul and repaired
more than twice before the section i1s abandoned and replaced.
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Post-Weid Heat Ti

All primary liquid <
from carbon steel
slresses. No po
Posl-weld heat
ASME B31.3.

Weld Filler

The weld filler ma
Spedcification.

Weld Map

All welds (includin
map(s). The we
number, filler ma
number, and exar
per component wh

Weld identification

1. Prepare we!
relative posi
pressufre-rel:

2. Assign weld
1o pressure-r
identiication

3. Place the we
welds on cos
3ftonlong s

4. Do nol reuse
number.

5. Show heal ¢
requiring CM

DRYER AND CONDENSATE RECOVEF

ment

solution Iransfer piping pressure boundary welds fabricated
all undergo a posl-weld heat Irealment o relieve residual
veld heat lreatmenl is required for slainless-steel piping.
itment  shall be conducled in accordance with the

I shall be as specified in the approved Welding Procedure

pical welds) shall have unique numbering listed on a weld
map(s) shall include the weld number, weld procedure
il control number, welder identification, NDE procedure
1 identification.  Individual weld maps are o be provided
nulliple components are produced.

il be performed as follows:
dentification drawings, tsometric or spool, which show
of pressure conlaining welds and attachmenl welds lo
g components.
nbers lo pressure-conlamning welds and attachment welds
ning components as made. Record weld numbers on weld
wings as welds are made.
bonder identification symbol and weld number adjacent lo
Alion. Place the idenlification symbol approximately every

1s or large welds.

Id numbers. If a weld is completely replaced, assign a new

lot numbers on weld idenlification drawings for matenals
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3.3.1.15 Material Control Process

3.3.1.154

3.3.1.15.2

3.3.1.16

33117

The Seller shall develop a maternial control procedure to be used in the execution
of the work. The material control procedure shall address procurement conlrols,
segregation, and traceability of materials including weld filler rod from receipt at
the shop through processing.

Exposure of Stainless Steel to Chioride Materials

Slainless sleel shall nol be in conlact with malerials contaning more than
250-ppm chiorine. Low-chloride markers shall be used. Chlorinated solvents
shall not be used o clean slainless steel.

Contact of Stainless and Carbon Steel

Conlacl between carbon sleel and slainless sleel shall be avoided during
fabrication. Temporary carbon-sleel clamps, supports, braces, and fixtures shall
nol come inlo direct contacl with slainless-sleel surfaces. Galvanized-sleel
clamps or fixtures may not be used on slainless-slteel piping or componenls.
Wire brushes shall be slainiess sleel. Gnnding wheels and wire brushes shall be
new or used previously on slainless sleel only.

Fabrication Travelers

The Seller shall prepare fabrication traveler(s) for the fabricalion and testing of
the assembled system. The f{abrication bavelei(s) shall include detaited
procurement, fabricalion, assembly, cleaning, examinalion, inspeclion, lesling,

packaging, shipping, and handling sleps required 1o properly labricale, assemble,
and test the equipment! in accordance with the drawings and specilications.

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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332

b. Tolerc 25 not specified on drawings shall be as shown In
Table 0.

ble 3-10: Standard Drawing Dimension Tolerances

Ine Decimal Place +0.1
wo Decimal Places +0.06
iree Decimat Plgces + 0030
Angular ] +2° ]
2. Weldingtot valves:
a.  Ballva 5 shall be disassembled before welding to the valve body.
3. Piping and ¢ ponents’
a. Pipe fl: e, man-way, and flange laces shall be within + 2° of vertical

of honz  ial, whichever is appropriate;
b.  Pipefle = boll holes shall straddle centerhnes;.

c.  Malena nd debris shall be removed from piping and components
belore' ding/assembly, and

d.  Second  conlainmenl housing flanges shall be flal.

Industry and Gov  ment Standards

The codes, standa |, and source documenis that provide the design fabncation
and testing require  nls are listed in Section 2. Sections within this specification
provide spealic de s o1 refetence for application of the codes and standards
documenls. Confli  found between the referenced codes and standards will be
referred to the Buy:  or resolution.

The lollowing sec ns provide the necessary codes for the design and
fabrication of any  cessary pressure vessels, piping and lubing, ventilation
systemns, and struct i systems associated with the DCRS enclosure assembly.
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33.2.1 Design Codes for the Pressure Vessels

The DCRS sleam condensale lank (33-D74-022) and/or any other deemed
pressure vessels shall be designed, fabricaled, and stamped in accordance with
the ASME B&PV Code, Section VIl with supplemenlat nozzle loads determined
from the UBC (1997) Zone 2B seismic criteria for essential fadilities.

Loads on the HIHTL conneclors are shown in Table 3-11.

Table 3-11: Secondary Confinement Enclosure Hose-In-Hose
Transfer Line Connector Design Loads

Nozzle (Inner
- “Pipe Size) y Seismic (-y
2-inch 100 b 100 b 100 b 100 b

All flanges shall be standard 150-1b raised-face flanges, unless olherwise
specthed in this specification or the receipl tank interface control drawing, and
per ASME B16.5, and shall be made from sleel compalible with the pressure
vessel nozzle to which they are being welded. All flange bolts shall be tightened
to the values specified by the gaskel manufacturer.

All pressure vessel welding and inspeclions shall be performed in accordance
with ASME B&PV Code, Sections VIII and IX using personnel certified in
accordance with the applicable design codes.

Postl-weld heal treatment of carbon sleel {(if used) shall be performed in
accordance with the ASME B&PV Code, Section VI, Article UW 40 for Division
1 or Article -4 for Division 2.

An ASME B8PV Code, Section VIl nameplale shall be affixed to the side of each
pressure vessel. The pressure vessels shall be labeled in accordance with
Section 3.3.8

3322 Process Piping and Tubing Design
Codes

All piping and supports shall be designed, fabricaled, inspecled, and tested n
accordance with ASME B31.3 piping code lor "Normal Fluid Service” except for
chilled water, compressed atr, filtered waler, steam supply, condensate recovery
which will be dassified as ASME B31 3 Category D pipmg  For additional
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hey shall be designed in accordance with Section 3.3.1.12.
1 between this specification and these codes, the more
¢ unless waived by the Buyer. Loads on the interface
nin Table 3-12.

2: Skid Assembly Hose-In-Hose Transfer Line
Connector Design Loads

All flanges shall b
ASME B16.5, unle
depending on the
steef compatible w
shall be tightened
by the gaskel man

All piping welding
B&PV Code, Sec
apphcable design «

3.3.23 Ventilation Desigi

ARl ventilation equ
inspected, and tes
Flanders™ designe
praclices

3324 Structural Design

The equpment <
accordance with A
and A1SE SG-2000-

The equpment sug
lested in accordanc

DRYER AND CONDENSATE RECOVER®
16-Dec04

100 ib 100 ib 100 Ib 100 Ib

t a minimum of standard class 150, raised-face flanges per

otherwise specified in this specification or ASME B31.3
pective system pressures. The flanges shall be made from
the piping to which they are being welded. Ali flange bolls
accordance with the torque values and sequence specified
cturer.

1 inspections shall be performed in accordance with ASME
n X, using personnei cerlified i accordance with the
es. '

odes

ient, ducling, and supports shall be designed, fabricated,
I in accordance with SMACNA. Filler housings shall be
and fabricated in accordance with manufaclurer’s standard
des

port structures shall be designed and Iabricated in

> Manual of Steel Construction—Allowable Stress Design

rt structures shall be designed, fabricated, inspected, and
Jjth all the requirements in Section 3.3.1.12.
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Personnel certified per requirements of AWS D1.1/D1.1M shali perform all
secondary confinement enclosure welding and examinatlions shall be in
accordance with AWS D1.1/D1.1M.

333 Radiation

The following seclions delail the requirements for electromagnetic radiation
interference and nuclear radiation exposure.

33.3.1  Electromagnetic Interferencel
Efectromagnetic Compatibility

The equipment shall be designed in accordance with the limits summarnzed in the
following subseclions.

33311 Unintentional Radialors

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 limils specified in 47 CFR 15 or an
Federal Communications Commission-accepled international standard.

333.1.2 Radio Frequency Interference Susceptibility

Applicable equipment shall be lested and evaluated for the immunily to radio
frequency interference from poriable communications equipmenl. The lesting
method and procedure Jor lesling process instrumentation are found in
IEEE Sid C37.90.2.

Since the frequencies of interest are in the bands of 120 lo 190 MHz and 420 to
480 MHz, the equipment shall be evaluated from 20 MHz to 1,000 MHz The
elecing field intensity of 30V/m shatl be used for testing.

33313 Equipment Alternating Current Mains Surge Prolection

Applicable equipment shall be designed to withstand the surge waves specified
n IEEE C62.41.1 and IEEE €62 41 2. The equipment shall be type lesied by the
manufaclurer i accordance with this standard, and certification provided by the
Seller.
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33314  Elechroslalic Disct  je Prolection

3.33.2

334

DRYER AND CONDENSATE RECOVERY |
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The system or in
continue to funclic
panels and other
manufacturer shal
performed accor
IEC 610004-2_ TI
additional relerenc
Nuclear Radiatior
The maximum est
is 4.5 x 10°Rad. 1
five-year design life
Cleanliness
Belore assembly, .
cleaned by flushing
Seller) and blown
extraneous maleria
1. Metallic or oth
2. Abrasive partu
3. Rust and othe:
4. Magnetic and
5 Foreign malen
6. Cutting oils;

7. Excess lubrica

8 Marking dyes.

dual parts of the system shall not be damaged and shall
after being subject to electrostatic discharge on operating
ntrols normally available lo operating personnel.  The
ovide cerlification that Electrosiatic Discharge Tesling was
j lo the methodologies found in ANSI C63.16 or
tes! voltage should be at least 4°kV. ANSI C63.16 provides
to selecting the proper voltage ranges 1o be used.

led contact radiation dose based on a five-year design life
maximum estimated noncontacl radiation dose based on a
9.2 x 10° Rad.

! before preparing for shipment, all components shall be
ith clean waler {(or just aiw if deemed appropriale by the
ean and dry with compressed air lo the exient that
such as those histed below, are nol present.

1usts (shop dust), chips, turnings, and weld splatter;

ase corrosion particles;
1d penetiant residues, dye check, elc;

i.e.. paper, lape, plaslic, sand, and wood);

, grease, and oil; and
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3.35 Corrosion of Parts

3.3.6

3.3.6.1

Stainless-steel components do not require painting except as required for
identificalion or other markings. Il used, paint on slainless sleel shall be epoxy-
phenolic. Solvents and cdeaning solutions used on stainless steel for paini
preparation shall be chlonde free. :

All exposed surfaces of carbon sleel shall be protected from corrosion by priming
and painting (see Section 3.3.6 for proteclive coaling requirements).

Corrosion allowances for piping and tanks are descnbed in Section 3.3.1.2.2.
To the extent practical, connections between dissimilar metals shall be avoided.
Protective Coatings

Prolective coalings shall be used on equipment where spedfied in this
specification and shall be compatible with the process fluid streams. Proteclive
coalings shall be used on equipment in order to meel reliability and
man inability requirements, to protect eauipment from environmental
conditic to ra s , 1 s i ’
weldments shalt be compleled and painted enlirely before instaliation of piping
and o onents on the frames.

Care shall be taken to prolect the painl dunng equipment instaltation. Touch-up
shall be performed to repair defects after the equipment installation is completed.
Protective coaling specifications shall be prepared by the Seller. All exposed
carbon-sleel surfaces shall be painted manulacturer's standard color.

Speaial allenbon shalt be paid to crevices, weld lines, comers, and edges o
obtamn film thicknesses to meet manufacturer recommendations. Care shall be
taken when painting so thal motor nameplates, lifting eyes, or hfting swivel
nameplates are not covered.

Painting Preparation
The Seller shall prepare all surfaces in accordance w  the manufaclurer's

instructions.  Painting shall be perdormed in a clean, well-venlilaled area
separated from awborne particulales generated by shop operations
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3.3.6.2 Paint Application

1.  All exposed bon-sleel surfaces shall be prepared and painled with a
minimum of ¢ coat of primer and a minimum of two finish coats.

2. Pamnt shall b pplied to dry, clean, and adequalely prepared surfaces in
accordance v 1'manufacturer’s instructions. Each coat of paint shall be
properly cure  according lo manufacturer’s instructions before applying
additional coz

3. Al paint cont  ers shall remain closed until required for use. Paint shall
be mixed be e use in accordance with manufacturer’'s instructions.
Agitation dur application must be provided where specified by the
manufaclturer.

4. Paint may be  phed with a brush or sprayer according 1o manufacturer’s
instructions.

5. All coals shall applied in such a manner as to produce a film of uniform
smoothness. pecial atiention shall be paid to crevices, weld lnes,
corners, and e 2s to obtain the required thickness.

6. The manufack s instructions for thinning, mixing, handhng, and applying
the products sl be considered to be part of this specification.

7. All coats shall » applied to produce a film of unifoim smoothness and
nominal thickn 5 of not less than 3 mils with a total mimmum thickness
(with primer a  top coat) of 5 mils. Special attenfion shalt be paid to
crevices, weld s, corners, and edges 1o oblain the required thickness.

3363 Primer
The Seller shall us:  landard zinc-rich primer for carbon-steel slruclures or

piping.  Precoated «

panting.

DRYEH AND CONDENSATE RECOVERY S
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3.3.6.4 Paint

1. The Seller shall use a slandard lop coat compatible wilh the primer for
finish coals on carbon-sleel structures or piping.

2 Precoated or slainless-sleel pipe support components do not require
painting.

3. The freighl container external lop coat shall be while lo minimize solar
heat load.

3.3.7 Interchangeability
The Seller shall specify the assembly level at which components shall be »
interchangeable or replaceable. This is a design consideration 1o be reflected on
the design drawings and/or supporting documenls {such as calculations and
analyses).

3.3.8 Identification and Marking
Clearly mark and idenlify any components that are required lo be removed
before installation of the assembly at the Buyer location 3.. sl Hing blocks).
The markings on all molors shall be in accordance with the NEC® (NFPA 70)
and NEMA MG-1.

3381 Equ ent Labeling

The Seller shall label all equipment In accordance with this specification.
Equipment to be labeled shall include, as a minimum:

1. Valves and dampers;

2. Label externat valves:

3 Instruments and gauges, pumps, motors, tanks, compressors, and filters;
4. Transtormers, distribution panels, and, inslrument enclosures; and
DRYER AND CONDENSATE RECOVERY SYSTEM SKID T Page 107 of 146
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© 3382

5. Junction bo
Appendix G t

a.  Instrum
b.  Electric
c. Power (
Only the Equipme
shall be 1-3/8in. t
background. The
attaching to compc
Tags shall be atta
wrap. Tags shall
stlicon rubber adhe
visible and not si
operation. Tags st
Piping Labeling
1. Piping shall t
denole fluid
“PROCESS "
applicable.

2. Text shall be
shall be per 1

a. Process
b.  Compre

C. Fillered

3 Labels shalt

part number |
than 3/4 in._

DRYER AND CONDENSATE RECOVE
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shall foliow ihe labeling convenlion consistenl with
W

(24V dc): 33-1UB-HH
110V ac) 33-EJB-#iHt
WV ac) 33-PJB-#itt

Identification Number is required to be on the lag. Tags
-3/4 in. minimum and use 3/16-in.-high black text on white
igs shall be plastic and have at least a single hole for
nis.

2d to components wilhout a flat surface using a nylon tie
: altached to components with a flat surface using clear
e. Equipment lags shall be located where they are readily
2¢t lo damage or accidenial removal during equipment
be suitable for the environment on which they are installed.

narked with arrows to denotie fluid flow direction and text to
e conveyed. The fluid conveyed shall be marked as

‘COMPRESSED AIR,” or “FILTERED WATER,” as

' capital letters. The label background and letlering colors
following list.
nd piping shall be yellow field with black letters,
2d air piping shali be blue field with while lelters, and
ter piping shall be green field with white lellers.
made from sell-sticking polyester or vinyl (Electromark®

)0 series of Buyet-approved equal}. For pipes thal are less
iameter, the label size and lellering shail be appropriately
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sized to the size of the pipe. For pipe that is grealer than 34 in in
diameter, leltenng shall be in accordance with Table 3-13.

4. The labels shall be placed on pipes in the localion most readable from the
operalor's normal viewing position.

5. Piping labels shall be placed before and alter each valve and piping joint.

Table 3-13: Pipe Labeling Format

" Pipe Outside

© - Diameler’

(maximum)

S| Cneny

075 125

15 2 8 0.75
25 6 12 1.25
8 10 24 . 25
10 — 32 B 35

3.3.83 Wire and Cable Labeling

Alt wires and cables shali be labeled at both terminations with the identification
shown on the Seller developed fabrncation drawings. Labels for instrumentation
wire and cabling shall follow the convention in Appendix G. Conductors shall be
ide fied with heat-shrink tubing with black typed-on letters. Hand-lettered labels
shall not be used.

3384 Terminal Labeling

Terminal block labetl lags 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 tesminal 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
stamnless-steel cable, clamps, or chains.
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3.3.85 Conduit Labeling

1. All conduils il be labeled with the identification lag on the contract
drawings an  he highest voitage conlained in the conduit as in lhe
following exa e:

rE-123 - 110 VAC 1Pﬂ
2. The minimun  ter height shall be 1/4 in. The label length shall be as long

3.386

as required |

onlain the required information. The label color shall be

while backgre 3 with black lettering. Texl shall be all capital letters. The
labels shallb  durable material that is permanently secured to the conduit
by an adhesir  r mechanical means. The label may be melaliic or plastic.
The label sh. e affixed securely in place in a manner {o prevent their

loss, damage
to mount the
damage to th

! abeling of Hand!

All equipment thal
points and be marl
yellow painl. Al s
DOE/RL-92-36, as

Structural and me
identificalion displa

ppage, or accidental removal. However, the means used
bel should permil its removal when necessary withoul
wface to which it was altached.

and Lifting Devices

esigned to be mechanically lifted shall have marked liffing
with the lifting weight. Lift points shall be identified with
alized Wting devices shall be marked in accordance with
WS,

inical below-the-hook devices shall be provided with
the following dala, as a mmmum:

Uk

1. Raledload,
2. Manufacturer’  wne,
3. bibngdevice'  3ht (if over 100 Ib),
4. Drawmng numt  if applicable), and
5. Senalpumber  apphicable).
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5 specilication and document how the
porated into the design and fabrication
~meel calculated demand, selection of
ent).

onents that require a CMTR or CoC.
‘or process piping and all malerial that
(e.g.. slruts, plate, pipe fasteners).

obtain vendor cut sheets for major
'm. At @ minimum, the sel of major
on the P&ID (valves, instruments,
ackage will be used to evaluate how
, and function of components for their
nd in supporting calculations.

: minimum  documenlt  requirement

review, and as final is shown on the
sheet (Appendix F). ...e submilials
15 the delineated packages for review

1 with this specificalion number, itemn
xr's wdentification number. Submillals
ance with the directions lound in the
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Approval by the Buyer does nol relieve the Seller from the responsibility for
accuracy or adequacy of design under this specification.

Submiltals are divided into two types: (1) those requiring “approval before
proceeding” (i.e., weld procedures or prepurchase evaluation data) and (2) those
requiring “approva!l before shipment” (i.e., vendor information data).

Submittals requiring approval before shipment will be reviewed lo verify
completeness and adequacy for their intended purposes.

Unacceplable items thal require approval before proceeding wiil be handled as
specified below.

A submittal requiring approval that is nol approved by lthe Buyer will be
dispositional as:

1. “Not Approved, Revise and Resubmit.” The submiital is considered
technically deficient, or incomplete, and is therefore unacceplable.
Resubmitlal is required; hence fabrication, procurement, or performance of
proceduies shall not proceed.

2. “Approved wilh Exception.” Fabrication, procu  nent, and performance ol
procedures may proceed, and resubmiltal is required 1o verify incorporation
of the exception. Final acceplance of the item is contingent on the Buyer’s
receipl and approval of the corrected submittal

Submittals requiring approval before shipmen! that are determined 1o be
incomplele or inadequate will be marked "Resubmil” and will be returned. An
explanation of the deficiencies will be included for correclive action by the Seller.

Design Documentation

The Seller shall provide all shop fabrication drawings that detail how the specified
parls and materials will be assembled to meel the requirements of this
specification. Shop fabrication drawings shall clearly identify the malenal fype
and grade on the Bill of Material. The Seller shallinclude a Bill of Material and
submit to the Buyer for review and approval. Fmnal as-built drawings shall be
provided by the Sclier at the conclusion of fabrication and lesting  An
arrangement  drawing (Sketch DBVS-SK-M109) is provided in Appendix A
Modifications 1o the arangement drawing can be proposed by the Seller 1o
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n of the tolal assembly; however, modifications and the
drawings are lo be approved by the Buyer before
al or initiation of fabncation.

icate the equipment according to the approved design
the Buyer.

it design questions and request design changes in writing
tion or concurrence. '

ntain designaled full-size drawing selts for incorporating
iwred with the Buyer. The Seller shall incorporalte all redline
ings and submit both paper and efectronic copies of the
2 Buyer.

required for the ASME piping, support structure, and lifting

e included in reports lhat have undergone independent
- qualified personnel. Design calculation reports shall be
“Hor review and approval before the stait of fabrication.

r to the Buyer three hard copies and one electronic copy of
rel as-built drawings and specifications accurately depicting

Drawings shall include dimensional layouls, dimensioned
ensioned component delalls  (if not included on
eets), flow and electrical diagrams, material and fastener
:ld symbofs, and notes. The designer’s name, responsible
of Maternials, and drawing numbess shall appear on the

Submittal

witness/hold poinls n the fabrication traveler during the
f the fabrication traveler. Witness poinls can be waived by
re documented in wiriling. Hold pomts require the Buyer
>nt during the fabrication, examination, spection, or lest
1 lraveler shall include final hold poinl for Buyer walkdown
ince before shipment
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Schedule and Component Leac. _ne

A proposed schedule of fabrication, inspection, and lesting of all DCRS skid
assembly equipment shall be submitled for review with the bid and approval with
the submittal of the fabrication traveler(s).

A proposed schedule shall be provided showing the discrele steps and schedule
to complete all work described in this specification. The schedule shall identify
fabrication drawings, engineering, parts procurements, fabrcation, examination,
inspection, and lesling activities. A list of components and Jead time delivery for
each component shall be provided to the Buyer. Component substitutions can
be proposed by the Seller lo 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 strucl 2l
calculations and one week for review and approval of all other documents. The
Buyer shall provide a calculation review sheel identifying requirements for the
calculations.

3.3.12.4 Spare Parts List and Specia ol

Reqguiremen

The Seller shall provide the lo"owing_ as required for installation, maintenance,

and operation of the assembly:

1.  Recommended spare parts list for Buyer concurrence. The spare parls
lists shall be based on equipment mean time between failures and fong
lead procurement items (long lead defined as longer than four weeks {rom
order placement 1o dehivery).

2. List ol required special tools.

3. Speadal tools manufactured dunng fabrication shall also be provided on
delivery.

4. List of requited lubricanls.

5. Lubnecant 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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3.3.13.1

3.3.13.2

33133

Submit spare par
approval.

Final Data Packa
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and inspections hi
and approved by 1l
the intended shipg
the package, and
package shall incl
Commilmenls shec

Personnel and Tr:

Records for the fo
Buyer. Review of
nspection by the B

Welder Qualificati

Welder shail be qu.
AWS D1 1/D1.1M,

welding, including 1
being performed an

Weld Examination

Welds shall be ex:
supports and per /
examiner shall mee
components and ra
100 percent Dye-Pe

Electrical Inspectic

An NEC® Electrice
contracl. Al defic
shipment. Cerlilicat
report shall be prep:
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special tool, and supporling vendor data for review and

1p the skid assembly and ancillary hardware until all tests

been performed and the hnal data package is complete
luyer. The Seller shall notify the Buyer three weeks before
date, and shall allow the Buyer one week afier receiving
e shipmenl, lo review the data package. The final data
: all items specified on the Bidder’s Drawing and Data
ppendix F).

ng

ing areas shall be prepared and made available for the
qualificalions may be subjecl to a surveillance or source
r.

>d in accordance with ASME B&PV Code, Sectlion £X and
applicable.  Documentation for personnel performing
ing, shall be submiiled o the Buyer before welding work
aintained in a Welder Performance Qualification Record.

wed per ASME B31.3 al a minimum for piping and pipe
> D1./D1.IM for structural steel. A ASME B31.3 weld
e code requirements. Welded connections on the lifting
iclive service boundaries shall be 100 percent vi at and
-ant Test or Magnelic-Particle Test inspected.

ispector shall inspect equipment fabricaled under this
stes found shall be corrected or dispositioned before
documentation for the electrical inspector and mnspection
by the Seller
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4 QUALITY ASSURANCE REQUIREMENTS

4.1

4.1.1

41.2

The following subsections provide the minimum QA requirements for this
speaification.

GENERAL

The Seller shall document, implement, and mainfain a QA Program that is based
on a national standard and idenlifies the aclivities 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 o the Buyer for
review before award of contract.

The Seller shall assess ils QA Program regularly 1o ensure its effeclive
implermentation.

The QA Program shall provide for indoctrination and training, as necessary, of
personnel performing aclivities affecting quality to ensure that suitable proficiency
is achieved and maintained. Personnel who conduct inspection and test
activilies shall be qualified 1o conduct those aclivities and cedtification of the
quallication must be submitted to the Buyer on request.

Design

The Seller must define, control, and verify designs developed for this conlract.
Design nputs must be specified on a timely basis and comeclly translated into
design documents. Design interfaces must be identified and controlled. Persons
who did not design the item musl 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 initia) designs.

Procurement Document Control

Procurement documents must include or reference  sufficient quality and
lechmical requirements in order 1o describe the items and services requested.
Procuremen! 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 individusls who reviewed and approved the ongmal
procurement documents.
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process for accepling procured items. This process must
bination of the following: Cerlificale of Conformance,
iving inspection, and posl-insiallation tesling.

le a legible and reproducible CoC. The CoC shall be
’s authorized represenlalive responsible for quality

as a minimum, the following information:

2 Buyer’s conlract or purchase order number under which
pment, component, or sefvice is being purchased.

y by means of posilive idenlification from the material,
nenl, or service to the CoC.

ific procurement requirements metl by the maleri
nenl, or service supplied (i.e., codes, standards, or other
ation). The procurement requirements shall include any
s, waivers, or dewviations applicable to the subject
‘nl, componeni, or service.

rement requirements that have nol been met, together
1 and the means for resolving the nonconformance.

syst 1g the procedures 1o be followed in filling
administrative procedures for review and approval of the
ribed in the Seller's QA Program.

shall provide a means to verify the validity of the Seller's
:cliveness of the cerlification system (1.e., during the
f the Seiler or independent inspection or test of the
conduct this verification at intervals commensurale with
erformance.

flowdown all QA requirements from this contract to any
suppliers. Any access to the subbier
facilities for venficalion acliviies will be requested
> access, and venfication activiies may be performed
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The Seller must ¢
and drawings.

appropriate quani
prescribed activitie

Identification anc

The Seller shall es
are used or nstalle

All tems shall be
other identifier pre
or the package co
markmg shall not
or physical require

The Seller shall su
(e.g., drawing, cal:
enable the Buyer
copy of such doct
item.

The Seller shalt id
having kmited she
expiration dale. Tt
environmental con
furnished having le
shipment.

Certified Matenal

mechanicat propert
with each shipme
inforrmation as a mi

1. Product desci

2. Aclual results
the provisions

ument and implemenl appropriale instructions, procedures,
structions and procedures must include or reference
ive or qualitative acceplance critena for delermining that
1ave been satisfactorily accomplished.

sntrol of items

lish controls to ensure that only correct and accepted items

ntified with the applicable part humber, model number, or
ibed in this specification. ldentification shall be on the item
ining the item. When the identification is on the item, such
air the service of the itemn or violate dimensional, chemical,
nts.

it a fegible and reproducible copy of the product data sheet
} cut sheel, brochure) that provides adequate information to
rerify the form and function of the articles procured. One
:ptation, unless otherwise specified, shall accor any the

ify each item, assembly, pa 3ge, conlainer, or material,
ile, with the cure date or date ol manufacture and the
Seller shall specily any storage temperatures, humidity and
ons that should be maintained. Malerial shall not be
than 75 percent of the total shelf life available at the time of

:st Reports  containing  actual chemical analysis  and
of the matenal being supplied shall be submutted before or
of material.  Each CMTR shall contain the following
wim:

on fe g, specfication(s), codes, fype of matenal};

chemical analysis/mechanical testing n accordance with
the code, standard, and/or speciicaton;
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3. The specification and malerial grade,
4.  Traceability lo the item tesled (e.qg., heal number, lot m  Jer);

5. Name ar address of manufacturer (may be identified by letlerhead, logo,
elc);

6. Manufacturer’s ASME cerificale number and expiration date;
7.  Buyer's contract number and item number to which the repc  applies; and

8. The report shall be signed by an authonzed representative of the
manufacturer.

In addition to the ASTM/ASME marking, the Seller shall physically identify each
item/part fumished to the Buyer with the heal number (or identification number
that is traceable to the heat number) and the contract number. Methods and
malerials used to accomplish required markings shall be compatible with the
malerial being marked. Smali items shall be  agged/wrapped and tagged.

415 ¢ trot of Processes
The Seller shall have processes to conlrol processes, including special
processes that control or verify quality (e.g., welding, heal treating, and NDE).
Special processes must be performed by qu:  2d personnel using qualified
procedures in accordance with specified requirements.
Seller personnel performing weld inspections shall be cerlified as a Ceriied
Welding Inspeclor (CW!) in accordance with the requirements of AWS QC-1.
The following documentation shall be submitied for Buyer approval before the
slart of fabrication:
1. Currenl AWS CWiI ceriification;
2. Currentvalid visual acuity examination (inust be given every three years);
and
3. Visual weld inspectior  rocedure(s)
DRYER AND CONDENSATE RECOVERY SYSTEMSKID . Page 12101 146
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4.1.6

Welding procedu
applicable AWS o
submil copies of
welder qualificatio
documents is reqt

Nondestructive e

. accordance with tl

1s not authorized L
approved by the B

1.  NDE personr

2. level I, N,
including ot
examination,

3. NDE method
the Buyer’s ¢

Nondesltructive ex:
ilem examined, sh:
signed and daled |
radiographs shall ¢
Radiographs and

subject to approval

These requirements
Veriflication and Ve

The Seller shall h
conformance of an
document the char
employed. The Sell
acceplance shalt be
direclly supervised t

and personnel shall be qualified In accordance with
SME requirements spectified in the contracl. The Seller shall
welding procedures, procedure qualification records, and
>cords 1o be employed. Buyer review and approval of these
1 before start of fabrication.

ninalion personnel shall be qualified and certified in

recommended guidelines of ASNT SNT-TC-1A. ~  : Seller

egin labncation unlil the following documenlation has been
i

qualification and certification procedure;

ifor I personnel qualification and cenrtification records,
dive evidence of NDE ftraining, formal education,
yerience, date of hire, and current visual acuity exam; and

ocedure(s) comphiant with the applicable requirements of
‘act.

nation teporis and radiographs shall be lraceable 1o the
nciude all essential examinalion paramelers, and shall be
a qualified/cerified NDE examiner. Al NDE reports and
>mpany or preceded shipment of the item or component.
liographic technigue and examination reporis shall be
the Buyer before shipment.

all be passed to lower-tier subcontractors.

ication Methods

© a process 10 plan and execute inspechions to verify
n or aclivity lo specified requirements. The process shall
enslics o be inspected and inspechon methods (o be
shall document the resulls of inspections. Inspections for
>rformed by persons other than those who perforraed or
work being inspected.
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The Seller shall submit, as required by the conltract, legible, reproducible copies
of inspectlion and/or teslt reports. The reports shall include, as a minimum, the
folfowing information:

1. Identification of applicable inspection and/or lest procedure;
2. Resulling data fos all charactenstics evalualed, as required by inspection or
lest procedures, including reference 1o information on aclion taken in

conneclion with nonconformances;

3. Traceability to the item inspecteditested (e.g., seral number, part number,
lot number), date of inspection, name of inspector, lype of observation; and

4. Signature of the Seller’'s authonzed represeniative or agency performing
the inspection or test.

Key items lo be verified include, but are not hmited to, the mechanical and
eleclrical function of all equipment and components.

417 Test Control
The Seller shall have a process (1o plan and execule tesls) to verity conforman
of item or aclivity o specified requirements. The proce  shall document the
characteristics 1o be tesled and wds  be _ oyed. Tesls required lo
collect dala, such as for siing or design inpul, shall be evaluated.
The Sefler shall prepare a detailed test plan. Before slarting work, the plan shall
be submitied to the Buyer for approval and insertion of Buyer's designated
source inspection and wilness nolification points. The test plan shall provide lhe
following, at a minimum:
1. Troceability to the Buyer’'s purchase/contract order document number;
2. Name or descripion of the item to be lested (e.q., components,
assemblies, subassemblies);
3. Method/procedure to be used dunng test; and
4. Subsequent revisions/modifications 1o the test plan require review amnd
approval by the Buyer before implementation of the changes.
DRYER AND CONDENSATE RECOVERY SYSTEM SKID ' ) Page 123 of 146
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4.1.8

The Seller shall pr
1. Item tesled,

2. Date of test,

3.  Testerordat
4.  Type of obse
5. Results and ¢
6.  Action takeni
7. Person evalu.

Test plans and le
records.

Control of Measur

The Seller shall cc
testing equipment
specified periods ar

The Seller shall n
Calbration, traceab
Calibration shalt t
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1. Buyer’s contr

2. ldentification ¢
and

3. Standards usc

In addition, the Sel
report shalt be den
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est reports that include, as a mimmum:

rder,

abihly,
1ection with any deviations noted, and
2st resulls.

orts must be submilled to the Buyer for the project

id Test Equipment

tools, gauges, instruments, and other measuring and
for activities aflecting quality, and shall calibrate at
1st lo maintain accuracy within necessary limits.

n legible, sroducible copies of Certifica

1e NIST, for each article contracted. Each  rlificate of
ned by the Seller’s representative responsible for
; authenticily, and shall be identified with the following

ber,

article o which the Certificate of Calibration applies,

ahbration

all submit a reporl of aclual calibration results.  The
to the acceptance criteria of the tems submitted and
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419

4.1.10

4.1.11

sh: meet the contract requiremenis. The report shall contain the signature of
the authorized representalive of the agency verifying compliance. One copy of
the documentalion, unless otherwise specitied, shall accompany the applicable
item(s) shipped.

The Cerlification of Calibration will be held on file by the Buyer as objective
evidence to support the aclual lest resulls and atlest lo the fact that the
calibrated item(s) met requirements.

Han ing, Storage, and Shipping

The Seller shall prepare and submit for Buyer review and approval, before use,
procedure(s) or plan(s) for the packaging and shipping of materials, equipment,
or componen!s to be furnished under the contract. The procedure(s) or plan(s)
shall include, as appropnate, cleanhness inspechon before packaging, use of
preservatives and coatings, descriptions of specially designed shipping
containers, handling and rigging dala, final inspections, and the type of transfer
and shipping vehicles.

Inspection, Test, and Operating Status

The ¢ It have a process todenify the status of inspection and a  ilies
on ite doc  nis lraceable to the it 5, and to ensure thal items whi
have not passed fthe required inspeclions and lests are not inadverienlly
installed, used, or operated. Slatus shall be mainlained through indicators
{1e_, physicat location) and tags, markings, shop lravelers, stamps, inspection
records, or other suitable means. The Seller must specify the authority for
apphlicaltion and removal of tags, markings, tabels, and stamps.

Control of Nonconforming ltems

The Seller must have a process to confrol items that do not conform lo specified
reguiiements to prevent inadverient installation or use. These controls must
provide for identication, documentation, evaluation, segregation (when
practical), and disposition of nonconforming items, and for notification to affected
organizatons.

All nonconformming conditions wdentified at the Seller's facility, with a proposed
disposition of "Accepl-As-Is” or "Repan,” as defined below, shall be approved by
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4.1.12

the Buyer before
disposilion:

1. Accepl-As-Ik

2.  Repawm: No
meet require

Nonconforming ite
accordance with a
unless the noncor
crleria.

Nonconformances
nonconformance |
nonconformance ¢
the repor shall be

Alfter the proposec
the Buyer, the fon
take place after B
shalt be shipped ta

Corrective Action

The Seller  all ha
and to correct th
correclive action |
reporied lo appropi
venly implementab

During the penod
provide, to the B
conditions adverse
or noncomphances
provided lo the Buy

In addition, the Sel
subcontractors/sup;
work perlormed for
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oplier implementation of the nonconformance report (NCR)

lonconforming matenals will perform its intended function.

nforming ilem can be. corrected so thal its characteristics
nis of the contract. :

identified as “Repair” or “Rework” shall be re-examined in
icable procedures and with the original acceplance criteria,
ming Hem disposition has established altemale acceplance

hall be documented by the Seller on ther own
1 or one provided by the Buyer. After documenting the
providing a proposed disposition and {echnical justification,
ymitted to the Buyer.

sposition has been evaluated, and approved or rejected by
halt be returned to the Seller. Corrective action may only
r approval. Copies of completed, Buyer-approved, NCRs
> Buyer with the aflected ilem.

a process to promplly identify conditions to qual

as soon as praclical.  The identification, cause, and
conditions adverse lo quality shall be documented and
> fevels of management. Follow-up aclion shall be taken fo
of this corrective action.

performance of work for this contract, the Seller shall
:r, copies of all documents that conslilule reporis of
qualily (e g., deficencies, weaknesses, nonconformmances,
th established requirements) related lo items or services

shall ensure flowdown of these requirements to s sublier
rs of qualty-affechng items andfor services procured for
Seller
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4.1.13 Quality Assurance Records

The Selier shall have a process o specify, prepare, and maintain records that
furnish documentary evidence of quality. Records shall be legible, identifiable,
retnevable, and protected against damage, detenoration, or loss. The process
shall establish and document responsibilities and requirements for records
fransmittal, distribution, retention, maintenance, and disposition.

4114 Contro! of Graded Fasteners

The following are minimum requirements for high strength graded fasleners
produced in compliance with national consensus standards (1.e., SAE, ASTM,
ASME):

1.  Fasteners shall exhibit grade marks and manufaclurers identification
symbols (headmarks) as required in the specifications referenced in the
contract.

2. When requested by the Buyer, the Seller shall provide tegible and
reproducible copies of the manufacturers CMTRs. These CMTRs shalt
report the values of the actual chemical and physical tests performed on
the represei | lener lot and malerial heal. Faslener packaging ano
labeling shall be traceable by lol 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 deslructive
testing by the Buyer to verify compliance.

4.2 INSPECTIONS AND TESTS

fraclory Acceplance Tesling of the equipment is required.  All lemporary
elecincal equipment including wiring and instruments necessary 1o allow
component testing will be provided by the Seller.

Waler used for cleaning or hydrostatic testing (if used) shall be lested for
chlorides before use. The chioride content of the lest medium shall not exceed
250 ppm for waler temperatures of 149 °F or less.
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documents.
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n, and tesl plans, procedures, and specifications shall
for review and approval. The Buyer reserves the right
hall be given a minimum of ten working days written
e.

hall be visible on all test equipment. Mea: ng and
ceplance inspections, examinations, and {ests shall be
ith the Seller’'s QA Program and shall be traceable lo a
dard.

resulls of the examinations, inspections, and tesls
ocumenled and submitted to the Buyer.

't and Lilt Test described in Sections 4.2.3 and 4.2.8.4,
d shall be submilted lo the Buyer with test records or

lions

ed i accordance with the Seller’s standard practices.
Inspector, with current certificabion in accordance with
v visual examinations: and examiners, cerliied to
serforrn NDEs.  Visual and NDE weld examination
wited, along with t personi cerlil
wproval before performance of the inspections and
n the Bidder's Drawing and Data Commitments sheel
all be mspected.

ions, o the

is shall be examined n accordance with ASME B31.3
“luid Service.”  Welds to be radiographed shall be
noted on the shop drawings as described previously.
10-percent radiograph of pipe welds for purposes ol
1 to have lailed 10 meel the acceplance cnlena for
ic examination as staled n ASME B31.3, shall be
in accordance with the onginal Welding Procedure
cent re-examined in accordance with ASh  B31.3.
:pans shall be made on any given weld before the
eplaced.
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423

424

The struclural steel welds shall be examined in  accordance with
AWS D1.1/D1.1M or AWS D1.6 and shall meel the acceplance criteria slated in
AWS D1.1/D1.1M. Welded connections on rnigging aftachmenls {except
ISO-conlainer corner fitings) or below-the-hook lifting devices shall be
100-percent visual and 100-percent Dye-Penelrant Tesled or Magnelic-Particle
Tesled.

Leak Test

All piping shall be pressure-leak tesled in accordance with ASME B31.3 piping
code for "Normal Fluid Service, Paragraph 345" Components that could be
damaged during the test shall be isolated or removed and the outlel flanged,
caped, or plugged. Pressure test results shall be recorded and submilted to the
Buyer.

Methods for performing all inspection, examination, and tesling shall comply with
lhose requirements outhined in the code including, but not limiled lo, visual
examination, visual weld examination, and leak testing. Performance of the leak
test shall be in accordance with the code using the line pressures indicated in
Table 3-1 to calculate test pressures. Procedures shall be submilted by the
Seller to the Buyer for all testing required by the code before testing.

Resulls of the presst tinclue awvi ‘ecord, shall be documented
and submuilled lo the Buyer.

Equipment Test

The Seller shall wrile a check-out tesl procedure including the following
sequences:

1. The check-out test procedure shall be submitted for approval by the Buyer
before testing,

2. The Buyer shall review and approve the check-out test procedure belore
check-out tesling is begun, and

-3 Test reports shall be prepared for each test specified below and submiited

1o the Buyer.
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425

Each component,
funclional. In ord
provide temporan
aclivation circuil
required for pneu
from the skid jur
tested from the sk

The Seller  all ;
valve-position-swi
Seller shall activ
conlacls change ¢
that indicates all ¢
the Buyer for revi
conta where
operaled valve, ar

The Seller shall
correcl. Ifitis r
leads

Instrument Testi

Each instrument »
temporary power,
proper indication
shall be verified a
to physically actr
applicable.

For control loops
individual sensors
Programmable Lo
shall be tesled, b
the MCS hardware

For local controt

where practical,
1o the feed pump
position and verify
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trument, sensor, and valve shall be lesled to verify that it is
o complete these functional check-out tests, the Seller shall
wer and swilches for each valve activation and component
the system. Compressed air or bollled nitrogen is also
ically-actuated valves. Ali elecirical devices shall be lested
n box to the end device and all instrumentation shall be
anction box termination.

rate each valve to verify thal the valve functions and that
confacls are properly made (using an ohmmeler) The
valve from the skid junction box and verily limit-switch-
> al the skid junction box. The Seller shalt make a checklist
acts checked. The valve-test checklist shall be submitied to
and approval before lesting. The checklist shall include all
ication of voltage would fire a solenoid, aclu : 3 aw-
hange positions between switch contacls.

the pump motors and verily that the rotation direction is
the Seller shall reverse two of the temporary connection

Reguirements

be lesled for proper operation. This may require applying
4-20-mA loop with indicalors, of other methods to venty
function. All signals that are fed to the termination panel
2 termination panel. The device should be lested with fluid
» the devices for detecting level, pressure, flow, efc | as

wided by the MCS, no lesting wili be required excepl the
iches and starters  Example: A level swilch feeds the
Controller which contiols the feed pump. The level switch
1e shutdown signal to the pump cannol be vernfied without
id program, provided later.

stion, the system shall be provided with the normat fluid,
rerationally test the contiol loop. Example:  Level mnterlock
down will be tested by flling the 1ank above the level swilch
the pump shuts down.
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should be te 3 with fluid lo physically aclivate the devices for detecting
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level, as app

3. Each valve ¢
that valve-po
and valves g
and loss of
the skid junc
contacts che
application ol
and change ¢

4. Venfy heating

%2

The second:
secondary co
left standing f
signs of leak:
materials thal
test, or protec

6.  Verily weight
Electrical Test

Electrical continuity
acliviies have been
power, contiol, Instr
identified. The S
connection o the D
than 1 obms The
from the power grou
that no unintentiona

the Seller shall p
certification docume

tests.

All dehciencies foun

ble.

it be aclivaled/operated to verify that the valve functions,
m-switch-conlacls are properly made (using an ohmmeler)
ave their specified fail posilion on loss of compressed air
ric power. Remole-operated valves shall be activaled from
- box. The Seller shall make a checklist that indicates all
2d. The checklist shall include all contacls where
tage would fire a solenoid, acluate an aw-operated valve,
lions between switch contacls.

d cooling system is operational and functions properly.

confinement shall be stalic-leak tested by filling the
ernent enclosure with water 1o 8 in. from the floot level and
1 period of 24 hours. No visible drop in water level or other
shall be evident. Equipmenl, wiring, insulation, or olher
1y be damaged by the waler shall be removed b e the
from damage.

center of grawvity of the overall assembly.

sting shall be undertaken after all wiring and labeiing
mpleted. An ohmmeler shall be used to delermine that alt
entation, and grounding circuils are complele and properly
© shali verify the resistance between the mam-ground
S skid assembly and any point in the ground circuit is less
er shall verily mstrument ground is separate and isolated
circuit to the extent allowed by the NEC @ (NFPA 70} and
2clrical grounds exist.

are a lest data sheet of ciwauls tested and provide
tion for electrical personnel qualified to perforin electical

13l be corrected or dispositioned before shipment
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Electncal test report, inspection reports, and cerdificaion cumenlation shall be
submitied to the Buyer.
4281 Electrical Inspections

DRYER AND CONDENSATE RECOVERY SYSTEM SKI0

16 Dec-04

'01

Inspection of torque values against NEC® (NFPA 70) and manulaclurer’s
requirements. )

Inspe  on of physical location, anchorage, and grounding.

Inspect bolted connections for high resistance.

Inspections for motors:

a.  Correct application of lubricant,

b.  Insulation-resistance testing in accordance with IEEE Sid 43, and
c.  Perform stator resistance test phase to phase.

Inspections for cables and breakers:

a.  Inspect for physical damage,
b.  Inspect for correct identfication and arrangement, and
c.  Inspect jackel insulation and condition

Circutt breakers are to be inspecled for proper size, correct installation,
manual operation of handles, and suspect/counterfeit parts per Appendix A.

Page 133 of 146
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All motors shall b
insialled correctly :
shall be performed
the exception of Bt

1. Motors shall
with NEMA M
shall be suppl
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frequenc

b. No load
frequenc

C. Mechani

with NEI
than 251
d. High pote
e. 1000V de

2. Motors shall be
3. Molor slarters
4283 Wiring and Breake

All winng and break
free from mechanic:
performed in accorc
provide wiring and b

1. Meggerlesis a

2. Conhnuily test
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jiven a souline tesl to demonstrate thal the motors are
I free from mechanical and electrical defects. Motor tesls
accordance with the Seller’s standard practice. Tests with
—provided motors shall include, but are not limiled to:
designed and lested by the manufaclurer in accordance
1. Cenlificates of Conformance and/or certified tesl resulls
for the following tests: ‘

readings of current, power, and speed al raled voltage and
wdings of current, power, and speed al rated vollage and

vibration and molor balance test resulls in accordance
MG 1-12.06 and NEMA MG 1-12.07 for motors greater
al test resulls in accordance with NEMA MG 1-12.03; and
egger test for one minute, phase to ground.

1ecked for correct rotation.

ill be tested for functionality.

st

shall be given rouline tesls lo demonstiate that they are
nd elecincal defects. Wiring and breaker tests shall be
ce with the Seller’s standard practice. The Seller shall
kers lest dala thal include, but are nol liniled lo:

equired for all electrnical power wiring;

is required Jor all electncal power and instrumentation
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4284

429

3. Perform insulation resistance test on each conductor with respeclt lo ground
and adjacent conductors,

4. Perform continuity tests to ensure correcl connection, and
5. Verify uniform resistance of parallel runs.
Instrumentation Testing

Each instrument will be tested for proper operation. This may require applying
temporary power, a 4-20-mA foop with indicalors, or other methods to vernfy
proper indication and function. Al signals thal are fed to the termination panel
shall be venfied at the termination panel. The device should be lested with fluid
to physically activate the devices for detecting level, pressure, flow, etc., as
applicable.

For control loops provided by the MCS, no tesling will be required (except to
verify the field device and wiring) and the individual sensors/swilches and
starters. Example: A level swilch feeds the Programmable Logic Conlroller
which controls the feed pump. The level switch shall be tesied, bul the shutdown
signal to the pump can not be verified without the MCS hardware and program,
provided laler.

For local contral function, the system shall be provided with the normal fiuid,
where practical, o operationally lest the conliol loop. Example: Level interlock
to the feed pump shutdown will be tested by filling the tank above the level swilch
position and verifying the pump shuts down.

Lift Test

The fully assembled DCRS skid assembly shall be hfted from a horizontal
position, holding for 10 minutes without incurring any damage such as deformed
lifting eyes, pulled threads, elongated lifting points, or pulled pins. Damaged
paint iIs acceplable, bul shall be touched-up following the test. The hifting points
shall be shown to account for the olfset loads, such that the DCRS skid assembly
hangs wilh its vertical axis within len degrees of vertical. All lifting accessories of
components shall be load tested to 125 percent of the raled load capacity.

Resulis ol the bt test, including a video record, shall be submitted to the Buyer.

DRYER AND CONDENSATE RECOVERY SYSTEM SKID
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4210 Filter Housing Te ng

4.2.10.1

4.2.10.2

42103

The following sec!
lesls.

Visual Inspectior

The filter housing
inspecled in acc
Observed deficien
NCR, if needed.
Rejecl) shall be
inspeclion checkli:
lo the Buyer. Th
NCR's to the Buy
1o the Buyer for inf

Airflow Distributi

The filler housin
accordance wilh
equipment (duplic
qualified by this t
aiflow distributior
ASME N510 (Sect

Air-Aerosol Mixir

The filter housings
mn accordance wit
lesting of samphng
{(Appendix D). Qu
be performed in a
(duphcale in desk
these tesls, the re
air-aerosot mixing
in ASME N510 (Se
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15 detail the requirements necessary for HEPA-filter housing

sembly, including inlet and outlel transitions, shall be visually
ance with the requitemenls of ASME N510 (Section 5).
s shall be documented on the inspection checklist and as a
orreclive aclion disposition (Accept As s, Repair, Rework or
lentified and re-inspection results documented on the
nd on the NCR disposition. The Seller shalls  mit an NCR
seller shall submil (Accept As Is and Repair) dispositioned
or review and approval. All other NCR’s shall be submilted
nation only.

Testing

lest sections shall be tested for airflow distribution in
> requirements of ASME N510 (Seclion 8). if similar
» in design, layout, and fabrication) has previously been
., the resuilts of this lesting may be used to demonstrale
jualification.  Acceptance criteria shall be as given in
8).

Jniformity Testing

st seclions shall be tesled for aw-aerosol mixing uniformity
re requirements of ASME N510 (Section 9). Qualification
anifolds shall be conducted in acc  lance with Al E N509
icalion lesling of challenge aerosol injechion manifolds shall
wdance with ASME N510 (Section 9). i similar equipment
layoutl, and fabncation) has previously been qualified by
ts of this testing may be used o demonstrate manifold and
iformity quatification. Acceplance ailena shall be as given
on 9).
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42.10.4 Structural Capability Tesling

The filter housings shall undergo a structural capability lest in accordance with
ASME N510 (Section 6). The structural capability pressure shall be as defined in
Seclion 3.3.1.6. '

42105 Pressure Decay Leak Testing

The HEPA filter element holding frames al each filter posilion shall be pressure
decay leak tesled in accordance with the requirements of ASME N510
{Section 7) and the Nuclear Air Cleaning Handbook (ERDA 76-21, Table 4-5).
The leak rate shalt not exceed 0.1 percent of the housing volume per hour at the
system leak lesl pressure identified in Section 3.3.1.6 and as defined in
ASME N509 (Section 4.6.4).

The filler housings shall be pressure decay leak lesled before prefilter and HEPA
filters are installed.  Tests shall be conducted to meel the requirements of
ASME N510 (Section 6) and ERDA 76-21 (Table 4-5). The leak rate shall nol
exceed 0.1 percent of the housing volume per hour at the systemn leak tesl
pressure idenlified in  Sectlion 3316 and as defined in ASME N509
(Section 4.6.4).

A Buyer's representalive may be present lo wilness lhe decay leak test of the
housings. The Seller shall provide advance notice consistent with Section 4.2.7
before peric  1g the lesl{s).

4211 Exhaust Duct Testing

The foliowing seclions delail the requirements necessary to verify the ductwork
integrity tests fo be performed in accordance with SMACNA.

42111 Structural Capability Testing

The Selier shall perform a structural capability lest on each duct spool in
accordance with SMACNA at the tes! pressure specified in Seclion 3.3.1.6.

DIRYER AND CONDENSATE RECOVERY SYSTEM SKID Page 137 of 146
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42112 Ductwork Leakag ‘esting

The Seller shall p«  >rm ductwork leakage testing afler the struclural capability
test has been suc  ;sfully completed. Leakage testing shall be in accordance
with SMACNA. Le 1age tesling and allowable leakage rate of duct sections shall
be inaccordance v 1 SMACNA.

4212 Heat-Trace Check

The Seller shall pe  rm a heat-trace check to verify that the heat-trace functions
properiy and ina < 2 manner. The steady-siale current draw for the heat lrace
shall be measured

4213 Inspections

Specific inspection by the Buyer or Buyer's represenlative thal may lake place
al the Seller's facit s include a suspect fasteners inspection before shipment of
equipmenl. Electr | equipment installation and wining practices will be subject
toreview by NECE& speclors.
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5 PREPARATION FOR DELIVERY

The following subseclions provide lhe minimum requirements for packaging,
tabeling, handling, shipping, and receiving.

51 GENERAL
Every ilem that is shipped shall arrive at the jobsile in the same condition as
when it passed all quality controt inspections and tesls.
5.1.1 Packaging and Shipping Instruction Manual
The Seller shall prepare an instruction manual(s) that includes packaging
information, handling informalion, shipping information, sltorage information,
operational procedures, mainlenance procedures, and special assembly
procedures. The instruction manual(s) shall be submilted to the Buyer for review
and approval before shipment fo the Hanford Site.
A recommended spare parts list shall be prepared and provided to the Buyer.
51.2 Operation and Maintenance Manual
Provide an Operz n and Maintenance Manual containing all informalion and
procedures necessary to operate and mainlain the assembled syslem.
Component manuals and other vendor data such as the following shall be
provided, as applicable:
1. One-line diagram, layoul drawings, schematic and wiring diagrams,
2. Hlustrated parts hisis with manufaclurer catalog numbers;
3. Cerlified copy of factory tesl resulls;
4. Recommended maintenance schedule;
5. Maintenance procedures; and
6. Operaling procedures.
DRYER AND CONDENSATE RECOVERY SYSTEM SKID o "~ Page 139 0f 146
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Submit Operation d Mainlenance Manual, component manuals, and other
vendor data to the  yer for approval belore shipment.

52 PRESERVATIC AND PACKAGING
Before packaging shipment, all residual water present in the systems from
acceptance leslting  all be thoroughly drained and dried by purging oil-free dry
air through the sys  n. All open pipe ends shall be sealed (o prevent ingress of
debris and vermin > the system. The assembly shalil be thoroughly cleaned to
remove any dirt o ust that may have accumulaled on the equipment during
lesling (see Sectic  1.3.4 for cleanliness). Defects in the paint shall be touched-
up. Moving parts all be secured 1o prevent any movement durnng loading,
shipping, and offlo.  ng.

53 PACKING

1. The Seller :
Bracing st
vibrate loose
both in the
receipl tanks

2. Rigging sket
for ems th
weighls, shn
information n

3. Packaging o
Damaged ar.
mnspected aft

4. Cushioning :
required. Ct
required pro
the itern bein

Sl

Temporary «
item for ship
item, shall be
effect proper
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# package equipment to protect ilems during shipping.
res shall be inslalled where items could be damaged or
iring transportation.  All bracing muslt be clearly denlified,
skaging nstruction and by labeling on the oulside of the

s of a handling procedure shall be preparec vy the Seller
require special handling. - These skelches will identily
)cations, balance points, methods of attachment, and other
assary for safe handling.

eservalive coalings shall be visually inspecled afler loading.
; shall be repaired. Hems shipped with desiccants shall be
oading lo verify that seals are mltacl.

il be used where protlection from shock and vibration s
ioning materials shall have sufficient strength to provide the
tion, shali exhibit no corrosive effect when in contact with
ushioned, and shall not readily support combusthon.

hioning, blocking, bracing, or anchorng placed wilthin an
g protection that shall be removed before operation of the
ientified by a warning(s) placed in a conspicuous manner 0
noval of the packing matenal.
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6. Blocking and bracing used for proteclion of the foad shall prevent Hem
movement and wathsland thrust and impact apphed in any direction.
Blocking and bracing used in direcl contact with the lem being blocked
shall not have a corrosive effect on the ilem.

7.  The weight, lifting points, or center of gravity indicated on the crate, skid, or
package of major componenis shall be used 1o ensure proper handling
during loading.

8.  Wiritten instructions covering the location and stacking limits of the crates or
boxes on the Wransport vehicle shall be specified, as appropriate. iese
instructions should be marked on the conlainer.

9.  Precautions shall be taken to minimize marring of the finish of painted
surfaces during handling and shipping, as pracficable.

10. Cables, slings, chain falls, etc., shall not be placed where they can cause
damage o any componen! parl. Maling surfaces, machined areas, elc.,
shall be avoided.

11, All items shall be protected from the delelerious effecls of shock, vibration,
physi damage, moisture, salt spray, condensation, and weather durnng
shipping, as applicable.

12, ltems shall be inspected for cleantiness before packaging. Dint, oil, residue,
melal chips, or other forms of contamination shall be removed mn
accordance with Seclion 3.3.4. Any entrapped water shall be removed.

13. Al openings inlo items shall be capped, plugged, and sealed with malenals
which perform their inlended funclion withoul causing deleterious elfecls on
the equipment or ils operation.

14.  Nonmefallic plugs and caps shall be brightly colored. Clear plastlic caps or
plugs are not 1o be used excepl when specified.

15, Plugs or caps shall be prevenied from faling into, or being pushed into,
openings aller installation and shall be secured to prevent accadental
removat.
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16. lNlems subjec! corrosion, either internal or external, shall be suitably
prolected.

17. Mems packec 1 containers shall be blocked, braced, or cushioned to
prevent physi  damage.

18. Instrumentatic eleclnical and eleclronic equipment, molors, and other
electrical ass  blies and equipment shall be packaged in a waterproof
enciosure. T may be the enclosure the item will operate in. For items
without water  of enclosures, a vapor barrier shall be placed around the
enclosure. I ther case, the enclosure shall be able to exclude dirt and
faciltate han g and marking of the item. Barner materials shall be
nonhalogena if used in contact with austenilic stainless steels, shall be
noncorrosive  1all not readily support combustion, and shall not be,
otherwise, h:  ful to the item being packaged. Desiccants may be used
inside the en sure or vapor barner.

19 “Anchoring” 1 he item within a crate or on a skid means 1o adequately
fasten theite  juring shipment and protect the ilem from polential damage
as aresult of  1gh handling. Bolting is preferred. When bolts are used for
anchosing, th  Hllowing cnteria shall apply:

a.  HWprect 1 holes n the item are used for anchoring, properly fitting
bolts st be used to prevent marring or elongation of the holes.
b. Hems < [ be marked fo preserve identity during shipping, receiving,
and stc e per the foliowing requirements:
i fc ification shall be stamped, elched, stencifed, or otherwise
. ed on the item or on tags affixed to the tem.
i T maiking shall not be deleterious to the matenal nor violate
a other section of this specification.
m. V. nlags are employed, they shail be of matenal that will
r n the marking and withstand wealhenng deterioration and
¢ 1 nommat shipping and handling effects.

20. Hems not s ifically covered by these requirements shall be handled in

accordance  h sound matenal handhing practices.
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54

5.5

56

57

MARKING AND LABELING

Packages shall be properly and clearly marked and labeled. At a minimum, the
required information shall include the contract number, the name and equipment
number of the ilem within the package, the aclual weight of the package and its
conlents, and the orientation of the equipment within the crate. Each package
sh: e labeled as part of the entire shipmenl, such as “Crate 1 of 2.

HANDLING

The Seller shall lift equipment using a properly rated forkiift and/or arane, using
lhe lifting points designed for that purpose.

SHIPPING

The Seller's designated carrier shall carry bills of lading for each shippable unit
that is delivered to the Buyer.

The Seller shali oblain approval 1o ship from the Buyer before the equipment is
prepared for shipment. Al a minimum, the Seller shall provide the Buyer a copy
of the completed bills of lading, CoCs. and any unique cerlifications (1.e., ASME
Code ificates) before ranspori release. Al the lime of shipment release from
the Seller’s facility, the Seller shall contact the Buyer by telephone and relay to
the Buyer, or his designated representative, the anficipaled Eslimaled Time of
Arrival of each shipmenl to the Hanford Site.

RECEIVING

The Buyer's agent will pedorm a receiptinspection on receipl of the equipment at
the Buyer’s specified sile

This receipt inspection shali consist of the following:

1. Verily all parts are present and nol damaged during shipping.

2. Documentation review—delermine that documentalion required by contract
1o accompany equipment is present and traceable lo the equipmenl

shipped as required by the Bidder's Drawing and Dala Commitments sheel
(Appendix F).
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The Selter is respo

1.

Designing a
disassembly |
same packac
Site.

Selecting loc
easy idenlific
is preferred 1
of idenlificalic

Ensuring tha
present and «
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ble for accommodating the receipt inspection process by:

using packaging that allows for easy opening or
eveal the tem(s) for inspection, then reclosing to permit the
j to be used lor posl-receipl ransporiation on the Hanford

ns on equipment for identification numbers that promotes
i without extensive disassembly of packaging matenals. Il

packaging be marked 1o indicate the approximale position
numbers on equipment within the packaging.

Il required documenltation accompanying the equipment is
1ous on, or within, the packaging.
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6 NOTES

1. Unless otherwise specified, equipment furnished under this seclion shall be
fabricated and installed in compliance with the inslructions of the
manufacturer.

2. The Seller shall ensure that all equipment, accessories, and installation
malerials comply with the specification and that adequate provision is made
in the DCRS skid assembly design and f{abricalion for mounting the
specified system equipment and accessories.

3. The Seller is solely responsible for construclion means, methods,
lechniques, sequences, procedures, and safety precautions and programs.

4. The Selier shall provide all labor, equipment, and material required lo
provide a complete and funclional system.

5. To avoid delays in construclion, the Seller shall ensure that all components
of the system are available 10 meet the required schedule.

6 The Seller shall obtain necessary permils, arrange for inspections, and
obtain approval of the appropriate Seller's local “Authorly Having
Junisdiction” over the work described.
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7 APPENDICES

The following appe

es make up part of this specification:

Description

1gs and Skelches

and Condensate Recovery System Hydraulic Model
ation

sheels

‘SHQ-Q_G-C-03, Revision B, Controf of
ct/Counterfeit llems

st for Information

’s Drawing and Data Commitments

Appendices

A Di
B Di

In

C D:

D TH

St

Re

F Bi

I

nentation Naming and Tagging Convenlion
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Diagram

Diagram

Butk Vitrification Site Layout Plan
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| DBVS SK-P005
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