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1.0 EQf1
The scope of this task was to provide a reliability analysis of two
major systems in the Radwaste Treatment Lystem at the West Valley
Demonstration Project: the Supernatant Treatment System (STS) and the

Cement Solidification System (CSS) (Figure 1). The purpose of this
analysis was to provide assurance that these systems are designed for
safe operation during the supernatant processing phase of the project.
The analysis was not intended to predict overall availability of the
systems. The study, completed by Westinghouse Hanford Company (WHC),
evaluated the major components located in the steady state main process
flow stream of the STS and CSS (through the drum filling operation
only) as shown in Figures 2 and 3. Drum nandling before and af ter
filling was not *o be included in the analysis. Major components.

include tanks, pumps, heat exchangers, main straam remotely operated
valves, and special equipment such as drum filling equipment; the
specific components addressed are identified in Appendix A. The

analysis (Appendix B) did not address common cause failures and
evaluated single failures only, i.e. failt. e of one component at a

time. The analysis addressed the system design as specified in the
documents listed in Appendix C and assumed the systems were constructed

per those documents. Furthermore, the analysis assumed the operating
procedures were current and correct, and the systems will be operated
in accordance with these procedures.

2.0 0BJECTIVE
The objective of this analysis was to complete a systematic evaluation
of postulated component failures, with the goal of providing confidence
that the systems were designed for safe operattun. The analytical
method chosen ior this task was a qualitative Failure Mode Effects and
Criticality Analysis (FMECA) which identifies the effects of postulated
failures and provides judgement by the analyst regarding the severity
and relative probability of occurrence of the postulated failure.

.
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3.0 SUMMARY

Eighty-nine components were analyzed in the STS and 57 in the CSS. The

number of failure modes postulated for the STS was 261 and 171 for the
CSS.

Failures designated as "Class 1" (major severity combined with a high
relative probability of occurrence) are of greatest concern. Failure
definitions are shown in Table 1.

The number of failures that fall within the various categories of

failure severity, including the number that fall within the various

ranges of failure probability are shown in Table 2.

All postulated failures are identified in the worksheets of Appendix B;
those judged to be of greater significance are summarized in Section
7.0. Also discussed in Section 7.0 are observations related to safety
and reliability that were noted during the analysis, but were outside
the specific work scope identified in Section 1.0. Recommendations for

improvements in reliability and safety are included in Section 7.0 for
information..

Although there are actions that should be taken to provide a safer and
more reliable system, thi. Independent analysis provides additional ,

confidence that the STS and CSS are designed such that they can be
operated safely.

!
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RELATIVE PROBABILITY
OF FAILURE

LOW MODERATE HIGH
C B A

MINOR
SEVERITY III

CLASS
OF

MEDIUM 3 CLASS
FAILURE II 2

MAJOR CLASS CLASS
I 2 1

SEVERITY
3

III MINOR: RESULTS IN N0 UNPLANNED PERSONNEL EXPOSURE AND OPERATIONS MAY

CONTINUE

II MEDIUM: a) RESULTS IN AN UNPLANNED RELEASE OF CONTAMINATION TO A

NORMALLY INACCESSIBLE AREA
,

b) RESULTS IN AN OPERATING OUTAGE OF LESS THAN 48 HOURS

I MAJOR: a) RESULTS IN A RELEASE OF CONTAMINATION TO AN OPERATING

AREA

b) RESULTS IN AN OPERATING OUTAGE OF GREATER THAN 48 HOURS

PROBABILITY

C. LOW: HIGHLY UNLIKELY TO OCCUR DURING 2 YEAR PLANT MISSION

B. MODERATE: OCCURRENCE IS POSSIBLE BUT NOT LIKELY OURING 2 YEAR PLANT

MISSION

A. HIGH: LIKELY TO OCCUR DURING 2 YEAR PLANT MISSION

TABLE 1

DEFINITION 3 0F FAILURE PR05ApllJJL

SEVERITY AND_QLASSIFICATION
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NUMBER OF POSTULATED FAILURES

FAILURE SEVERITY lli 111 COMBINED
'

I (Major) 83 13 96

II (Medium) 57 103 160

III (Mii.cr) 121 55 176 i

,

RELATIVE PROBABillIX

A (High) 8 14 22

8 (Moderate) 57 112 169

C (Low) 196 45 241

FAILURE CLASS

1 3 4 7

2 31 10 41

3 227 157 384

TABLE 2

FAILURE M@L. EEEIGTS AND CRITICALITY ANALYSIS

E0iTULATED FAILURt' SUMMARY



. ,
,

I
ATTACHMENT 1
Page 8

4.0 SYSTEM FUNCTION

4.1 Supernatant Treatment System (STS)

The function of the STS is to remove high level waste supernatant
from the 80-2 storage tank in the West Valley Radwaste Treatment
System and extract Cesium-137 from the supernatant to a level that
permits supernatant solidification and storage as low level waste.
The STS utilizes a zeolite ion exchange process to separate cesium
from the other const.ituents in the supernatant.

4.2 Cement Solidification System (Cill
The primary function of the CSS, during supernatant processing, is
to immobilize the processed supernatant coming from the Liquid
Waste Treatment System (LWTS) and package it into drums for
storage in the Drum Cell. Materials handling is accomplished
remotely and includes handling of empty and filled drums, and

loading the drums onto vehicles for local shipment to the Drum
Cell. Drum handling and ancillary functions, such as cement
storage, were not to be addressed in this reliability analysis,

i

e
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5.0 SYSTEM AND PROCESS DESCRIPTION

5.1 lylgrnatant Treatment System (STSI
Figure 2 provides a block diagram showing the main process flow in
the STS. The system uses an ion exchange process with a cesium-
specific zeolite contained in four separate ion exchange columns
to ref.ove cesium from the supernatant. The zeolite columns are
suspended in Tank 80 1.

The system description can be followed on Figure 4 which includes
all of the evaluated components up to the ion exchange columns.
The supernatant is pumped from the high level storage tank (80-2)
and tr:nsferred via triple-contained piping to a pre-filter

(F-001). This filtration prevents contamination of the zeolite by
sludge particles suspended in the supernatant. The filtered
supernatant is fed to an intermediate collection and feed tank
(D-001) which provides about five hours of hold-up. Supernatant

ready for ion exchange is then pumped through a cooler to ensure
more effective cesium removal in the ion exchange columns. The

supernatant is then directed to the first of three ion exchange
columns arranged in series.

Figure 5 details the evaluated components and support systems for
each ion exchange column. Processing is effected by down-flow
through a six-foot zeolite bed in each column. Three successive
columns are on line at all timer; the fourth is off line

undergoing rinse, backflush, sluice out, zeolite replacement, or
standby. Continuous on stream radioactivity monitoring of the
process supplements quantitative analytical sampling to detect
column exhaustion and ensures that an appropriate process
decontamination factor is achieved. Decontaminated supernatant

exiting the third column in the series is passed through a sand
filter (F-002) to remove zeolite fines which could contaminate the
down stream process.
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Figure 6 depicts the actual evaluated components downstream of the
ion exchange column. Filtered and decontaminated supernatant
flows to a 15,000 gallon underground storage ta'ik (8D-3) which
serves as an intermediate collection and sampiing tank prior to
transfer to the Liquid Waste Treatment System. From 80-3, the

process fluid is pumped to the LWTS Tank 35104. A recycle line is
provided back to Tank 8D-2 to enable reprocessing if required.

Spent zeolite and sand filter media are removed when required and
discharged to and stored at the bottom of Tank 80-1 for subsequent
delivery to the Vitrification System.

Fresh zeolite is fed to the columns in the form of a slurry. Dry

zeolite (from drums) is transferred to a water filled batch tank
and backwashed to remove fines. After fines are removed, fresh

zeolite is charged into the ion exchange columns as a water
slurry.

Other support 3ervices required for STS operation include

instrument air for the filter blowback (F-001) and sluice water
for the ion exchange columns and sand filter (F-002).

5.2 Cement Solidification System (CSSI

Figure 3 provides a block diagram showing the main process in the
CSS. Supernatant concentrate is pumped from the LWTS to the Waste

Dispensing Vessel (WDV) (70-D 001) in the CSS. The waste liquid
is collected and stored here before mixing with cement. Figure 7

shows the process of feed delivery to the WDV. The Waste

Dispensing Vessel Pump pumps the liquid waste slurry in batch
quantities from the vessel into the High Shear Mixers.

Recirculating the liquid back to the Waste Dispensing Ve ssel
maintains homogeneity of the slurry. The slurry is fed into ''e
upper portion of the High Shear Mixers where it mixes with
Portland cement in accordance with a predetermined recipe.

1
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Figure 8 shows how the waste and cement is added to the mixers. The Cement

Metering Subsystem consists of a cement day bin and feeder which dispenses
metered amounts of dry cement into the High Shear Mixers via a diverter
valve. The discharge rate is controlled based on the cement loss from the
bin; as the cement feeds down into the mixer, the resulting decrease in

weight is monitored by the control system.

The Cement Feed Diverter Valve alternately directs the cement into the two
High Shear Mixers. The mixers provide the mechanical action to ensure
adequate mixing of the waste slurry and cement. Additives can be introduced
to adjust mixture setting time or the chemistry of the liquid wastes

upstream of the mixers. Using the discharge head dev31oped by a rotating
blade in the mixer, the mixture batch (containing approximately 22 gallons
of waste) is discharged through a special fill head and into a drum. Two

mixer batches are placed into each drum. The fill head is designed to

descend into the drum and seal the opening to prevent spillage of

radioactive material. The fill head includes an internal vent that is
normally vented to the process room. After each mixer completes its fill
cycle flush water is introduced into the mixer through spray nozzles which
flush the top and side walls of the mixer to remove any residual material.
This flush water becomes a part of the recipe for the next cycle and the
process is repeated until the Waste Dispensing Vessel is emptied.
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6.0 APPROACH AND ASSUMPTIONS

6.1 Acoroach
The approach to this task was as follows:

1. The scope of work and objective were developed in conjunction
with WVNS.

2. The team leaders selected for each system travelled to West
Valley where they received technical briefings. The

briefings included review of system drawings, discussions
with the system cognizant engineers, and inspection of the

' mechanical equipment and control systems.

3. The documentation listed in Appendix C was used as the basis
for the FMECA analyses.

4. In an effort to assure an accurate evaluation by Westinghouse
Hanford Company (WHC) of the failure effects and to keep WVNS
apprised of the results of the analysis, it was mutually
agreed that WHC would transmit the FMECA worksheets on a
daily basis for in-process review and comment by WVNS. It

was also agreed that WVNS would return any comments to WHC
within one day.

.

5. The definitions of failure probability, severity and

classification, listed in Table 1, were developed jointly by
WHC and WVNS prior to preparation of the FMECA worksheets.

6. The FMECA was conducted using the general guidelines of
MIL-STD-1629A.
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.

7. The results of the analysis were summarized in a draft report
and transmitted to WVNS for review and comment prior to
issuing the final report.

6.2 Basis for Analysis

The basis and assumptions applicable to the FMECA are as follows:

1. The documents listed in Appendix C were assumed to be current
and correct for use in the analysis.

2. The support systems listed in Appendix A were treated as a
"black box"; their discrete components were not examined

individually.

3. Only steady state conditions were considered; startup and
shutdown operating modes were not to be included in the scope
of this task.

4. The components addressed are those containing or monitoring
supernatant flow during normal processing from storage tank
80-2 through encapsulation in the CSS. Those components

which are in support systems and those which are included in
ancillary systems used for bypass, return flow, sampling,
etc. were not considered. The specific components addressed
in this analysis are listed in Appendix A under four

categories: Mechanical Equipment, Valves, Instruments, and
Support Systems.

5. The analysis of the CSS assumed that system operation is in
automatic mode with the Programmable Logic Control:er (PLC)
and Data Acquisition System (DAS) fully operational,
operating correctly and providing proper alarms, it was also
assumed that if manual recovery was necessary, the proper
corrective action would be taken by operations personnel,
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6. In the STS, three of the STS ion exchange columns wer-
evaluated as though they were in normal serial process flow.
The fourth column was evaluated under standby conditions and.

under the zeolite replacement mode. The zeolite replacement
mode was assumed to occur immediately following 95% resin
breakthrough. Resin replacement is comprised of five rather
distinct steps that include: 1) air purge that forces

supernatant fluid from the column back to Tank 80-2, 2) fill
and rinse of column zeolite with sluice water, 3) backwash of
the column zeolite that fluffs the zeolite in the column to a
50% greater volume, 4) sluicing of the fluidized zeolite out
the bottom of the column into Tank 80-1, and 5) loading of
fresh zeolite into the column.

7. In the STS, the prefilter (F-001) was evaluated in both

normal process flow and in the blowback condition. The sand

filter (F-002) was evaluated in steps similar to the ion
exchange columns, as well as normal process flow.

, ,

!
i

|

t

!
|

|
,

|

_ - -
-_ __ _ .. - _ _ . - . - . - _ _ _ _ - _ . _ - . - - - ._ _ . - - . . - - - - .



_ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _

.
.

ATTACHMENT 1
Page 20

7.0 FMECA FINDINGS AND OBSERVATIONS WITH RECOMMENDATIONS

The results of the analysis are shown in the FMECA worksheets in

Appendix B. Worksheets number 50-1 through 50-65 address the STS.
Worksheets number 70-1 through 70-41 address the CSS. Two hundred

sixty-one postulated failures (failure muies) were analyzed for the STS
and 171 postulated failures were analyzed for the CSS. A summary of

the number of postulated failures that fall into the various categories
of "failure severity", "relative probability", and "failure class" is

shown in Table 2 (Section 3.0).

The majority of postulated failures are of minor severity and have a
low probability of failure. Although the consequences of the majority
of these failures may not be significant, they have the potential for
decreasing system availability. Therefore, all postulated failures and
their effects, which are identified in Appendix B, should be thoroughly
reviewed in an attempt to reduce the possibility of these failures or
mitigate their effect.

Section 7.1 discusses postulated failure modes which are considered to
be significant er.ough to be discussed in further detail. Where

appropriate, recommendations are provided.

In addition to the discussions of selected failure modes, a number of
observations regarding safety and reliability of the STS and CSS are
made that are significant but are not related to single failures of the
components listed in Appendix A. These are discussed briefly in

Section 7.2.
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7.1 FMECA Findinas of Greater Sionificance

7.1.1 111
Section 7.1.1.1 is a discussion of the failure modes that resulted
in Class 1 failures (major severity combined with a high relative
probability of failure). Section 7.1.1.2 is a discussion of the
more significant Class 2 failures. All failure modes are
discussed in the worksheets contained in Appendix B. Sections
7.1.1.1 and 7.1.1.2 also contain recommended actions for providing
a safer and more reliable system.

7.1.1.1 Class I Failures
The FMECA completed on the STS has identified three failure modes
that could result in an extended operating outage requiring manned
entry (personnel exposure) to repair the system. A detailed
discussion of these failure modes is presented below with the
50-XXX number referring to the corresponding Appendix B

worksheets.

50-023 Prefilter Back Flushina
The 1 micron sintered metal filter medium is highly susceptible to
plugging. In addition, successful blowback sequence completion
requires careful operator attention and interpretation of system
conditions and the collective reliability of numerous components.
The blowback and system stabilization cycle duration takes

approximately 15 minutes to complete. Additional blowback cycles
,

must be operator initiated if flow / pressure parameters are not
within operating limits. These conditions add to the difficulty
of maintaining the filters in an acceptable "unplugged" condition.

(

_
l
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Recommendation: Test actual supernatant containing sediments

in a small scale test model. Evaluate the use of larger
media orifice size if possible. Consider purchase of spare
filter elements and provide a verified replacement procedure
prior to hot startup.

50-518 fon Exchance Column Resin Dumo Valve Failure
The reliability of the Zeolite column dump valves is critical to
STS operation. The Tank 80-1 environment, to which the valves are
exposed, is considered severe. Since the valve is inaccessible
for maintenance or repair, any malfunction has the potential for
serious system impact.

Recommendation: Review the valve, valve operator and support

hardware to assure maximum service life. Factors to consider
are: 1) optimum operating air pressure, 2) lubricants in the
air, 3) air moisture and foreign debris, 4) valve and valve
operator materials, 5) most desirable failure position,

6) visual access to valve operation. Alternate methods of
resin removal should also be investigated to the extent that
procedures have been developed and verified.

50 892 Heat Exchanaer Pressurization
Because the E 001 heat exchanger has no pressure relief on the
shell side, tnere is a potential for overpressurization especially
if the vessel were isolated with cool brine in the shell and
allowed to wara.

Recommendation: Review the "as built" configuration to

verify vessel and tube integrity under all probable operating
conditions. If overstressing potential is found to exist, a
pressure relief modification is recommended. Administrative
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control over operating conditions may suffice if this

modification cannot be made.

7.1.1.2 Other Failures

50-041 Heat Exchancer Tube Failure
Upon tube failure in E-001, particularly a small leak, brine fluid
could be pumped into the supernatant stream without detection
until the brine pump / pressurizer failed to maintain sufficient

differential pressure (DP) across the tubes. At that point

significant quantities of brine solution would have entered the

supernatant. The loss of OP would alarm but no interlocks would
be effected, i.e. the brine pump would continue to operate while
G-002 would continue to pressurize the tube side.

Recommendation: Consider the addition of level alarm

capability to the brine expansion tank. It would verify the
intrusion of brine into the process or the loss of brine from
the secondary side. Neither condition is directly detectable
with instrumentation indicated on drawings. Evaluate the
need to provide additional interlocks to shut down G 002 when
this failure occurs.

50-490 Off line Column Ruoture Disc Failure
Loss of a column rupture disc during the refill mode will result
in curtailment of resin replacement and the migration of resin to
8D-2. Conversations with WVHS personnel indicated that a rupture
disc failure had occurred during cold tests.

Recommendation: These failures should be reviewed to assure
that their causes are not related to system pressure

transier,ts, hydraulic shock or improper sizing. All disc
failures should be fully evaluated.



- - - _ _ - _ _ _ _ - _ _ ,

! .
,

ATTACHMENT 1
Page 24

50-570 Flow Control Valve Failure
FCV-035 is the prime control element in the resin column flow

stream. Without alternate routings for decontaminated super-
natant, failure of this control element would suspend processing.

Recommendation: Reassess the reli^'lity of this control.

valve and establish a spare replar .nt assembly in the valve
isle for use in event of valve failure.

50-330. 380. 470 On-line Column Ruoture Disc Failure
Loss of the rupture disc for an on-line resin column will result

in the process shut-down and the return of supernatant to tank
80-2. Rupture disc reliability and the ability to identify

rupture disc failures are important. Conversations with WVNS
personnel indicate that there was a system disc failure during
cold testing.

Recomendation: The cold test rupture disc failure should be
reviewed to assure that the cause is not related to system
pressure transients, hydraulic shock or improper sizing. Any
disc failure during cold testing should be fully evaluated.
The design should be reviewed to verify that all operating
conditions have been considered (including warmup of ion
exchange vessels C-001, 2, 3, and 4).

7.1.2 Gjiji
Figures 7 and 8 show the major CSS components addressed in the
FNECA. The figures show all the equipment, valves, instruments
and support systems evaluated. Section 7.1.2.1 is a discussion of
the failure modes that resulted in Class 1 failures (major

severity combined with a high relative probability of failure).
,

Section 7.1.2.2 is a discussion of the failure modes that resulted
in Class 2 failures. All failure modes are discussed in the
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worksheets contained in Appendix B. Sections 7.1.2.1 and 7.1.2.2
also contain recommended actions for providing a safer and more
reliable system.

7.1.2.1 Glass i Failurei
The FMECA completed on the CSS has identified four failure modes
that could result in an extended operating outage requiring manned
entry (personnel exposure) to repair the system. A detailed
discussion of these failure modes is presented below with the 70-
XXX number referring to the corresponding Appendix B worksheets.

70-053 WOV Discharae line Pluaaina

Since the Waste , Dispensing Vessel will be neeoed to process both
liquid (concentrates 50-15A) and solids (spent resin and zeolite),
flushing of the main process lines using pressurized water is
necessary to prevent plugging with solids. The section of piping
between the WOV and the WDV pump has no pressurized flushing
capability. Since this line has a high potential for plugging
with solids, the capability to flush this line is mandatory.

Recommendation: Add capability to flush this section of line
from the WDV pump back to the WOV.

70 361. 70-371 Mixer Discharae Valves. FV-5 and FV-10 Failure
FV 5 and FV-10 operate on air pressure with pressure required to

i close the valve. At times, failed closed is appropriate and at
other times failed open is appropriate. Based on the control
system operation of the air supply solenoid valves, a solenaid
valve failure prevents the depressurization of FV 5 and FV-10

,

| causing the valves to fail closed. Valve failure in the closed
position would prevent mixer discharge while valve failure in the

| open position could potentially cause a mixer to discharge without
a drum in position.

a
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Recommendation: The system should remain as designed,
however, an emergency inethod to manually depressurize these
valves should be provided to allow opening the valves. -

Appropriate controls should be established to insure correct
use of the method established.

70-646 Failure of the HSCSS/DAS Control System

SOP-70-Il provides a means of operating the CSS with the

Programmable Logic Controller (PLC) inoperative. Operation of the
entire system can be performed in this manual mode. With the PLC

inoperative, the 15 system alarms and the 8 DAS alarms are not
functional. Therefore, manual operation of the system in this
condition is not recommended. Operation of the system in manual
with the PLC inoperative should only allow dumping a mixer after
cement addition has been started to place the system in a safe
shutdown condition. All other operations should be precluded.

Recommendation: With the HSCSS/DAS system providing all the

control operations of the CSS, sufficient redundancy of the
HSCSS/DAS control system should be provided to assure
continued operation of the system. SOP-70-11 should be

revised to allow only mixer dumping in manual mode without
PLC being operational. Readily available spare components
for PLC and DAS should be provided.

7.1.2.2 Other Failures

70-002 Hiah Cement Feed
If too much cement is added, potential exists that a low

water / cement ratio could cause cement setup in mixer.

Recommendation: Modify the HSCSS/DAS to limit the amount
of time that the cement feeder may operate to ensure that
excessive amounts of cement cannot be added.
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70-027 Johnson Screen Pluaaina (WDV)

During handling of solids, the Johnson screen could plug,

preventing further dewatering. Backflush of Johnson screens may

then be required.

Recommendation: A procedure should be identified for
backflushing of the screens.

70 079. 70-104 Mixer I and 2 Drainace
Detection of an accumulation of cement in the discharge line from
mixers to drum, or within a mixer cannot be made.

Recommendation: Use the DAS to monitor changes in the tare
weight of mixer and if this weight varies by more than 10-
20%, flushing should be initiated and/or preparations made
to replace the mixer.

70-362. 70-372 Mixer Discharae Valves FV-5 and FV-10 Failure
The open or partially open failure of the FV-5 and FV-10 pinch
valves causes the CSS process to be unable to continue. The

likelihood of a pinch valve failing due to clogging appears to
have a high probability in the projected two-year operation of the
CSS. The valves being located horizontally have the potential to
allow cement to remain in the valves. The downtime to fix, flush,

or replace the valve should not be extensive if the parts are
readily available. However, if the failure occurs during a batch
cycle, the waste may empty to the drum before the addition of
cement. If the valve failed during mixing, this would result in a
premature mixture dump of cement into the drum.

Recommendation: Adequate spare parts or spare valves should

be available.
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70-393. 70 394 Cement Diverter Valve
If the cement diverter valve is stuck partially open to one mixer
or closed to both mixers, the program cannot continue. If

waste / cement is in one mixer, then that mix cycle can be finished,
but significant downtime may occur to fix or replace the cement
diverter valve before the entire process can continue. This valve
was projected to have a high failure probability because it has
two cylinders, four limit switches, and interconnecting linkages
associated with its operation.

8papmmendation: Have available spares or spare valve to
install as required.

70-541. 70-551 Mixer Overfill level Switches
The high level switch in each mixer is projected to fail

indicating an overflow condition if the probe should become
severely crusted with mixer residue. This will cause some
downtime and is Itkely to happen in the two-year operation of the
system. Failure of the switches will shut off the WDV pump and
prevent the pump from running until the switches are repaired.

Recommendation: Some method of frequent cleaning of the
level probe should be devised.

7.2 General Observations

7.2.1 111
Observation 1 - Overflow Capacity

Many of the new vessels utilized in STS have no liquid overflows.
The only overflow route from these vessels is through the Waste
Tank Farm Vent System (WTFVS).

Recommendation: The flow rates and related volumes of both
planned and unplanned fluid intrusions (liquid, steam, air)
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into a vessel should be ccapared with the ability of the

vessel and the downstream WTFVS to safely handle them. With

respect to the WTFVS, simultaneous intrusions and balance-of-
plant demand should be considered when assessing handling
capability.

Observation 2 - Control Valve Failures
There are a limited number of key control valves that regulate the
process flow through the ion exchange columns to 80 3 and the feed
from 80-2 through the prefilter to 0 001.

Recommendation: Spare jumper assemblies that include a valve
should be available in the valve aisle. The following valves
are recommended as a minimum complement of valve isle spares:
HCV-004, FCV 015, FCV-035, HCV-059, and FV-064.

Observation 3 - Ruoture Disc Intearity Verification

Much of the pressure relief on STS vessels is achieved through the
use of rupture discs which typically vent and gravity drain
through a common header to 80 2. Though all the discs are

accessible from the valve aisle, there appears to be no off-line
| Intentions to verify disc integrity while off-line. On line

methods of verification appear to be somewhat involved and !

possibly inconclusivo.

(
| Recommendation: Review the operating philosophy associated '

with rupture discs particularly assessing methods of
verification which can quickly and assuredly identify failed
discs.

Observation 4 - Verification Of Valve Position
The STS control system and operating procedures are closely tied
to the validity of valve position indication through limit
switches. Though the reliability of such indication is considered
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adequate, critical operations should include validation of valve
operation through other and/or redundant process indicators. !

|

l

Recommendation: Review key Standard Operating Procedures 1

(SOP) to assure that there is not sole dependence on valve j

limit switch indication or, where dependence does exist, the
consequences are understood and determined to be acceptable.

Observation 5 - STS Tank Leak Indication |

The existing tanks used as part of STS have leak pan and sump
overflow indicators and alarms which readout in other facilities.
Jet pumps associated with these sumps and pans are also operated
from locations other than STS.

Recommendation: Consideration should be given to the ,

operating benefit of placing these capabilities within STS.
Where transfers originating within STS can potentially leak /
overflow in other plant areas it may be prudent to have some

'

indication, control or response capability located at STS.
For G-007, in addition to the tank 60 3 low level interlock, !

add a tank 35104 high level interlock to stop G 007.

Observation 6 - Staanant Ion Exchanae Column Flow
There are numerous failure scenarios which can letad to stagnant
supernatant flow within resin columns, filters, etc. all of whieb
require operator response. Recognition of the exact cause of loss |

of flow (or very low flow) will be difficult.

Recommendation: If it does not already exist, develop a

rigorous troubleshooting procedure.

Observation 7 - lon Exchance Column Failures
There are numerous scenarios which can lead to column failure,

e.g., leaky vessels, valves, screens, etc. There is no way to ;

t

.
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discover these failures other than through a loss of column

efficiency or mass flow balance. The time required to deduce ,

tht.r cause from these effects could be quite extensive.

Recommendation: If it does not already exist, develop a

rigorous troubleshooting procedure. '

Observation 8 - Vessel Overoressurization
Pressure relief / vent / overflow lines 1.re smaller than the ircoming
feed lir,es, This is acceptable when all the vessels, columns, and
piping are designed for the maximum pressure in the feed lines.
Alti.ough a few are higher, 100 psi is the normal maximum. (A

complete evaluation of this issue is beyond the scope of this ,

study.)

Recommendation: If any system components are not designed .

for 100 psi pressure, a detailed "fault tree" type analysis
of the tank sent system is recommended to demonstrate

excessiva pressurization is not possible.

Qhservation 9 - lon Exchance Column Distributor Backflush
There are a number of operating errors, in addition to single '

component failures, which can transfer zeolite resin to the inside
of the inlet distributors ot, the ion exchange columns. The small

holes and fine screen openings of the inlet distributors may make
it very difficult tc back flush these screens. If the screens can
not be cleaned, the ton exchange columns may have to be replaced. -

With several million curies of cesium in Tank 80-1, column

replacement would be very difficult and could extensively delay
the operation. .

Recommendation: A "cold" demonstration of the ability to

back flush a distributor and screen should be done before ,

"hot" operation.

_.
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Observation 10 - Sluice Water Screen
The screen on pump G 004 is a critical component. Failure of this
sr.reen to prevent particles of resin larger than 0.007 inches from
entering pump G 004 could cause plugging of column screens. The

water from tank 80 1 is pumped via G 004 to tanks 0 001 and D 004
and from there to the inside of the screens on the ion exchange
columns.

Recourendation: The design of this screen should be mytewed
to insure: mesh size at least as fine as the Johnson V eens
on the columns, high integrity construe.tien was use and a

provision for flushing is available.

Observation 11 - Tank Pressurization Consecuences
The use of positive tank pressure in tank D 001 and D 004 to
provide the required Net Positive Suction Head (NPSH) for pumps
G 002 and G 003 (Engineering Change Notice 2024) was not evaluated
as this was added during the FMECA review. Positive pressure
tanks for radioactive solution storage and transfer have been
involved in major contamination incidents. Great care should be
exercised when using this approach. Of special concern is the
instrumentation system for level and density. Back flow of
solution in the transmitter lines will result in contamination in
an operating area. Unless positive back flow prevention is
provided in these lines they will operate as a single barrier to
contamination release (WVNS DC-013 sect. 5.1).

Recommendation: An analysis of the effects of positive tank
pressure should be made before hot operation.

Observation 12 - Data locaina
The operating data for STS is only manually recorded. Evaluation
of process upsets will be difficult because of the lack of
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detailed and accurate records. Several low cost data logging
systems . ire available which are directly compatible with an IBM PC
and spread sheet software.

Recommendation: The cost / benefit for an automatic data
logging system should be investigated.

Observation 13 - Resin Routina Verification
The "Control Wiring Diagram Supernatant Treatment System (STS]
Valve Box Interlocks" drawing, 903B-317 637A, shows inputs into
the PLC from the zoolite hose. These inputs are not used in the
program.

Recommend. tion: Ensure that the resin is directed to the
right column with unused PLC inputs from the zeolite hose.

Observation 14 - G 002 Interlock
The low differential pressure alarm, PCAL-093, between the super-
natant side and the brine side of the supernatant cooler (E-001)
does not stop pump G-002. Opera. ion rf this pump with 4 low
differential pressure could possibly contaminate the brine.

Recommendation: An interlock of pump G 002 with PDAL 093
should be provided.

.

Observation 15 - Sucolemental Seauence Alarm
For those valve sequencers used to identify and alarm if an
improper sequence is attempted, an alarm both at the control panel
and in the valve operating gallery would minimize the time a valve
is in the incorrect position.

Recommendation: A secor.d al arm, in the valve operating

gallery, should be provided.
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Observation 16 - Proaram Valve Verification
In the program for the PLC used in the STS, Rung 351 needs to be
changed. The counter's preiet value should be 25 rather than 24. !

The reason for this change is the next rung in the ladder. Whenf

the counter is finished, Rung 352 returns it to 1. As written,

the program will get out of sequence on the transition from step
23 to step 24. Counter 460 is used to point to the "as is"

condition and counter 461 points to the "to be" position. On the

transition from step 23 to 24, Rung 351 causes counter 460 to
chan g to value 24 which also sets bit 460/15. Rung 352 then sets

counter 460 to 1. The situation the next time through the ladder
is that the "as is" step is 24, the counter 460 "as is" is 1 and

counter 461's "to be" step is 2. A delay of longer than 20

seconds on the transition from step 24 to step I will cause the
alarm.

Recommendation: The PLC, Rung 351 should be checked to
insure the correct preset value has been used. ,

Q_bserygtion 17 - PLC for Resin Retilacement .

Use of a PLC sequencer (see Observation 16) is a good one. A

similar sequencer could be made for the column resin change out. L

!!uch of the basic work was done in trying to do this task (
automatics 11y. If the automatic approach is dropped, use the PLC
to monitor the operation and identify improper valve sequencing.
Regarding the automatic sequencer, the program data table has a
bad value. Word 01000 is given as "ffff"H (hexidecimal). In the
sequencer 447, attempting to input word 01000 through output table
word 102, results in step 1 opening valves SV-XO4a, -X04b, -X05,-
XO6, -X08, and -X18. Word 01000 should be "000" to have these
valves closed at the start. Additional time would be needed to
further evaluate the operation of this sequencer.

!

l

.
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Recommendation: A valve sequencer for resin change out
should be investigated.

Observation 18 - Tank 8D 3 Interlocks
In accordance with the updated interlock table description, an
interlock is needed between the high level alarm on tank 80-3,
LAH-023, and either the diverter valve FV 064 or pump G-002 to
stop filling the tank when the high level alarm occurs.

,

Recommendation: An interlock of valve FF-064 and pump G 002
with LAH 023 should be provided.

7.2.2 CSS

Observation 1 - Limit Switch Failure Modes Related to Automatic
Seouencina

o Fails to Close:
This failure mode is detected by no light being illuminated on the
CSS graphics panel and can be caused by corrosion on the switch
contacts. If a limit switch contact fails to close when expected
during automatic sequencing, the program will detect the failura
by annunciating "Program on Hold" and/or "Sequence not Verified",
in all cases of the CSS control system examined during the FMECA,
the failure to close is detected with a timer verifying arrival at
the expected state after a command was issued. This failure mode :

'

is detected by the system and no system changes are necessary.

i

o Fails to Open: |

Thi> failure mode is noted by the limit switch contacts remaining
closed when mechanically the contacts should be open. This could
occur due to a temporary short to ground or due to aged contacts
driving inductive loads. In the case of the CSS control system,

.

_ __ __
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this problem would be interpreted by the program as having already
completed a step when in fact the step was never completed. In

this mode the actual device the lihlit switches are indicating 15
at some other position. If additional actions are required, the
program will initiate them and system failure could result. The

only way this failure mode is detected is when the device moves
from the failed limit switch to the other limit switch. Both

extreme limit switches would be contacting. No annunciator or
alarm would sound indicating a failure until the next sequence was
detected as not being complete.
h.i s failure mode is extremely important in evaluating all

auttmatic sequencing operations of the CSS, including FV-

00'.. FV 014, FV-160, FV-161, the Cement Diverter Valve, FV-5,

FV-10, the lid handler / flipper and fill head assembly.

Recommendation: An evaluation of the entire ladder diagram
should be performed with this specific failure mode in mind.
A possible solution to the program is to perform a status
check during the PLC scan cycle of all limit switch positions
to ensure that only one limit position is indicated for

each device (valve, cylinder, etc.). If not, the program
should annunciate the failure on the CSS alarm panel.

Observation 2 - Automatic versus manual operation of Ci1
Review of the control system logic has shown that automatic

operation of the . CSS is an extremely safe operation. However,

because of the number of control elements in the system, there
exists high probabiltty that frequent manual corrections are

necessary to continue the process. Sufficient provisions for

manual corrections have been provided. However, this also

increases the potential for human errors during manual operations.
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Recommendation: A reliability analysis of the CSS operation
in manual mode should be performed to assure that appropr' ate
hardwire interlocks are provided so that an operator error i

could not lead to an unsafe or unrecoverable operation.

8.0 REFERENCES

1. Letter, S.A. Spohr (WHC) to S. Marchetti (WVNS), "Request for
Services - Proposal No. MA-069", dated November 5, 1987.

2. MIL STD 1629A, November 24, 1980 Military Standard - Procedures !
for Per'orming a Failure Mode, Effects and Criticality Analysis,
including Notice 1 and Notice 2.
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FMECA COMP 0NENT LIST

.

Summary

16BLE 1 - STS TOTALS

MECHANICAL EQUIPMENT 14 !

'
VALVES 41

INSTRUMENTS 26

SUPPORT SYSTEMS 8

89

FABLE 2 - CSS TOTALS

MECHNICAL EQUIPMENT 7

VALVES 19'

'

INSTRUMEhTS lE

SUPPORT SYSTEMS 15

---

57
.
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SECA COMP 0NENT LIST

SUPERNATANT TREATMENT SYSTEM (STS)

MECHNICAL EQUIPMENT

80 2 HIGH LEVEL WASTE STORAGE TANK

G 001 PUMP (IN 80 2)

F 001 SUPERNATANT PRE-FILTER

D 001 SUPERNATANT FEED TANK

E 001 HEAT EXCHANGER

C 001 CESIUM ION EXCHANGE COLUMN "A"

C-002 CESIUM ION EXCHANGE COLUMN "B"

C-003 CESIUM ION EXCHANGE COLUMN "C"

C 004 CESIUM ION EXCHANGE COLUMN "D"

80-1 SUPERNATANT TANK

80-3 SUPERNATANT COLLECTION TANK

G 007 PUMP (IN 80-3)

F-002 SAND FILTER

G 002 CENTRIFUGAL PUMP (IN 0 001)

i

-s __
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FMECA COMP 0NENT LIST ,

SUPERNATANT TREATMENT SYSTEM (STS)
,

,(CONTINUED)

i

|

;

VALVES

FV-077 FV 204A FV-405

HCV-004 FV 206 FV-408
-

,

FCV-015 PSE-215 FV-418 |

FV-006 FV-205 FV-4048

SC-011 FV-208 FV-404A

FV-Il8 FV-306 FV-042

FV-1048 FV-305 FV-031

FV-104A FV-308 FCV 035 !

t

FV-105 FV-304A PSE-715
,

fFV-108 FV-3048 FV-064

!
FV-106 FV-318 FV-067

PSE-IIS PSE-315 FV-068

FV-204B FV 406 SC-014 I
,

IFV-218 PSE-415
t

i

t

I

!
-

F

I

i
,

t

. - . . _ _ . . - - . - . _ _ . . _ . - _ .



, . _ - _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _

*

~j , .

Page A 4-

: FMECA COMPollDif L111

SUPERNATANT TREATMENT SYSTEM (STS)
,-

fCONTINUED)
i

INSTRUMENTS

!. AE-008 Turbidity LE-219

FE 015 Magneter LE 119

} TE 099 AE 019 pH

TE-010 CE 058,

FE 035 LE 017

RE 037 LT-016

RE 413 8-LT

RE-313 LE 602

RE-213 LE 601{
RE-ll3 P0Y-005

l

RE-034

8 LT 10

PT 033.

PT 028
.

!
I LE 419

~

LE 319

e
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.

FMECA COMP 0NENT LIST

SUPERNATANT TREATMENT SYSTEM (STS)

(CONTINUED)2

SUPPORT SYSTEMS

Instrument Air - Prefilter Blowdown

Domin. H O to D 001 dilution2

NaOH / HNO3 Addition to 0 001

; Heat Exchanger (E 001) Secondary Side

Zeolite (Supply) for C-004

Instrument Air for C-004

Sluice H O for C 0042

Sand Slurry (F-002)

,

t

%
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,

FNECA COMP 0NENT LIST

CEMENT SOLIDIFICATION SYSTEM (CSS)

<

MECHANICAL EQUIPMENT

70-V-010 N Cen nt Day Bin

70 D 001 N Waste Dispensing Vessel

70 G 001-N Waste Dispensing Vessel Pump

70 K-002-N High Shear Mixer and Motor fl

70 K-004 N High Shear Mixer and Motor #2

70-V 002 N Filling Cap Assembly / Lid Handler

70 G-106 N Dewatering Pump

VALVES i

FV-004 FV-005 ,

L

FV-006 FV-10 |

FV-007 CHECK VALVE UW

FV 088 070-V 001 - CEMENT DIVERTER VALVE |

FV 046 CHECK VALVE-UW |

FV-047 CHECK VALVE-AIR

FV-098 CHECK VALVE-UW ;

FV-099 FV-160

FV-002 FV 161

FV-014

i

!
l

!
1

, , _ . _ - . _ -. . _ _ _ _ _ _ , _ . _ . _
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Page A-7

i

FMECA COMP 0NENT LIST

CEMENT SOLIDIFICATION SYSTEM (CSS)

(CONTINUED 1

INSTRUMENTS

WE-2071 (WT Mixer #2)

WE-2072 (WT Mixer #1)

WE-2073 (WT Drum)

LT-2001
r

i

WE-20ll (Cement WT)

FE-001 (Process Flow) I

LS-2046 (Mixer Overflow)

LS 2048 (Mixer Overflow)

FS 2002 (Inlet Feed Flow)

FS-2004 (Inlet Feed Flow)

FS-2003 (Inlet Feed Flow),

FE 2080 (Main Inlet Flow)

FS-2042(RecirFlowIndicator)

FS 2035 (Mixer Feed Flow Indicator) ,

FS-2038 (Dewatering Pump Flow)
:

LS-2053 (Level Switch WDV)

|

I.

8

_ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . -
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Page A-8

FMECA COMP 0NENT LIST

CEMENT SOLIDIE1 CATION SYSTEM (CSS)

(CONTINUED)

SUPPORT SYSTEMS

| Feed from 35104

Resin and Zeolite Feed

Concentrate 50 15A Feed

070-VE 053 (Vossel Vent)

070 W 068 (H O to D 001)2

070 W 090 (H O to Mixer #2)2

070 W 094 (H O to Mixer fl)2

| Cement Silo

Hydraulic Fluid to Cylinders

070 W 005 (H O to Return Line)2

070 W 067 (H O to Supply Header)2

070 W Oll (H O to Supply to Mixer)2

070-OR 2-092

070 PL-014 (Return Line to LWTS)

HSCSS Control System

1
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APPENDIX B

FAILURE MODE. EFFECTS AND CRITICALITY ANALYSIS WORKSHEETS
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Page C 1 ,

i
;

i

. . ........................................'................................................ |STS
-

.

QUA DOCUMENT f DOCUMENT TITLE REV DATE !

p... .................. ............................................. ... ......

ti .

Configuration Document - Mycro 352 Single 0 05/87- |i C-10526
'Loop Digital Controller

i

SIP-87-18 STS Decontaminated Supernatant Filter 0 06/87 l
; (50-F-002) |

'

SIP-87-23 STS Utilities and Drains Checkout 0 03/87-

SIP-87-24 STS Valve Aisle Operability 0 07/87

SIP-87-27 Testing and Checkout of the Cesium Removal 'O 06/87 !t

Columns A, B, C, and D |

SIP-87-28 Testing and Checkout of the Supernatant Feed 0 07/87 l
'

Tank (50 3 001) and Pump (50 6-002) !
'

';

i SIP 87-30 ' Testing and Checkout of the STS (50-V 001) 0 06/87 ,

i and Supernatant Cooler (50 E-001)

SIP 87-37 Integrated Checkout of the STS 0 09/87

| SIP 87-43 Permanent Ventilation System Checkout and 0 02/87 i
Startup ;;

11 SIP 87-61 STS Analog Instrument Testing 0 0.057 |.

4 !

SIP 87 62 STS Valve Checkout 0 05/87 !
t

SIP 87-69 Integrated Testing of STS/LWTS/ CSS /RTS 0 10/87
'

TOP-50 12 Removal of Supernatant from Tank 80-2 and 0 10/86~

Pump 50 G 001 Operation j

! TOP 50 13 STS Profilter Operation 0 11/86
i

| TOP-50-14 Supernatant Feed Operation 0 11/86

Supernatant Cooler (50 E 001))and
TOP 50-15 0 11/86

SupernatantChiller(50V-001 Operation;
1

T0P 50 16 STS lon Exchange Operatior 0 11/86

T0P 50-17 STS Ion Exchange Column Switchout Operation 0 11/86

TOP 50 18 STS lon Exchange Zeolite Discharge 0 12/86
i

j OP 50 19 STS Zeolite Batch Tank Loading and Fines 0 12/86
Removalj

i
!

i

!
_ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ . . _ . _ _ _ _ - _ _ _ _ _ _ - _ . _ _ _



. . - , . - , ,

*
.

Page C-2-

STS
.........................................................................................

'

QUA DOCUMENT # DOCUMENT TITLE REV DATE
e.. .................. ............................................. ... ......

TOP 50-20 STS Ion Exchange Column loading 0 01/87

TOP-50-21 Returning Fresh Vessel to STS Process 0 12/86
Operation |

1 TOP-50-22 STS Final Filtration 0 08/87 -

) r

TOP-50-23 Decontaminated Supernatant Collection and 0 09/87.

Transfer

|TOP 50 29 STS Sampling and Pneumatic Sample Transfer 0 09/87
.

TOP 50-33 STS Radiation Monitors 0 10/87

WVDP.SAR Safety Analysis for the STS 1 07/86 |

|

! WVNS-DC 013 STS Design Criteria 2 10/87

Unknown Material Control Report PR 19 FVV-14554 0 unkn !
Ion Exchange Columns

|

VidJo Tape-EN306C Motive Devices 0 unkn;

>

Video Tape-EN346C What Ifs - STS Failure Analysis 0 unkn

!

I

.........................................................................................;

:
,

;
.

1

4

2

!
,

,

_ _ _ _ _ _ _ _ _ _ _ _ u.__.-_____...___.._.
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Page C.3

CSS
.............................................. ......................................-.

QUA DOCUMENT # DOCbMENT TITLE l REV DATE |
... .................. ................... ,....................... ... ......

ESIP-87-53 Data Acquisition System Checkout 0 08/87

SIP 87.G5 * HSCSS Control Panel and Data Acquisition 0 08/87 I

System Checkout

50P-70 1 Waste Stream Recipe Sheet 2 10/87

SOP-70-3 Automatic Solidification Operation 2 06/87

SOP-70 4 CSS Manual Solidhfication with the Process 2 C' /87
Logic Controller Operational

,

50P-70 5 Gravimetric Feeder Operation 1 05/87

1 50P-70-6 Bulk Cement Transfer to Day Bin 2 J5/87

! SOP.70-9 Automatic Drum Operations for the CSS 2 07/87

SOP-70-11 CSS M:nual Operation with Process Logic 2 07/87
Controller Non. operational

SOP.70 12 CSS Mixer System Flush Operation 2 07/87
4

SOP-70 17 Manual Drum Operations for CSS 2 08/87
:

SOP 70 18 Alarm Procedures for CSS 2 08/87

SOP.70 19 CSS Emergency Procedure - Emergency Shut-Down 1 06/87
'

SOP.70 31 CSS Drum Conveyor Alarm Responses 2 09/87

SOP.70 39 Draining and Flushing the Waste Dispensing 0 08/87
Vessel

l WTSD.TME 081 Westinghouse Hl. Shear CSS 0 03/85'
WTSD THE.081 I Operating and Maintenance Manual
WTSD.TME 081 II Mechanical Components Vendor Literature

i WTSD.TME.081 !!! Instrumentation & Controls Vendor Lit.
i

WVDP.SAR Safety Analysis for CSS 1 10/86

Video Tape EN400C System Overview (LP 4 Hour Mode)
!

Video Tape-EN406C HS CSS System (Tape 1 of 2) 0 Unkn

j Video Tape.EN406C HSCSSSystem(Tape 2of2) 0 Unkn
;

!

l * Includes CSS 10097
t

.........................................................................................

_ , _ . , . , _ . - _ _ . . _ _ . _ _ . - - . - - - - -
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Page C.4

LWTS
.........................................................................................

QUA DOCUMENT # DOCUMENT TITLE REV DATE
... .................. ............................................. ... ......

SIP-86-18 LWTS Valve Checkout 0 01/87

SIP 87-01 Testing and Checkout of Tank 35104 0 03/87
! (Evaporator Feed Tank) and Feed Pump P 01

,

SIP-87-2 Testing and Checkout of Evaporation System 1 05/87<.

Rboiler, Vapor-8ody Separator, and Condenser

SIP-87-2-1 Testing and Checkout of Feed Routes to 0 03/87
Evaporator During Cold Testing

SIP-87 3 Testing and Checkout of Distfilate Surge 0 03/87,
'

Tank D-005 (Run Side), Pum) P-15 and the
Distillate Zeolite Ion Exc1 anger (0 003)'

SIP 87 4 Testing and Checkout Evaporator Concentrate 0 04/87
Cooler (E-005) and Concentrate Pump (P-16)

! SIP 87-5 Testing and Checkout of Concentrates Storage 0 04/87
Tanks (5D.15A1/A2) and Pumps (P05/06)

i

SIP 87 6 Testing and Checkout of Liquid Waste Cell 0 04/87
'

Tanks 78 2, 130 8, Tanks 50-158, 71-D 009,
70-13 and High TDS Storage Tank Pump 71-P 04

SIP 87-11 Testing and Checkout for Dewatering and 0 04/87,

j Transfer of Wet Solids from Tanks 71 0 006,
71 0 007, and 71-0 008 to CSS Waste
Dispensing Vessel

SIP-87-19 Checkout of Pump and Valve Interlocks and 0 07/87
Sequencing 1.WTS Software

ii

! SIP 87 39 LWTS Digital Functional Testing Field and 0 01/87
Rack Mounted Switches *<

SIP 87 40 LWTS Analog Instrument Testing 0 01/87

SIP 87 49 Evaporator Overall Integrated Testing with 0 06/87
Simulated Supernatant

,
,

| 4 SIP 87 61 STS Analog Instrument Testing 0 05/87

TOP-71 1 Tank 35104 Evaporator Feed 0 07/86 ,

l

TOP 71 2 Process Evaporator (31017) Distillate 0 08/86 j
Zeolite ton Exchange Column (71 0-003) and 1

.

Distillate Surge Tank (71 0 005) |
|

|
u |
i

__ _ - - _ _ _ _ _ _ _ _ - _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ __ _ _ _ - _ _ - _ - _ . __ _ _ _ _ _ _ _ _ - _ . ___-___-__-__--_______a
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Page C-5

.

LWTS
............ ............................................................................

QUA DOCUMENT # DOCUMENT TITLE REV DATE
... .................. ............................................. ... ......

.
TOP-71-3 Resin / Zeolite Hopper (71-0 004) and Loading 0 12/86

of Resin Zeolite into Exchange Columns'

i TOP-71-4 LWTS Filter System 0 07/86

TOP-71-5 LWTS Organic (71 0 001) and Zeolite Ion 0 08/86
i Exchangers (71 0 002)

TOP-71-7 Unloading Spent Resin / Zeolite fron Ion 0 09/86
Exchange Columns

TOP-71-8 Dewatering and Transfer of Wet Solids from
Filter Backwash Storage Tank (71-D-008) or
Spent Resin Tank (71-0 006) or Spent Zeolite
Tank (71-0 007) ,

i TOP-71-10 Transfer of LWTS Evaporator Concetrates to 0 09/86
: the CSS
'

TOP-71-14 LPTS Alarm Response Procedure 0 06/87

TOP-71-15 LWT3 Process Monitoring Procedure 0 06/87

WV0P SAR Safety Analysis Report - LWTS

I1 7 WVNS EQ-248 Control Concepts for the LWTS 2 06/87
|

| 6 WVNS EQ-249 Equipment Specification LWTS Control 4 08/87
Interlocks

3 WVNS EQ-250 Fundamental Process Narrative for LWTS 0 01/87,

WVHS-TR-71-004 Test Results Report Checkout of Pump and 0 10/87
Valve Interlocks and Sequencing LWTS

] Software SIP 87 19

.........................................................................................

l
i

. _ _ - - - - - - _ - - - - - - - - - - - - - - - - - - -
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Page C-6

.................... ............................................................................

|QU|DRAVINGWUM8Et |REV|SMT| DRAWING TITLE |

|..|.............. |...|...|............................................................|

| | | | | 1

R:trotech | |0102601 | 0 | 1 |ConveyorSchematics |

Retrotech | |0102601 | 0 | 2 |conveyorSchematics |

Retretech | |0102601 | 0 | 3 |ConveyorSchematics |

tetretech | |0102601 | 0 | 4 |conveyorSchematics |

Retretech j |0102601 | 0 | 5 | Conveyor Schenstics |

t;trotech | |0102601 | 0 | 6 |ConveyorSchemettes |

Retrotech | |0102601 | 0 | 7 |ConveyorSchematics |

Retrotech | [0102601 | 0 | 8 |ConveyorSchematics |

Retrotech | |0102601 | 0 | 9 |ConveyorSchematics |

Retretech | |0102601 | 1 |10 |ConveyorSchematics |

Retrotech | | 010 26 01 | 0 | 11 |ConveyorSchematics |

Retrotech | | 010 26 01 | 1 | 12 |ConveyorSchematics |

Retrotech | |010+2601 | 0 | 13 |ConveyorSchematics j

tetrotech | |0102601 | 0 | 14 |ConveyorSchematics |

Retrotech | |0102601 | 0 |15 |ConveyorSchematics ]

R:trotech | |0102601 | 0 | 16 |ConveyorSchematics |

tetrotech | |0102601 | 0 | 17 |ConveyorSchematics j

tetrote-h | [0102601 | 1 | 18 |ConveyorSchematics |

Retretech | |0102601 | 0 | 19 |ConveyorSchematics |

Retrotech | |0102601 | 0 |20 |ConveyorSchematics |

detrotech | |0102601 | 0 | 21 |ConveyorSchematics j

tetrotech | |0102601 | 0 |22 |ConveyorSchematics |

Estrotech | |0102601 | 0 |23 |ConveyorSchematics |

R:trotech | |0102601 [ 0 | 24 |ConveyorSchematics |

| |172E2001 | 2 | 1 | Elementary Wiring Olegram Legerd |

| |172E2002 | 5 | 1 | Egty Drue toca |

| |1T2E2003 | 6 | 1 | Emty Drue to Process Room |

| |172E2004 | 6 | 1 | Celoper, Truck, Nydraulic and Sarcode |

| |172E2005 | 6 | 1 | Vacwe Transfer and Alarms |

| | 172 E2 On8 | 4 | 1 |WiringOlegram |

|3 |172P100 | 0 | 1 | P&l0 Sfs Legend | )Bechtel | |15tA74 | 9 | 1 | P&l0 Controtted Ventitetton Systee Betw Crade to El 131' | i

'

Bechtet | |154A75 | 9 | 1 |P&10controttedventitettonsystemAboveEl131' |
Bechtet j j154M1 | 1 | 1 |KeyPlanProcessBldg | |8echtel | |6802 | 1 | 1 | Vessel of f cas Cordensate Catch Tank (4 3 | |

Bechtel | | 84 A*1 |15 | 1 | Flw, P&to Weste fenk Farm spent Fu4L Proc. Plant | I
I

Smoot Co. |3 |70441 | 0 | 1 | Flw Olegram |

$ moot'Co. |3 |70469 | 0 | 1 | Flw Otagram |

Smoot Co. | |704411 | 0 | 1 |ElectricalSchematicMainPenet |

Smoot Co. | |704611 | 0 | 2 |ConveyorSchematics |
,

Smoot Co. | |704612 | 0 | 1 | Electriest Schemette Main Panel |

| |900C539 | 1 | 1 | Css Field Wiring steg 01/14 |

| |900C539 | 4 | 2 | C$s Fletd Wiring Ildg 01/14 | 1

| |900C539 | 5 | 3 |CSSFletdWiringBldg01/14 | |

| |900C539 | 3 | 4 | C11 Fletd Wiring Blde 01/14 | I

| |900C539 | 5 | 5 |CSSFletdWiringstds01/14 |

| | 90CC 539 | 4 | 6 |CSSFletdWiringIldg01/14 | 1

| |900C539 | 4 | 7 |CSSFletdWiringBles01/14 | l

| |900C539 | 4 | 8 |CtsFieldWiringSt6301/14 |

| |900C539 | 3 | 9 | C15 Fletd Wiring Olds 01/14 | ;

l

|

I
1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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I ou | OuWINo Nunsen |nEv|SNr| D u Wino title |

|..|.............. |...|...|............................................................|

| 1 I I | |

| |900C539 | 3 | 10 |CSSFleidWiringBlde01/14 |

| |900C539 | 3 | 12 |CSSFletdWiringstds01/14 |

| |900C539 | 0 | 13 |CSSFieldWiringside01/14 |,

| |900C539 | 1 | 14 |CSSFletdWirinGBlde01/14 |

| |900C539 | 0 |15 |CSSFieldWiringOlds01/14 |

| |900C539 | 1 | 16 |CSSFletdWiringside01/14 |

| |900C539 | 2 | 17 |CSSFletdWiringOlds01/14 | .

| |900C539 | 1 | 18 |CSSFieldWiringBlde01/14 | I

| |900C539 | 0 | 19 |CSSFieldWiringBlde01/14 | |

| |900C539 | 1 |20 |CSSFle!dWirInstide01/14 |

| |900C539 | 0 |21 |CSSFletdWiringOlds01/14 | ,

I
| |900C1114 | 0 | 1 |CSSPyrotroniceFireCont.PutSchen.Oleg.for01/14 Side |
|2 |900C1116 | 10 | 1 |NSCSSControlCabinetElementaryOtagram |

|2 |900C1116 | 6 | 2 |NSCSSControlCabinetElementaryOlegram |

|2 |900C1116 | 8 | 3 |NSCSSControlCabinetElementaryOlegram |

|2 |900C1116 | 8 | 4 i NSCSS Centrol Cabinet Elementary Olegram |

|2 |900C1116 | 9 | 5 | NSCSC Control Cabinet Elementary Olegram |

|2 |900C1116 | 8 | 6 |NSCSSControlCabinetElementaryOlegram |
; |2 |900C1116 |10 | 7 |NSCSSControlCabinetElementaryOlegree |

|2 |900C1116 | 7 | 8 |NSCSSControlCabinetElementaryOlegree |
4

] |2 |900C1116 | 7 | 9 |NSCSSControlCabinetElementaryOla3"an |
|

4 |2 |900C1116 | 7 |10 | NSCSS Control Cabinet Elementary Oletrae *

|2 |900C1116 | 6 |11 |NSCS$CentrolCabinetElementaryOtagran
.

|2 |900C1116 | 3 | 12 |NSCSSControlCabinetElementaryOlegram | ,

|2 |900C1116 | 0 | 13 |NSCSSControlCabinetElementaryOlegran |
|2 |900C1116 | 0 | 14 | NSCSS Ccntrol Cabinet Elementary Olegram |
| |900C1122 | 3 | 1 |NSCSSControlCebinetThtmbWheelandProc.WiringOlegram |
| |900C1325 | 1 | 1 |CSSStdg01/14NighShearmixerefopPlate |
|2 | 90C0106 | 2 | 1 |RedwesteTreatmentSysteeConceptualProcessFlowOtagrue |
|5 |9000397 | 7 | 1 | CSS Systee 070 P410 |

|5 |9000397 | 6 | 2 | CSS 8 tug 0114,P810 |

|5 |9000397 | 5 | 3 |CSStide0114,P4ID | ;

|5 |9000397 | 4 | 4 |CSSBtdg0114,P810 | I

|5 |9000397 | 7 | 5 | CSS stdo 01 14, P810 | |

|3 | 9000 4M | 0 | 1 | Speole, ustes, ord Leterde |
!

'|3 | 9000 4M | 0 | 2 |Setols,setes,andLe9ende |

|3 | 9000 4M | 0 | 3 | Se ets, notes, and Le9ende | |s

|3 |90004M | 0 | 4 | Sp6 cts, sotes, and Le9erds |
| | |9000807 | 1 | 1 |LowLevelWestetvaporaterAssestly |

| |9000807 | 2 | 2 |LowLevelWestetvaporatorRebollerSectionDetalle |
j | |9000807 | 2 | 3 | L%J Level Weste Evaporator Seperator lettlen Detalls |
!

| |9000807 | 0 | 4 |LedLevetWesteEvaporatorSteportDetails | j

] | |9000807 | 2 | 5 | Low Level Weste tveporator Condoneer Section Details | ||2 |90001204 | 8 | 1 |P410LWTSsecycleWaterSystem |

| |2 |90001204 | 3 | 2 |P&leLWitsecycleWeterSysten |

| |90001236 | 3 | 1 | CSS Blde 01/14 Migh Sheer Mlaere si ard s2 Assy |

| | 90C01236 | 3 | 2 |C18Ilde01/14NighSheermiseresiand#2Assy |

| |90001291 | 2 | 1 |CSStide01/14NighSheerMinoreframeWeldment |

| |90001292 | 1 | 1 |CSSside01/14NighSheerminerssiand#2 Details |!

) | |90001293 | 2 | 1 | CSS steg 01/14 Nigh Sheer minere s1 and #2 Detalle |

<
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|00|DRAWINGWUMBER |ttV|SMT| DAAWING TITLE |

|...|...|...........................................................|;..|.............. .

| | | | | |

| |90001324 | 3 | 1 |Cssstde01/14MithsheerMinersnemVelveParts |

| |90001396 | 3 | 1 |CSSFillNeedMonateWeldsent |

| |90001413 | 4 | 1 |MSCssPenetLayout |

| |90001436 | 4 | 1 | RTS Drus cell Loedout Conveyor Plan |

|3 |90001441 | 3 | 1 | CSS 070V050M37MydrouticP810 |

|3 |90001642 | 3 | 1 | Css 070V050M37MydraulleP810 |

| |9000lede | 0 | 1 | P810 STs permanent ventitetton System |

|3 |90001697 | 2 | 1 | Cst 070v050PneumaticsolenoidPeckP810 |

| |90001728 | 0 | 1 |CSSStd601/14SchematicOleerenLoadoutCrane(4 ton) |

| |90001728 | 0 | 2 | Css 8|de01/14SchematicOlegramLoadoutCrane(4 ton) |

| |90001832 | 1 | 1 | Css Fill Mead Ltd Turner Assy |

| |90001833 | 0 | 1 |CSSFillMeadPaddleAssy |

| |90001834 | 0 | 1 |CSSFillMeadLtdTurnerDetails |

| |90001835 | 1 | 1 |CSsFittMeadMod.Assy |

| |90001834 | 0 | 1 | CSS FIL L Mead Mod. Frame Weldsent |

| |90001917 | 0 | 1 | Gen Art CSS Decent System t@lpment |

| |90001917 | 0 | 2 |ConArrCSSDecentSystemtwipment |
; | |90001966 | 1 | 1 | CSS Orue Loedout Crue Overpeck Details |
*

| |90061483 | 3 | 1 |MSCSSGraphicsPenel |
; | |90061827 | 1 | 1 |aTSCSS01/14BldePlanViewEl98' |

| |9006318 | 2 | 1 | Con Arr cts Pit Area twipment Plan |

|2 |900E2005 | 0 | 1 |ConArrRTSOrueCell |

|3 |900J1363 | 8 | 1 |taternalInterfaceControlOlegram |
|2 |9018301 701B| 1 | 1 | CW LWTS Evaporator Feed Pwp 71 P 01 |

|2 |9018301 7028| 1 | 1 | CW LWis Velve 71 N 001 |

|2 |9018301 7038| 1 | 1 | CW LWis valve 71 N 003 |

|2 |9018301 7048| 1 | 1 | CW LWTS Velve 71 M*006 |

|2 |9018301 705A| 1 | 1 | CW LWTS Velve 71 N 014 |

|2 |9018301 706A| 1 | 1 | CW LWTS Velve 71 N 021 |

|2 |9018301 707 A | 1 | 1 | CW LWTS Velve 71 N 022 |
i |2 |9018301 708A| 1 | 1 | CW LWT3 Meet Tracing Alarme |

] |2 |9010301 710 | 0 | 1 | CW LWTS Meet Treving Control ord Alarme |

|2 |9018311 715 | 4 | 1 | CW LWTS Centrol Penel I/O Rect 120V AC Olst. |

|2 |9010301 717 | 4 | 1 | CW LWTS Instruneatetton 1$V DC Dist. |

|2 |9018301 7188| 1 | 1 | CW LWTS 24V DC Olst. to Recorders |
|2 |9018301 719A| 0 | 1 | CW LWTS Date Liner Messe9e Olsoley |

|2 |9018301 719 | 5 | 1 | CW LWit 24V DC Olst. to Arrscciator |

|2 |9018301 T20 | 2 | 1 | CW LWTS Processor 24V DC Dist. for Velves ord Pwpe |

| |2 |9018301 721A| 4 | 1 | CW LVf 8 Velve Control Switches Processor 24V DC trputs |
| |2 |9018301 722B| 4 | 2 | CW LWTS Velve control Sultches Processor 24V DC trwts |

| |2 |9018301 723A| 4 | 3 | CW LWTs Velve Contret seltches Processor 24v Oc trwts |
|2 |9018301 724A| 3 | 4 | CW LWit Velve Control Switches Processor 24V DC trputs |

|2 |9018301 T2$A| 4 | 5 | CW LWTS Velve Control Switches Processor 24V DC trwts |

|2 |9018301 726B| 4 | 6 | CW LWis Velve Contre witches Processor 24V DC Irputs |
|2 |9010301 T27A| 4 | ? | CW tWil Velve Control Switches processor 24V DC frouts |
|2 |9018301 728A| 3 | 8 | CW LWTS Velve Contret Switshes Processor 24v OC Irputs |

|2 |9018301 T29 | 5 | / | CW LWTl Velve Control switches Processor 24V DC trwts |

|2 |9018301 730 | 4 |10 | CW LWTS Velve Control Switches Processor 24'.' OC Irputs |
| |2 |9018301 731A| 4 |11 | CW LVTS Velve Control Switches Processor 24V DC Irwts |
! |2 |9018301 T32A| 3 |12 | CW LWTS Velve Control switches Processor 24V DC trwts |

l
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|00|OWVMINDN1s0938 |83A|SNI| . QVVMIND 11113 |

|..|.............. |...|...|............................................................|

| | | | | |

|2 |6OLGCOL 2tI | 9 |LE | 3m laiS AelAa souaJol smlaWes dJopessoJ 39A 03 ludnas |

|2 |6OLOCOL litV| E |L9 | sno lais AelAe soutJot smlnyes dJosossoJ 39A 03 gJ2wrts |

|2 |6OLSt0L 2ESV| t |LS | 3m lais A*)A4 3ou1Joj sninyes dJosessoJ ttA 03 IJ1wrts |

|Z |6OLSt06 219V| t |69 | 3m 1A13 AelAa 3ounJoj salnyes dJopessoJ 39A 03 IJ1:rts |

|t | MLS tot 2t4 V | t | t4 | 3m 1ms Aetu sou3Joj snisayos dJomassoJ ttA 03 gJsurts [

|2 |60L8t0L 219V| t | 19 | 3m laiS AelA4 3ou)Joj sm)%@es dJc3essoJ ttA 03 IJ$uvs |

|2 |6018106 2918| 2 | t | 3m 1A13 AelA* desillou eup dJxessoJ gtA 03 onadnas |

|t |6OLICOL lit 8| 3 | Z | 3m lais AetAa dosI lou eup dJMessoJ ttA 03 onadnas |

|t |6068 COL 2918| Z | t | 3m lais AetAa dostalov sup dJosassoJ g9A 03 onadnis |

|t | 6OLS ML 2t?8| 2 | 9 | 3m 1A13 AelA6 dositlou sup dJo3essoJ ttA 03 onadnis |

|2 |6OLOtot 2t$8| 2 | 5 | 3m 1ALS Ae)Aa desillou eup dJc34ssoJ 39A 03 onadnas |

|2 | 6OLI ML 2198| I | 9 | 3m 1nis AelAs desialou sup dJxessoJ ttA 03 ontdnas |

|2 | 6OLS ML 2928| 2 | 2 | 3m imis Ae)A6 desillos eup dJosessoJ ttA 03 onadnas |

|t |6OLSt0L 299 | t | 8 | 3m 1M13 AelAe doelpou sup dJxessoJ gtA 03 onadnis |

|2 |6OLSCOL 2t6 | 2 | 6 | 3RG 1Ats AelAo doelpou sup 4Jxessa 39A 03 onadnas |
;

|2 | 6068 ML 25 0 lZ | LO | 3m 1A13 Ae)A4 desinnou eup dJxessa ttA 03 onadnas |

lZ |6OLSt01 liL8| t |lL | 321813 Aelp desillov eup dJopassa gtA 03 onadnis |

|2 | MLS t01 2G2 | t |62 | 390 lais Ae)u dooitlou eup dJosesseJ ttA 03 onadnas |
lZ |6OLSCOL lit 8| 2 | L( | 3RG 1A13 AelA* dostalou eup dJxessoJ gtA 03 onadras |
|t | MLO g06 2598| 2 | 69 | 3m lats AejAo dosipou eup 4JopesseJ g9A 03 onadnas |
|t |60L8 COL 2158| 2 |65 | 3m imis Ae)A6 dostpou eup dJo>essoJ 39A 03 onadnas |

i

l2 |6OLSf0L 2598| t | 69 | 3mO )ms Ae)Aa dositlov eup dJxessoJ gtA 03 onadnis |

|2 |6OLS101 212 8 | 2 | LJ | 3RG 181 AelA* desillov eup dJopessoJ 39A 03 onadnas |
|t |6018106 2198| t |LS | 3m 1ms AelAe dosiniou eup dJxessoJ ttA 03 onndnts |

|2 |6OLS106 290 | 2 | L | 3m 1A1$ soiauolp AelAes dJooossoJ onadnas |

|t | MLS !OL 296 | t | t | 3m lais sotsuoip AelAes dJosessoJ onadnas |

|I |6040!OL 292 lZ | t | 3m 1ms solevolp Ael Aes dJonassoJ onadnas |

|2 |6016 SOL 291 | 2 | t | 3m 1M1$ soiauolp AetAes dJo>essoJ onadras |

|2 |6OLICOL 299 | I | $ | 3m 181$ solevolp AelAes dJopessoJ onadnas |

|2 |6068101 29$ | t | 9 | 3m lais solevolp AelAes dJopessoJ onadnas |
|2 |6068 COL 299 | t | 2 | 3m 181$ solevolp Ae)Aes eJxessoJ onadnat |
|t | 6OLG ML 294 | t | 3 | 3m lais so)suoip Ae)Aes esopassa onadras |

|2 |6OL8%06 299 | t | 4 | 3m inis so)euolp AetA.s dJosessoJ onadnas |

|t |6OLGt0L 296 | t |10 | 3m 1A1s $*)suoip Aelus daopessoJ onadnis |

|t |6068teL UC | 9 |66 | 3m 1M1$ soleuolp Ae)Aas dJonassa 3yrtdnas |
|t |6OLStot UQ V | t | 62 | 3m 1A1$ senevolp Ae)Aes dJopessa 3:rtdnas |

|2 |6OLGtoL 2J' | t | L | 3m 1ms AelA* liell smlapes dJonassoJ asurts |

|t | 6OLG ML uE | t | t | 3no imis AelA4 itsil gninyes dJonosseJ gJ$vris |

|t | MLI TOL ut | t | t | 3m laks AelA* ilell salnyes eJopessa gasurts |

|t |6010 COL ut | t | t | 3RG 1A1$ Ael Ao llula satnyes dJopessoJ IJturt s |

|t | 6OLI ML uS | I | $ | 3m ias Ae)46 llull smlapes dJonossa lasurts |
|t |6OLSfO' u9 | t | 9 | 3m )ALS Ae)Ae )nell salnyes dJonassa gJ1:rts |

|2 | %68 t0L uZ | t | 2 | 3m 1A1$ Ae)Ao )tsil salnyes dJonossoJ lasurts |

I |t | %68 ML uS | t | 3 | 3m lais Ae)46 llull satnyes dJosessoJ latirts |

|t | 6069 M L U6 | t | 6 | 3m 1A1$ Ae)u ilell salnves dJopessoJ laturts |

|t | ecnI ML 280 | t | LO | 3m 1A13 Ae)A41lsia sminves dJopessoJ asurts |

|t | 6OLS ML 28L | t |66 | 3m 1A13 Ae)Ae ituls gninyes eJosossoJ lasurts |

|2 | 6OLG ML 28( | t | L( | 3nO 1ALs AelAe ilein smlapes dJxesseJ gasurts |

|2 |60L8106 2tt | t | 69 | 3m 1Ats AelAe itsil sallCes dJopessa :Jturt s |

|t |6068t0L aas l a I ts | = ius AelA* iissa sninyn eJ=nia :*nis |

i
|

,
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|QU|DRAWIWGNUM8(R | REV | SNT | DRAWING TITLE |

|..|.............. |...|...|............................................................|

1 | | | | 1
|2 |901B301 786 | 2 | 16 | CWD LWTS Valve Llef t Sultches Processor Irputs |
|2 |9018301 787 | 2 | 17 | Cie LWTS Velve Limit Switches Processor Irputs |

|2 |9018301 788 | 2 | 18 | Cne LWTS volve Llelt Switches Processor Irputs |
|2 |9018301 789 | 2 | 19 | CWD LWTS Velve Llelt Swltches Processor 1rputs |

|2 |9018301 790 | 4 |20 | Cne LVTS Valve Limit Switches Processor Irputs |

|2 |9015301 791 | 4 | 1 | Cne LWTS Pwp Control Switches Processor 24Y DC Irguts |
|2 |9018301 7928| 3 | 1 | Cie LWTS Pug Control Switches Processor 24V DC Irputs |
|2 |9018301 792A| 5 | 1 | Cne LWTS Pwp control Switches Processor 24V DC Irputs |

|2 |9018301 792 | 5 | 2 | Cnc LWTS Pump Control Switches Processor 24V DC Irputs |
|2 |9018301 796 | 3 | 1 | Cne LWTS Pump Status Ird. Lights Processor 24V DC Outputs |
|2 |9018301 7978| 3 | 1 | LWTS Velve Poettion trd. Processor 24V DC Outputs |

|2 |9018301 797A| 2 | 1 | LWTS Velve Poettion Ind. Processor 24V DC Outputs |
|2 |9018301 797 | 6 | 2 | Cie LWTS Puup Status Ind. Lights Processor 24V DC Outputs |
|2 |9018301 8018| 1 | 1 | Cie LWTS Pwp 71 P 01 |
|2 |9018301 8028| 1 | 1 | Cie LWTS Pwp 71 P 15 |
|2 |9010301 8038| 2 | 1 | Cie LWTS Pwp 71 P 16 |
|2 |9018301 8058| 1 | 1 | Cne LWTS Pw p 71 P 02 |
|2 |9018301 8068| 1 | 1 | Cie LWTS Pump 71 P 03 |
|2 |9018301 8078| 1 | 1 |CWDLVTSPwp71P011 |
|2 |9018301 8088| 2 | 1 | Cie LWTS Pump 71 P 04 |
|2 |9018301 8098| 1 | 1 | Cie LWTS Pwp 71 P 05 |

|2 |9018301 8108| 1 | 1 |C%eLWTSPwe71P06 |

|2 |9018301 811 | 2 | 1 |CWDLWTSPwp71P17 |

,

'

|2 |9018301 812I| 2 | 1 | Cie LWTS Pw o 71 P 07 |
|2 |901B301 813B| 2 | 1 | Cie LWit Pup 71.P 08 | ,

|2 |9018301 814 | 2 | 1 | C'D LWTS Puup 71 P 18 |
|2 |9018301 819A| 2 | 1 | Cie LWTS Pwp 71 P 12 ord 13 Acid Metering Pwps |
|2 |9018301 820A| 2 | 1 | CWD LVTS Caustic AcWition Tanks 140 7 and 140 8 Agitators |

|2 |9018301 821 | 4 | 1 | Cie LVTS Pump starter Process 120V AC Irguts/Cutputs |

|2 |9018301 822 | 4 | 2 | Cne LWTS Pwp Starter Process 120V AC frputs/0utWts |

|2 |9018301 823 | 6 | 3 | Cie Luis Pw; * arter Process 120V AC Irputs/cutputs |.

|2 j9018301 824 | 3 | 18 | Cie LWTS Vs... Limit Switches Processor Irguts |
|2 |9018301 826 | 6 | 1 | Cia LWTS Instrumentation Processor 4 20 MA trputs |
|2 |9018301 827 | 3 | 2 | CWD LWTS Instrumentation Processor 4 20 MA trputs |
|2 |9018301 828 | 3 | 3 | Cie LWTS Instrumentation Processor 4 20 MA trputs | ,

i2 |9018301 829 | 7 | 4 | Cnc LWTS Instrumentation Processor 4 20 MA trsots |
'

|2 |901B301 830 | 5 | 5 | Cie LVTS Instrumentation Processor 4 20 MA trputs |
|

|2 |901B301 4318| 3 6A | Cnc LWTS Instrumentation Processor 4 20 MA frguts | !i

|2 |9018301 &31 | 4 | 6 | Cie LWTS instrumentation Processor 4 20 MA levots | i

|2 |9018301 132 | 3 | 7 | Cie LWTS Instrumentation Processor 4 20 MA trputs | |

|2 |9015301 838 | 3 | 1 | Cie LWTS Controllers 1/0 to Processor |
|2 |9010301 139A| 1 | 1 | Cne LWTS I/P Converter Sl8 net f rputs f rom PLC |
|2 |9018301 439 | 2 | 1 | Cie LWTS I/P converter $1 nel Irputs f ress PLC |8

|2 |9018301 640Aj 1 | 1 | CWD LWTS Processor T/C Irguts | i

|2 |9010301 440 | 2 | 1 | Cie LVTS Processor T/C trputs |
|2 |9010301 842 | 4 | 1 | Cie LWTS Process 4 20 MA outputs to Recorders | ||2 |9018301 843 | 4 | 2 | Cne LWTS Process 4 20 MA outputs to Socorders |

|2 |9018301 8$2B| $ | 1 | Cie LWTS Process 4 20 MA outWts to Irdicators | |

|2 |9018301 853I| 3 | 2 | Cie LWTS Process 4 20 MA CNtWts to Irdicators | !
|2 |9018301 4548| 4 | 3 | Cie LWTS Process 4 20 MA OutWts to trdicatore |

'

_ _
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|QU|ORAWINGNUMSER | REY |SNT| DRAWING TITLE |

|..|.............. |...|...|............................................................|

| | | | | |

|2 |9018301 855 | 4 | 4 | CW LWTs Process 4 20 MA outputs to Indicators |

|2 |901s301 8 77 | 3 | 1 | CW LWTs Annmetators Wiring Connection |

|2 |901B301 878 | 3 | 2 | CW LWTs Ammeletors Wiring comection |

|2 |901B301 879 | 4 | 3 | CW LWTs Annmelators Wiring Connection |

|2 |9010301 880 | 4 | 4 | CW LWTS Anrmelators Wiring Comection |

|2 |9018301 881 | 6 | 5 | CW LWTS Ammelators Wiring Comectlon |

|2 |901B301 886A| 2 | 1 | CW LWis sotonald Vetve and Red Atore Processor CMtputs |

|2 |9018301 886 | 2 | 1 | CW LWTs setoreld vetve and Red Atore Processor Cutputs |

|2 |9010301 891 | 4 | 1 | CW LWTs Plow Swe and Ya Limit switches Processor Irputs |

|2 |9015301 891A| 3 | 1 | CW LWTs Flow sus and Va Limit Switches Processor Irputs |

|2 |9018301 892 | 5 | 2 | CW LWit flow sus and Ve Limit Switchss Processor Irputs | ,

|2 |9010301 893 | 3 | 3 | CW LWTS Flow sus and Ve Limit switches Processor Iryuts | [
|2 |901s301 894 | 4 | 4 | CW LWTS Flow sws and Ve Limit Switches Processor trputs |

|2 |9018301 896 | 1 | 1 | CW LWTS Processor and I/O Interconnections |

|2 |9018301 897 | 3 | 2 | CWD LWTS Processor and 1/0 Intercomections |

|2 |9010301 897 A | 1 | 3 | CW LWTS Processor and 1/0 Intercomections |

|2 |9018301 896 | 3 | 4 | CW LWis Processor and 1/0 Interco.vwetions |

|2 |9018301 896A| 2 | 5 | CW LWTS Processor and I/O Intercomections |
'

|2 |9018301 899 | 0 j 1 | CW LWTS It 017 |
-

|2 |9015301 900 0 | 1 | CW LVTs processor 4 20 MA trout |i

| |901C061 | 4 | 1 | LWTS Piping Contruction Isometric XC 3 Lines |

|5 |9010020 | 1 | 1 | Process Flow Olegram LWTS |

| |9010020 | 0 | 2 | Process Flow Olegram LWTs |

| |9010020 [ 0 | 3 |ProcessFlowDiagramLWis |

| |9010020 | 0 | 4 |Procest,#LowOlegramLWit |

|4 |9010021 | 0 | 1 |P&lDLWTS35104 |

|1 |9010021 | 1 | 2 |P&lDLW1s7013 |

|3 |9010021 ] 0 | 2 |P&lDLWTS7013 |

|5 | 9010 021 | 0 | 3 |P&loLWTS7D2 |

|5 |9010021 | 0 | 4 |PalDLWTs7D8 |

|5 |9010021 | 0 | 5 | P&lD LWTS 4010 |

|5 |9010021 | 0 | 6 |P410LWTS302 |

|5 |9010021 | 0 | 7 |P810LWTS1308and71514 |

|3 |9010022 | 7 | 1 |P810LWTS |

|4 |9010023 | 7 | 1 | P&lD LWit |

|3 |9010023 | 7 | 2 |PalDLVTs |

|3 |9010023 | 1 | 3 | P810 LWTs |

|4 |9010024 | 6 | 1 |P410LWTS |

|4 |9010026 | 7 | 1 | Pal 0LWTs |

| |9010033 | 0 | 1 |GenArr01/14IldsPlan.El968 |

| |9010034 | 0 | 1 | Gen Arr 01/14 Stds Plan . El 116.5' |

| |9010035 | 0 | 1 | Gen Arr 01/14 tids Plan . El 130'and Sections |

| |9010034 | 0 | 1 | Gen Arr 01/14 Stds Plen EL 144'end Sectione |

| |9010037 | 0 | 1 | Gen Arr 01/14 Ilde sectione |

| |9010038 | 0 | 1 |GenArr01/14Stegsectione |

| |9010041 | 2 | 1 |ConArrLWTSPlanEl100' |

| |9010042 | 0 | 1 | Gen Arr LWTS Plan El 114.5' |

| |9010043 | 1 | 1 |GanArrLWTSPlanEl131' |

| |901D044 | 0 | 1 |GenArrLWisPlanEl144' |

| |9010045 | 0 | 1 | Con Arr LWis Plan El 160' |
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.................... ............................................................................

| QU | DAAWING NLasBER |Rtv|SNT| OAAWING fifLE |

|..|.............. |...|...|............................................................|

| | | | | |

| |9010046 | 1 | 1 |GenArrLWitSection |

| | 9010 047 | 0 | 1 |GenArrLWitSection |

|5 |90tc049 | 5 | 1 |P810LWitUtilityWeterSystemInterface |

|6 |9010050 | 4 | 1 | P810 LWit Steam and Cordenoste Interf ace |

|4 |9010051 | 3 | 1 | P410 LVf 8 Instrument and Utllity Air Systen |

|5 |9010059 | 6 | 1 |Pl!DLWit |

|3 |90101204 | 8 | 1 |P810LWTSRecycleWaterSysten |

|3 |90101204* | 3 | 2 |P810LWTSRecycleWaterSystem |

|3 |90101340 | 1 | 1 | P810 LWit sockfluehable filter |

| |902D030 | 1 | 1 |GenArrCTSEnclosureplanEl100' |
|
'

| |9020031 | 1 | 1 |GenArrCTSEnclosurePlanEl110' |

| |9020032 | 1 | 1 | Gen Arr CTS Enclosure Plan El 124' |

| |902D033 | 1 | 1 |GenArrCTSEnclosurePlanSectionPlan |

| | 9020 034 | 1 | 1 |GenArrCTSEncloeurePlanEl1008 |

| | 902D M1 | 1 | 1 | Gen Arr Cfl Enclosure Plan Sectione |

| |9034317 201 | 4 | 1 | Cie STS Mv4C Atarse |

| |9034317 2M | 3 | 1 | CWD STS NVAC Air Swpty Unit $6 Y01 |

| |9038317 205C| 1 | 1 | Cie Sf 8 NVAC Alarme and Indicatione |

| |9034317 2M S | 2 | 1 | Cie SIS NVAC Air Swply Unit 54 V02 Condensers & NVAC Atarse |d

| |9034317 206A| 0 | 1 |CWDSf8NVACWesterUnIt |

| | 9034 31T 207 B | 1 | 1 | Instr. Install. Detalt STS MvAC Control Panel Layout |

| |9034317 2083| 2 | 1 | Cie STS NVAC Olf f. Press. Ind. Sws*120V DC Olst. |

| |9034117 5018| 1 | 1 | Cie STS Olstrioutlen Panel |

| | 9034 317 502A| 2 | 1 | Cie Sid Progransneble controller |

| |9034317 503A| 2 | 1 | CWD Sfs Arrucletor |

| |9038317 511A| 2 | 1 | Cie Sf 8 PLC I/O cabinet and Mand Sus 50 NS 104A,1048,105,106 |
| |903s317 512B| 2 j 1 | Cie STS PLC I/O cabinet and Mand Sws 50 NS 108,118,005 |

| |9034317 513A| 2 | 1 | Cie Sf 8 Plc I/O Cabinet end Nord Sws 50 NS 204A,2048,205,206 |
| |9038317 5148| 2 | 1 | Cie Sf 8 PLC I/O cabinet and Mand Sws 50 NS 204,218,077,042 |

| |9038317 515A| 2 | 1 |CVDSTSPLCI/OCabinetandMandSws50NS304A,3048,305,306|
| | 9034 317 516 A | 2 | 1 | Cie Sfs PLC t/0 Cabinet ord Mand Sws 50 NS*306,318.031,064 |
| |9034317 517 A | 2 | 1 | Cie Sf 3 Ptc I/O Cabinat t d Nand Sws 50 MS 404A,4048,405,4M |
| |9034317 518 A | 2 | 1 | C59 Sfs Plc 1/0 Cabinet ord Nand Sws 50 NS 408,418,MF,066 |

.I
| | 9034 317 519 A | 2 | 1 | Cie Sf 8 Ptc I/O cabinet and Mond Sws 50 NS 032,034,MS |

4
| |9034317 520A| 2 | 1 | CWD STS Pug G 015 |

] | |9034317 521A| 2 | 1 | Cie Sf 8 Pump G 001 |
*

| | 9034 317 522 A | 2 | 1 | Cie STS Pump 4 007 |
1 | | 9034 317 523 A | 2 | 1 |CieSf8PLCl/0Cabiriet |

] | |9038317 524A| 2 | 1 | Cie Sf 8 PLC I/O Cabinet | [
| | 9034 311 525 B | 2 | 1 | Cie $78 PLC I/O cabinet | |
| |9034317 526A| 2 | 1 | Cie 378 PLC I/O cabinet |

-

j | | 9034 317 531 A | 2 | 1 | Cie Sts vetves 50 Fv 104A and 1M 8 |

| |9034117 532A| 2 | 1 | Cie $tt valves 50 Fv 105 and 106 |,

'
| |903s317 533A| 2 | 1 | Cie Sf 8 velvee 50.Fy.104 erd 118 |

; | |9038317 '348| 2 | 1 | Cie Sf 8 vetwee 50 Fv 006 and NCV 0M | ;

| | |903831F $35A| 2 | 1 | Cie Sf 8 velves 50 7v 204A and 2048 |
i | |9034317 536A| 2 | 1 | Cie STS velvee 50 7v 205 arid 2M |

| |9034317 537 A | 2 | 1 | Cie Sf 8 Velves 50 Fv 208 and 218 |
| | |9034317 534A| 2 | 1 | C%c Sf 8 vetves 50 Fv 077 and 007 |

| | 9034 317 539 A | 2 | 1 | Cie Sfl vetves 50 Fv 0FS erd 015 |
'

| I

1

_-____ _ _ _ _ _ _ _ _ _ _ _ - - _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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.................... ............................ ...............................................
'

I ou | otawtwo usu |nsv|sur| caAvina tarts |

|..|.............. |...|...|............................................................|

i | | | | |

1 | 9o n 317 54o A | 2 | 1 | Cw srs vat m so rv ioi and 103 |

| |903:317 541A| 2 | 1 | Cw sts velm So rv to2A .nd 1o28 |

| | 9eu 317 542A| 2 | 1 | Cw sts vel m So rv 2ot end 203 |

| |903s317 543=| 2 | 1 | cw sit vet m so rv 202A and 202: |3

| |905a317 544A| 2 | 1 | ce sts vet m so rv.ior and 2o7 |

| | 9e u 317 545A| 2 | 1 | Ce sts utm so rv.so4A and so4s |

| |903s317 546A| 2 | 1 | Ce sts vetm so rv.us and 3a |

| |903s317 547 A | 2 | t | cm sts vet m so rv su and 31: |

| | 9on 317 asA| 2 | t | ce srs valm so rv ost and a4 |

| |903s317 549A| 2 | t | ce sti Yetves 50 ry 4o4A and 404: |

| | 903 317 55oA| 2 | t | Ce sts vetm so ry.40s and su |

| | 9o n sir 551 A | 2 | t I cw srs vet m so rv. sos nd 41: |4

| | | 9e u sir 552 A | 2 | t I cw sts vet m so rv ur end o6: | !

| | 9eu 317 sss A | 2 | 1 | cw sis v tm so rv. sot and so3 |

| | 9e u str 554 A | 2 | 1 | ew sts vet m so tv.so2A .nd so2s |

| | 903t 317 555 s | 2 | t I ce sts vel m se rv 4oi and 403 |

| |903s317 su A | 2 | 1 | cw sts velm so ev se2A .nd 4o2: |

| |903:317 5s7 A | 2 | 1 | ce sts vatm so rv sor end 407 |

| |903s317 ssaA| 2 | 1 | cw sts vet m so rv o29 and oso |
1 | |9038317 559A| 2 | 1 | Ce sts velm so rv o42 and o92 |

| ( M3s 317 no A | 2 | t I cw its vetm so rCv.o35 ns o24 |

| |903s317 ui A | 2 | t i em sts nc t/o Ceinet |

| [ 903: sir 9 2 A I 2 | 1 | cw sts nc t/o Ceinet I i

| | 903 sir u s A | 2 | 1 | Cw sts nc :/o Cainet i 1

| | 903s str 94 A | 2 | 1 | cw sts nC s/o Ceinet |
3 | | 9a u 317 us A | 2 | 1 | ce sts nc t/o C. binet |
1 | | 9o n 317 96 A | 2 | t | cw sts Ptc t/o Cainet i .

; I | 9eu 317 97A| 2 | t I cm its nc r/o Ceinet |
| | 903s sir us A | 2 | 1 | cw its nc t/o C. binet |

; I | 901s sir 99 A | 2 | t | Ce sts nc t/o Cainst |

| |903:317 sroA| 2 | 1 | cw sts nc t/o Cainet I
i | |903:317 571A| 2 | 1 | Ce sts nc in Caines |

| | 903 317 5T2A| 2 | 1 | ce sts nC s/o Ce; net | j,
'

| |9o3e37 573A| 2 | t | ce sis Ptc t/o C binet I (
| | 903 sir 574 A i 2 11 | ce sts nc i/o Cainet |

| | 903 31- srsA| 2 | 1 | Cw sts Ptc r/o C einet i
, | | 903s 3tr 576 A | 2 | 1 | Ce sis Ptc I/o Cebinet | |

| | |9038317 577A| 2 | 1 | Cw sis nc t/o C. binet ] (
'

| | 903 3tr 57: A|2 | 1 | ce sts PLC t/o C. binet | [
| |903s317 5?9A| 2 | t | Cm its PLC t/o c binet |

| |903s317 SaoA| 3 | t | cv sts Pic I/o Cabinet | ;

| | 903 317 sat 8| 2 | t | CWD sis Ptc I/o Ceinet end solenoid yetves | ,

| | 903 317 52A| 2 | t | Ce sts PtC t/o C. binet and solenoid valves | |
| |9038317 5%sA| 2 | 1 | Ce sts PtC I/o C. binet ord solenoid vetves | ;

| | Sc3s 317 584s| 3 | 1 | cWD sts Ptc I/o C. binet nd solenoid v L m |

| |903s317 5ess| 2 | t | Cw sts nC t/o C. binet |

| | fo3s 317 586 s | 3 | t | ce srs n c t/o C. binet | i

| | 903 sir Sar s | 2 | 1 | ce sts K C t/o C.b; net |
'

i |9038317 $s8A| 2 | 1 | Ce sis PLC I/o C. binet |

| | M3s 3tr $s9 s | 2 | 1 | CW sts PLC I/o C. binet | !
l

|
|

. . .-- _ _
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i
.................... ............................................................................ ;

I QU | DRAWING NLMBER |REV|SMT| DRAW!he fifLE |

|..|.............. |...|...|................................................,...........|

| | | | | |

| |9034317 590A| 2 | 1 | CW sis PLC t/0 cabinet |

| | 9038 317 591 s | 2 | 1 | CW STS Valves 50 FV 120 and 121 |

| |9038317 592s| 2 | 1 | CW sis valves 50 ry 220 and 221 |

| |9038317 5938| 2 | 1 | CW sts valves 50 FV.320 and 321 |

| | 9034 317 594 s | 2 | 1 | CWD STS Valves 50 Fv 420 and 421 |

| |9038317 595A| 2 | 1 |CWDSTsValves50FV80 |

| |9034317 596A| 2 | 1 | Cw sis Valves 50 FV 079 and 081 |

| | 903s 31r 597 A | 2 | 1 |CWDsisPtCt/0 Cabinet |

| | 903s 31r 59s s | 2 | 1 | C e sis valva 50 Fv 059 |

| |90343?? 599s| 1 | 1 | e w sis PLC t/0 cabinet |

| |903e317 600A| 2 | 1 | Ce sts vatvn 50 Fv.520 and 521 |

| |903s317 601Ai 1 | 1 | Ce sts instr - tation |

| | 903s 317 602 A | 1 | 2 | Ce srs instrw.ntation |

| | 9034 317 603 s | 2 | 3 | Cw STs Instrumentation |

| | 9034 317 605 8 | 2 | 4 | CW sfs Instruentation |

| | 903s 317 6o6 | 3 | 5 | Ce sts instrw ntation |

| |9038317 607 8 | 2 | 6 | C w STs Instrumentation |

| | 903s 317 60s s | 2 | 7 | C e sis :nstru ntatton |

| | 903s 317 609 12 | s | C e sts instru =ntation |

| | 90w sir 610 s | 2 | 9 | CWD sis instrum.ntation |

| |903s317 sits | 2 | 10 | Ce sts instr =.ntation |

| |903511T 612A| 1 |11 | CW sts Instrweetatten |

| | 9ece sir 613 A | 2 | 12 | Cw its instr - tation |

| |9034317 614s| 1 |13 | Ce sfs Instrumentation |

| |903a317 61c,a| 2 |14 | Cw sis instew entation |

| |9038317 617A| 4 |15 | CW sis Instrumentation |

| |903s317 staA| 4 |16 | Ce sts irrtru=ntation |

| | 9038 317 619 A | 4 | 17 | C e sfs Instrumentation |

| |903s317 620s| 1 | 1s | Ce sis instra.ntation |

| |9034317 621s| 2 |19 | CW s?: Instrwentation |

| |9038317 622 | 4 |20 | Ce sis Instrumentation |

| | 9034 317 623 | 4 |21 | CW Sfs InstrumentetIca |

| |9C34317 624A| 4 |22 | CW :T Instrumentation |

| | 9038 31T 625 | 4 | 1 | CWD sis Radiation leonitors |

| | 9034 317 626 | 4 | 1 | CW STS tediation leonitors i
| |9034317 627 | 4 | 1 | CW Sfs Radiation stonitors |

| | 9034 317 628 A | 2 | 26 |CWDsisInstrwentation |

| | 903e 317 632 A | 3 | 1 | C e :Ts Ptc I/O Cabinet |

| |9038317 633A| 2 | 1 | Ce sTs Ptt t/0 Cabinet |

| |903431F 634A| 2 | 1 | CW STs Ptc I/O Cabinet |

| |9034317 635A| 3 | 1 | CW STs Valves 50 sV 120,121,220,221,320,321,420,421 |

| | 9034 317 636 A | 3 | 1 | CW :Ts Vatwes 50 sy 520,521 |

| | 9038 317 637 A | 2 | 1 | CW STs Valve Box interlocks |
| |903831? 640A| 1 | 1 | CW :Ts et :3 sump Puup W G 001 |

| |903431F 641 | 1 | 1 | CW sis PL, t/0 Cabinet |

| |9034317 642 | 1 | 1 | CWD STs Puup G 001 |

| |9034317 H3 | 1 | 1 [ CW :Ts Pws G 004 |

| | 9034 317 644 | 1 | 1 | C W sts PLC I/O Cabinet |

| | 9034 317 645 | 1 | 1 |CWDstsPLCI/OCabinet 1

| | 9034 317 M6 | 1 | 1 |CWDsisFreshidatertank0003LevelcontrolWiring |
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.................... ............................................................................

| QU | ORAWINO Nuettt | tty |SNT| DRAWIWG TITLE |

|..|.............. |...|...|............................................................|

| | | | 1 |

| | 9034 317 647 | 0 | 1 |CWDSTsLeekDetectore |

| |9034317 648 | 1 | 1 | CW sfs moisture Detector Penet |

| |9038317 649 | 1 | 1 | CW sit moisture Detector Penel |

| |9034317 650 | 3 | 1 | Ce 378 stock Monitors |

| |9034317 651 | 2 | 1 | Ce STS stock monitors and Peru. Vent systas |

| |9038317 652 | 0 | 1 | Ce STS Fines Collection |

| |9034317 653 | 1 | 1 | Ce sfs tootite makeg Fan and shutters |

| |9038317 454 | 1 | 1 | CW STs 3rd temple Les Peru. Vent systan |

| |9034317 655 | 0 | 1 | CW STs Control Penel Ceee 84 |

| |9034317 ele | 0 | 1 |CWDsisteollteLoadingsystem(VecuMen) |

| |9034317 657 | 0 | 1 | CW STs Pues 0002 eM G003 Interconnection |

| |9034317 658 | 0 | 1 | CW STS |

|3 |9030013 | 1 | 1 |P410STSUtilityWaterSystems |
|2 |9030014 |4 | 1 | P410 sts Utitity and Instrument Air |

|3 |9030014 | 1 | 2 | P410 STs utility and Instrument Air |

| |9030015 | 0 | 1 | Process Olegram sis |

|2 |9030016 | 4 | 1 |P&lesisFilt,etionandCoolingsection |
|2 |9030017 | 3 | 1 | P410 sis ton Exchenee section |
| |9030018 | 3 | 1 | P4ID sis Ion tachance section |
|2 |9030018 | 3 | 2 | P410 Sts !cn tachange section |
| |9030019 | 3 | 1 |P&loFisFinalFILtrationandstorese |
|2 |9030020 | 3 | 1 |P4IDSTSteotiteFittandstuleesection |
|2 |9030021 | 3 | 1 | P&I0 STs Ventins/Cnliler section |
| |9030055 | 2 | 1 | Gen Arr STs act Tank Plan 88.5' |
| |9030056 | 2 | 1 | Gen Arr sis 301 Tank section |
| | 9030 057 | 4 | 1 | Gen Arr Sts Blds and 80 3 4 4 f anks Plan Et 92' |
| |9030058 | 4 | 1 |Ger,ersisOldePlanEt107' |
| |9030059 | 4 | 1 |GenArrstsOldePlanandsectione |
| |9030109 | 3 | 1 |P410STSFinetFiltrationandstorege |
| |9330414 | 2 | 1 | sts ELde NVAC Flear Plan El 928 |
| |9050030 | C| 1 | Gen Arr Vitrification FaclLity Plan El 100' |
| |9050031 | C| 1 |GenArrVitrificettenFeclLityIDT,CPCEl100' |
| |9050032 | C| 1 |GenArrVitrificationFactLityin110' |
| |9050033 | C| 1 |GenArrVitrificationFeeltityEDACPCEl117' |
| |9050034 | C| 1 | Gen Arr Vitrification Facility Plan Et 124' eM Above |
| |9050035 | C| 1 | Gem Arr Vitrification Facility EDA CPC Pian El 131' |
| |9050036 | C| 1 |GenArrVitrificationFacilitysections |
| |9050037 | C| 1 |GenArrVitrificationFacilitysections '|
| |9050041 | C| 1 | Gen Arr Cold Chemical stdg Plan IL 98'5 and 100' |
| |9050042 | C| 1 | Con Arr Cold Chemical Olde Plan IL 115' and Above |
| |9C50043 | C| 1 | Gen Arr Cold thenical Ilde sections |

Aurorelys| |CS85647160 | 0 | 1 | Etoctrical schematic Truck Panel |
mooreProd| |C10524 | 0 | 6 | Fit 015 Ftw Cetretter flC 010 |
MooreProd| |C10526 | 0 | 0 |FIC015FlowControtter |
MooreProd| | C 10526 | 0 | 9 |FIC015FlowcontrotterLICa54 |
mooreProd| |C10526 | 0 | 7 |FIC015FlowControtterMICtd |
mooreProd| |C10526 | 0 | 5 |FIC015FlowcontrollerFIC04' |
MooreProd| |C10526 | 0 | 8 |FIC015FlowcontrollerNIC027 |
Colerete | |01670M | 2 | 1 | Gen Arr Nigh sheer Miner put. ly |
O Cousine | |t 4746 | 1 | 1 | Concentrates Cooler |
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......... .......... ............................................................................

|QU|OAAWibGNL.petti |REV|SNT| DRAWitG fifLE |

|..|......a....... |...|...|............................................................|

| | 1 1 I I
Sechtel | |GRA*1 |15 | 1 | P410 Procese Of f Gee and Vent. System spent Fuel Proc Plant |

| |NONL01 | 0 | 1 | Modate 81 Truck Untoed Corw. 860 |

| |N3*$3751 | 0 | 1 | Crem seeintenance noen vittification Feettity Colt SA |

| |Krance81 | 0 | 1 | Brideo Aueely 1 Ton Automated te&este Crane |

| |Krance515 | 0 | t | aunmey salte and Cerdactor system 375' Rwmeey |

| |Krancoit | 0 | 1 | Trolley Asseely 1. Ten Automated te&seate Crane |

| |stCEN111346 | 0 | 1 | ETS Css 01/14 Stds Leuer Plan |

| |stCEN111346 | 0 | 2 | RTS Css C1/14 tids Leuer Plan |

| |SKCtN111346 | 0 | 3 |RTSCSS01/14BtdeUpperPlan |

| |SECEN111346 | 0 | 4 |tistst01/14Bidetievetten |

| |SKCEN111346 | 0 .| 5 | afs Css 01/14 stde Elevetion |

| |SKCEN111346 10 | 6 | afs Css 01/14 Stds tievetten |

| |SECEN111346 | 0 | 7 |aftCss01/14Bldetievation |

| |SKCEN111344 | 0 | 4 | tis C$s 01/14 stde section El. Looking south |

| |SE0JL*016 | 0 | 1 |$f5ControllerConfig.DiagramNIC004 |

| |SE0JL016 | 0 | 2 |sisControtterConfig.DiagresMIC054 |

| |stDJL016 | 0 | 3 |SfsControllerConfig.OlegramFFIC024 |

| 1 1 I I I

I I I I I I
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