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SUMMARY OF CHANGE

£~

DWC fon exchanger K-2 dedicated to FTIC/SFP Cleanup System and made
primary routing for Cs-137 removal with SDS now as a backup. Added to
se'ctionsi- eIk 15 T35 IR0 a3 0 lebv & i 25 1522025738 W 252302 55and | 42
information on K-2 given previously in system description 2-472-DWCOI
(Ref. 13). Any Information added to or changed from that given
previously in Ref. 13 is listed below.

Added capability to bypass level switch on K-2 (section 1.5) for draining
and filling.

Added low & high level set points for -2 level switches LSL-40 and
LSH-40.

Deletred plug valve Vv100. XNow use V099 to Isolate & inch hose on return
line to the ¥FiC.

Cozpleted description of Ref. 1Bi. Added Rei. 18k through 18q, 19, 20,
21 and 22.

Added capability to route to K=-2 & SDS simultancously.
Inlet/Outlet manifolds for filter canisters are¢ not skid mounted.

Yorzmal operational =2ode now {s 400 gp= from FIC filtered and returned to
Fuel Poosl A. 30 gp= {s also processed in K-2.

Cesiun concentration levels changed to rcad equivalent cesfun
concentration.

Dvie vd section 4.3; corrected ref. 22b; revised {fon exchanger model,

ASL-17 setpoint; made method of f{lling/refilling optional In sections
3.1 and 3.6; revised wording in section 4.3; corrected pump number in

sectfon 4.5; delete sentence section 2.3.

Added relief valves R-8, R-9, R-10, & R-11 to protect filter canisters.
Added locations of sasmple points. Provided detafiled {nformation on
sanple boxes 1 and 2 and their exhaust systems. Deleted boronometer
AE-17. Added references 18 r, s, t, u, 22 a, d, e, 23, and 24. Added
precautions for puap changes and saople box 2 face velocity. Provided
nore detailed valve lineup for startup. Revised section 5.0 to delete
forthcoming information.

Added reference 22f. Revised bubbler level alarm instrumentation,
added flcw {ndicator to sample box return lines. Revised alarm
instrumentation for DPSH-22A/B. CLD system tie-in I{ncorporated,

noted that CLD-P-1 may be used to ald backflushing. Revised set point
for f{lter canister loading and post filter loading.
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SUMMARY OF CHANGE

revised NTU value required for processing to 5.

Noted that system say be configured to bypass filter canisters, revised
mode of operations table, revised description of normal system operation,
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2-472-D%C02

1.0 DESIGN DESCRIPTION

1.1 Suzmzary

The fuel transfer canal/spent fuel pool cleanup systeo is a

teoporary liquid processing systes which ie designed to process
water contained in the spent fuel pool and/or the fuel transfer
canal. The system's major functions are:

3)

b)

to filter the water contained in the spent fuel pool and/or the
fuel transfer canal to remove suspended solids above a nooinal
.5 micror rating. This is done to maintain the clarity of :the

water.

to remove soluble fission products from the spent fuel pool or

the fuel transfer canal by dezineralization of the water.

This

is done to keep the eguivalent Cs-137 concentration less than
.02 yci/ol, excluding antioony, and thus reduce the dose rate
contribution of t' water. Also, a flowpath to EPICOR II via
the RCBT's is provided to remove Sb-125 in the event that high

Sb-125 levels are encountered.

1.2 References

1.

2.

10.

Planning Study, Defueiing wWater Cleanup Systez= Doc. No.
TRY/TMI-045

Technical Plan, Defueling water Cleanup Systec Doc. No.

TPO/TMI-047

Systes Doc. No. 2-R72-DwCO1}

Bechtel Drawing 2-74-DWCO01l, Defueling Water Cleanup (DwC)

Reactor Vessel Cleanup Systen PalD

. Division 1, Systez Design Description, Defueling wWater Cleanup

Bechtel Drawing 2-¥74-DWC02, De¢fueling wWater Cleanup (DwC) Fuel

Transfer Canal/Spent Fuel Pool Cleanup System P&iD

Bechtel Drawing 2-174-DwWC0J], Defueling water Cleazup (DWC)

Auxiliary Systeos P&!D

Bechtel Drawing 2-P0A-6401, General Arrangezent Fuel Handling

Building Plan E). 347°'-6"

Bechtel Drawing 2-PDA-1303, General Arrangepent Plenuz
Reactor Building

. DCN No. 2026-30-2, flow Diagram Spent Fuel Cooling and

Heat Removal

Rezov

Decay

al

Burns & Koe Drawing No. 2026, Flow Diagraz Spent Fuel Cooling

and Decay Heat Removal
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11.

12.

13.

14.
15.
16.
17.

18.

2-M72-DRCO2

GPU Drawing No. 2R-950-21-001 P&ID Composite Submerged
Demineralizer Systea

T™I-2 Recovery Division System Design Description “or Submerged
Demincralizer Syste=, Doc. No. SD 3527-005

‘Division Systea Design Description for Reactor Vessel Cleanup

System, Doc. No. 15737-2-M72-DWCO1

Instrument Index, Doc. No. 15737-2-J16-001

Design Engineering Valve List, Doc. No. 15737-2-P16-001.

Mechanical Equipment List, Doc. No. 15737-2-116-001

Standard For Piping Line Specifications, Doc. No. 15737-2-P-001.

Bechtel Piping Isometrics

a)

b)

c)

d)

e)

f)

8)

h)

1)

1)

k)

I

2-P60-DwC0O1-DWCS-Pumps P-2A6B, P-3A4Y, P-4A&B, and
Miscellaneous Details

2-P60-DWC02-DWCS - Reactor Vessei Filter Trains A & B -
Inlet Manifold Piping

2-P60-D®C03-DWCS - Reactor Vessel Filter Trains A & B -
Outlet Manifold Piping

2-P60-DwC04-DWCS - Transfer Canal/Fuel Pool Filter Trains
A & B - Inlet “auifold Piping

2-P60-DWC05-DWCS - Reactor Vesel Filter Train Sample Lines

2-P60-DWC06-DWCS - Discharge Piping from Sample Boxes No.
1 & No. 2 to Penetration R-537

2-P60-D-C07-DWCS - Samples Lines Upstream & Dowmstream of
Ion Exchangers

2-P60-D~C0B~DnCS - Forwarding Pumps P-6 and P-7, Suction &
Discharge Piping

2-P60-DWC03-DWCS - Forwarding Puzps P-6 and P-7 Discharge
Piping

2-P60-DwC10-DwCS - Supply Piping to lon Exchaagers K-l &
K-2, Supply & Discharge Piping from Post Filter F-8

2-P6-DWC11-DWCS - Supply Piping to Ion Exchangers K-1,
K-2, an? K-3

2-P60-DWC12-DWCS - Boratrd Water Flush Piping from SPC-T-4
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19.

20.

21.

22.

23"

24,

m)

a)

o)

p)

q)
r)
s)
t)
u)

2-M72-DWC02

2-P60-DWC13-DWCS - Transfer Canal/Fuel Pool Filter Traims
“A” & "B" Outlet Manifold Piping

2-P60-DWC14-DWCS - Transfer Canal/Fuel Pool Filter Trainms
“A" & "B” Outlet Manifold Di{scharge Piping, Supply &
Discharge to Booster Pump P-5

2-P60-DWC15-DWCS - Nitrogen Supply Piping to SPC-T-4 and
Drying Station

2-P60-DWC16-DWCS - Discharge Piping from DWC Booster Pusp
BES

2-1'60-DWC17 DWC Miscellaneous Piping Details

2-P60-DWC18 - DWCS - Miscellaneous Piping Details
2-P60-DWC19 - DWCS - Sample Panel No. 1, FHB

2-P60-DWC20 - DwCS - Sample Box No. 2, FHB

2-P60-DwWC21 - DWCS - Sazple Panel No. 2 Drain & Returm to

Spent Fuel Pool A.

ECA No. 3245-84-0034 - Defueling Water Cleanup Systex
Penetration Modifications

ECA No. 3525-B4-0041 - Definition of the Defueling Water Cleanup
Systea (DWCS)

ECA No. 3527-84-0042 - SDS Tie-in to DWCS

Bechtel Area Piping Drawings

b.

2-P70-DWC02 -~ lnstrument Air Manitolds & Hose Routings for
DWCS - Reactor & FHB

2-P70-Dw"03 DWCS Hose MNetwork Reactor Bldg. Plan
El. 347'-6"

2-P70-DWC04 DwCS Hose Network Fuel Handling Bldg. Flan
Zl. 347°-6"

2-F70-DWC0OS - DWC Systea Hose Network Sections and Detalis
2-¢70-DWC06 - DWCS - Process Hose Schedule - Reactor & FHB

2-P70-CLDO! - Canister Loaling & Decontaminatfioa Systerm,
Fuel Handling Building

TER-15737-2-G03-106, TMI1-2 Division Technical Evaluation Report
for Defueling Water Cleanup Systen

TER-15737-2-G03-114, TM1-2 Division Technical Evaluation Report
for Defueling Canisters
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2-472-DwC02

1.3 Detailed System Description

3L 58! Description

The fuel transfer canal/spent fuel pool cleanup system is
a liquid processing system which can process water from
the spent fuel pool and/or the fuel transfer canal. For
the corresponding P&ID's see references 4, 5, and 6. Some
valves identified herein have been given an instrumenta-
tion designator as well as a valve number. When this
occurs, the instrument designator is shown in parentheses
after the valve number.

The Spent Fuel Pool (SFP) and the deep end of the Fuel
Tracsfer Canal (FTC) will be filled with water to a level
of 327°-3" + 8. A dam with top elevation 328'-2"
separates the shallow and deep ends of the FTC.

Two vertical submersible well 7umps, P-3A/B, are locarted
in the FTC. Each is capable of pumping a net 200 gpo. A
20 gpo continuous recycle protects the pump motor. P-3A/B
take suction from trough-type skimmer U-7 via a 6 {nch
flexible hose. A secondary, & inch, subsurface inlet
below the skimmer will prevent pump starvation due to
skimzmer congestion.

Puops P-3A/3 discharge to the FTC/SFP filter canisters via
Reactor Building penetration R-524. The intermals of
check valve SF-V190 are removed to make use of existing
piping connected to R-524.

Two vertical suboersible well puops, P-4A/B, ‘lentical to
P-3 A/B in the FTC, are located in the SFP. P-4A/B take
suction from trough-type skimmer, U-8, similar to U-7.

The systez has four particulate filters, each capable of
filteriug a flow of 100 gpon. The filters are contained in
modified fuel canisters subomersed in the SFP to provide
the appropriate radiation shielding. These filters are
capable of removing debris, mainly fuel fines (UOy) and
core debris (2r0;), down to a 0.5 micron rating. Since
the canisters contain fuel fines, they are designed to
prevent a criticality condition from existing when they
have beea loaded.

The four pumps and four filters are normally manifolded so
one pump from each source discharges to one pair of
filters. Therefore, the filtration portion of the system
is divided into two trains. Train A contains pumps P-3A
and P-4A and filter canisters F-9 and F-10. Train B
contains pumps P-3B and P-4B and filter canisters F-11 and
F-12. In the normal mode the system filters 400 gpm fromz
the FIC and returns the filtrate to the SFP. The systen
can be manifolded to filter 200 gpo from the FTC and

200 gpm from the SFP or 400 gpm from either source. This

Page 8
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2-M72-DWCO2

punp arrangenent provides both {lexibility in operations
and the redundancy to permit continued operation during
puop maintenance.

The system may also be configured to bypass a set of
filter canisters and to route water directly to the post
filter and ion exchanger. This may be done by
disconnecting the inlet and outlet hoses to one canister,
from the manifold, inserting a hose bypass piece between
the inlet and outlet flanges on the manifold for that
canister positiun, and closing the isolation valves for
the other canister in that train.

A filter canister 18 uscd until the differential pressure
reaches a set point (See section 2.2). At this point the
system is shutdown and then, after a waiting period of
approximately 5 minutes, it is restarted. The
differential pressure is noted and if it returns to a low
value the system will be run again to the pressure
setpoint. This process is repeated until the differential
pressure at restart reaches a value near the shutdown
setpoint. Wwhen this occurs within one hour of restart,
the train is shutdown and the filters are replaced.

Loaded canisters are expected to generate szall guantities
of oxygen and hydrogen gas due to radiolysis of water.
Pressure relief valves R-8, R-9, R-10 and R-11 are
provided on the filter canister outlet lines upstreaz of
their isolation valves. Their purpose is to prevent
overpressuring the filter canisters when isclated due to
the small quantities of }i; and 02 produced

(approxioately 0.029 ft3/day).

Filter canisters are not reusable. The filter canisters
are connected to inlet and outlet manifolds via 2-1/2 inch
flexible hoses with cam and groove couplings.

Once the water has been filtered, all, or a portion of the
flow can be returned to its source (either the SFP or the
FTC). The amount of water puoped from its source is
controlled by manually adjusrting globe valves V097 A/B.
The return path to the FTC uses Reactor Building
penetration R-539. At each source the return path splits
into two 2-inch returns to provide back pressure to valves
V097 A/B. Ome two inch return is used for 200 gp>
cperation; both are used for 400 gpm operation.

A portion of the flow not returned directly to source can
be further processed through either the DwWC ion exchanger
K=2 or the subzerged demineralizer system (SDPS). HKouting
to the SDS is provided as a backup to K-2 and tc augment
total processing capability during times of high cesium
concentration in either source. The DWC lon exchanger ¥-2
can process 30 gpm. The fon exchange medtfa is a bed of
zeolite resin which will reoove Cs-137. The resin is

Page 9
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contained in a 4 x 4 liner, similar to those used in
EPIOCOR I1. K-2 influent is regulated by flow control
valve V085 (FV-15) while K-2 effiuent is regulated by
level control valve V070 (LV-46). If either high or low
levels occur in K-2, LSH-40 or LSL-40 will trip both
isolation valve V069, halting influent, and solenoid valve
V156, shutting off air supply to DWC forwarding pump P-7,
thus halting effluent.

Two post filters are provided. Filter canister post
filter F-8 protects K~2 from suspended solids in the event
of a canister filter media rupture. DWC post filter F-7
i5 located downstream of the forwarding pump to prevent
the migration of resin fines. DWC forwarding pump P-7, an
air driven reciprocating diaphram pump, provides the head
to return flow to either source.

The SDS can process 15 gpm. The DWC Sooster Pump, P-5, is
provided to increase the pressure to 140 psig to overcome
the high SDS differential pressure. P-5 suction pressure
will vary inversely with pressure differential across the
filter canisters. When the filter canisters are clean or
bypassed, P-5 will experience maximum suction pressure.
Since P-5 outlet pressure is controlled, puzp flowrate
varies. Pressure regulator V122 (PCV-26) controls SDS
inlet pressure at 140 psig, bypassing excess flow past
SDS. PSV R-1 is provided downstreaz of the DwWC Booster
Pump to prevent overpressuring the SDS due to V122
(PCV-26) failure. Froo the SDS, flow is routed to either
the FTC or SFP.

In the event of high Sb-125 levels, the return flow from
K-2 can be routed to the reactor coolant bleed tanks for
batch processing through EPICOR II.

Sazple points are provided upstream and downstream of each
filter train. These samples are routed to sample box 1, a
glove box located in the FHB. The glove box has a self
contained blower and HEPA filter which discharge to the
FHB ventilation system. Sample points are also provided
upstreas and downstream of ion exchanger K-2. These
saoples are routed to sample box 2, a laboratory hood
lccated in the FHB. The hood is connected to combination
blower/prefilter, HEPA filter package S-2 and discharges
to the FHB atmosphere. The S-2 inlet dazpers should be
adjusted to maintain a 100 to 140 feet/minute face
velocity at the sample box 2 hood.

System Couponents

F-7/8 Filter Canister Post Filter and DWCS Post Filter

Type: Disposable Cartridge
Model: Filterite No. 921273 Type
18%503C-304-2~FADB~C150
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2-M72-DWC02

Rating: 0.45 micron nooinal Tetoval rating
Flow: 20 to 30 gpm

F-9, F~10, F-11, F-12 Fuel Transfer Canal/Spent Fuel Pool
Filters
Type: Pleated sintered metal media
Model: Pall Trinity special product contained in a
criticality safe canister
Rating: 0.5 micron Nominal Removal Rating
Flow: 100 gpo

K~2 lon Exchanger

Type: Zeolite resin contained in a &' x 4°* HIC

Model: Nuclear Packaging 50 ft3. Enviralloy,
Demineralizer/H1C

Flow: 30 gpo

P-3 A/B Fuel Transfer Canal Puaps
Type: Vertical, 2 stage, submersible puzp; Goulds
model VIS, size 9AHC, 5.56 in impeller
Metalurgy: Stainless steel bowl, bronze iopeller,
416SS shaft
Motor: Franklin Electric 25 HP, 3550 rpa, 460V, 3 phase
Rating: 220 gpz at 264 ft
Shutoff head: 289 ft.
Min Flow: 20 gp= (recirculation)

P-4A/B Spent fFuel Pool Pumps
Identical to P-3A/B

P-5 DWC Booster Pump
Type: Regenerative turbine, 2 stage, SIHI model AEHY
3102 BN 112.42.4
Metalurgv: 316SS casing with 316SS shaft, impeller,
and internals
Motor: S5 HP, 1750 rpm
Rating: 15 gpm at 250 ft
Shutoff head: 390 ft (at ein flow)
Min Flow: 5 gpo
Seals: Mechanical, Joha Crane type 1 with tuagsten
carbide seal faces

P-7 Forwarding Pump

Type: Air driven double diaphragm puap

Model: B.A. Bromley Heavy Metal Puxzp Model No. H25
Material: Stainless Steel with Viton diaphragas
Rating: 60 feet TDH at 60 gpa

Page 11
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PCV~26 Pressure regulatbr, SDS bypass
Capacity: 25 gpom
Model: Fischer Controls No. 98H

PSV R-1 Reljef Valve
Model: Anderson Greenwood No. 81PS88-8
Capacity: 30 gpa
Orifice: Size E, 0.196 1n2
Set Pressure: 150 psig

pPSV R-8, R-9, R-10, R-11 Relief Valves
Model: Anderson Greenwood No. 83MS46-4L
Orifice: Area: 0.049 {n2
Set Pressure: 130 psig

Sample Box 1
Type: Glove Hox

Mfgr: Lubconco

Model: No. 50002, Radi{oisotop:¢ Glove Box

Material: Fiberglass-reinforced polyester

Built-in Blower: 115 volt, 1/15 HP, variable speed
Filters: Prefilter, HEPA filter

Dimensions: 50" x 30" x 37"

Sample Box 2
Type: Laboratory Hood

Mfgr: Labconco

Model: No. 47810, Radioisotope-47 Laboratory Hood
Material: 316SS

Dimensions: 47 x 29" x 59~

Recozzended Face Velocity: 100-140 ft/min

S-2 Sample Box 2 Filtration Module
Mfgr: General Dynamics, Reactor Plant Services
Model: PFB(H)-1000
Filters: Prefilter and HEPA Filter
Blower: 230 VAC, 5 HP, 20 AMP, 3450 rpom
Rated Capacity: 1000 CF¥

For further information on valves and instrucertation, refer to the
Valve List (Kef. 15) and the Instrument Index (Ref. 14). For a
listing of all equipnment see the Mechanical Equipment List (Ref.
16). For piping information see the Standard for Piping Line
Specifications (Ref. 17).

System Performance Characteristics

The system is designed to tunction in anv of the modes of operation
shown in Table 1 below.
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Table 1

Fuel Transfer Canal/Spent Fuel Pool Cleanup System Operational Configurations

Filter Flow (GPM) SDS Flow ‘GPM) K-2 Flow (GPY)
From FTC Froo SFP Froa FTC Froo SFP Fromn FTC From SFP
%00 [200] 0 0 0 0 0
400 (200) 0 15 0 0 0
400 [200] 0 0 0 30 0
400 (200) 0 15 0 30 0

0 400 (200) 0 0 0 0
0 400 {200) 0 15 0 0
0 400 (200) 0 0 0 30
0 400 [200) 0 15 0 30

200 200 0 0 0 0

200 200 15 0 0 0

200 200 0 15 0 0

200 200 0 0 30 0

200 200 0 0 0 30

200 200 15 0 0 30

200 200 0 15 30 0

0 0 15 g 0 0
0 0 0 15 0 0
0 0 0 0 30 0
0 0 L 0 0 30
0 0 15 0 30 0
0 0 0 15 0 30

1,5

(nuobers in brackets indicate 1 puzp operation)

The operational mode 18 deiermined based upon which source needs to
be processed. Normally, 30 gpm from the FTIC will be processed
through the ion exchanger and returned to the SFP (no filtration).
During periods of high Cs-137 loading, an additional 15 gp= could be
processed through the SDS, which would reduce the recovery time of
the source. If the visibility in either source becomes too poor for
defueling operations or exceeds an NTU valve of 5, processing should
be discontinued until visibility is restored and the NTU valve is
below 5. This would be done by filtering from the proper source,
through the train without the bypass hose plece.

System Arrangement

References 7 and 8 present the positioning of equipment. Well pumps
P-3 A/B, are suboersed in 10 inch diameter wells in the north end of
the fuel transfer canal in the Reactor Building. The wells are
connected by a 6" flexible hose to skimmer U-7 located at the dano
separating the deep and shallow ends of the fuel transfer canal.
Well punps P-4A/B are submersed in the northeast end of spent fuel
pool "A” in t:e Fuel Handling Building. These wells are connected
by a 6" flexible hose to skimmer U-8 located at the south end of the
SFP.
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The discharge of pumps P-3A/B and P-4A/B 18 routed to the filter
canisters inlet manifold near the northeast end of the SFP. The
filter isolation valves, vent valves, and manual control valves
VO90A/B (HV-64A/B) are also located there. The filter outlet
wanifold 18 adjaceant to the inlet manifold.

Filter canisters F-9, F-10, F-11, and F-12 are submersed in the SFP
in the north end of the dense pack fuel rack. They are connected to
the inlet and outlet manifolds by 2-1/2 inch steel guarded,
flexible, coded hoses equipped with cam and groove couplings. The
coupling at the fuel canister 18 modified for long handled tool
operation.

Froo the filter outlet manifold the water {s routed either directly
back to source or to the DWC ion exchanger K-2 or SDS for further
processing. The DWC ion exchangers are located behind appropriate
shielding in the northwest end of the Fuel Handling Building. The
forwarding pump P-7 1s located near K-2.

Sample box 1 18 located at the southeast end of the spent fuel pool
A and sample box 2 15 on the DWCS platform near the D=C ion
exchangers.

The systenm uses the following existing penetrations which have been
modified for their teoporary function. Armored hose is uscd
downstream of penetration R-539 to the FTC.

Modified
Penetration No. Systen Yunction
R-524 Spent fFuel Discharge from
Cooling Fuel Transfer
Canal Puaps
R-539 Decay Heat Closed Return to Fuel
Cooling Water Transfer Canal

instrumentation and Control

1.6.1 Controls

The coompunents of this system are located in accessible areas
of the Fuel Handling Building and the Reactor Building. With
the exception of the DWC lon exchanger loop, valve alignment
and adjustment 18 performed manually to achieve the proper
flows to and from the various sources.

The flow to DWC fon exchanger K-2 is regulated automatically
by flow control valve VOBS (Fv-15). K-2 effluent s
regulated automatically by level control valve V870 (LV-46).
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2-M72-DWC02

1.6.2 Power

The puop motors are supplied with 480V power through a motor
control center which is energized by an existing unit
substation located in the Auxiliary Building. A stepdown
transformer will provide 120 VAC for valve operation and the
control panel.

1.6.3 Monitoring

Monitoring equipment is provided to evaluate the performance
of the system and to aid in proper operation of the systeam.

P1~25 monitors the Booster Pump discharge pressure to verify
the correct operation of both the pump and the bypass
pressure regulator, V122 (PCV~26)

F1-15 and FQI-15 monitor the flowrate and total flow of
filtered water routed to DWC ion exchanger K-2

AE-16 omonitors the pH in the water leaving K-2 and SDS to
verify this parameter was not altered during ion exchange

F1-23A and FQI-23A wmonitor the flowrate and total flow of
filtered water returned directly to the FTC

F1-23B and FQI-23B monitor the flowrate and total flow of
filtered water returned directly to the SFP

FI-60 & FQI-60 monitor flowrate and total flow to the SDS to
measure system performance and to record water processed

DPI-224/B monitor the differential pressure across tlie
filter canisters to determine degree of loading and therefore
time of replacement

L1-46 mwmonitors the 1liquid level in DWC ion exchanger K-2

FCC-L1-102 and SF-L1-102 monitor the water level in the Fuel
Transfer Canal and Spent Fuel Pool. They are panel mounted
in the control room. The level indication system is a
bubbler type system. A high or low level in the FTC will
alarm FCC-1AHL-102 and a high or low level in the SFP will
alarm SF-LAAL-102 at the panel in the control rooa.
Additionally, there is a joint FTC/SFP high-low level alarm
(FCC-LAML-103) that is locally mounted and alarms on a high
or low level in the FTC or SFP.

P1-81 and P1-82 monitor the pressure in the two insiruzent
air manifolds in the Fuel Mandling Building.
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The process fluid condittons can be sampled to determine the
effectiveness of the system. The capability to obtain grab
samples of process fluid has been provided at the inlet and
outlet piping of the Fuel Transfer Canal/Spent Fuel Pool
Filter Trains A and B. Grab samples may also be taken on the
inlet/outlet lines to the DWC fon exchangers as well as
several points Zn the SDS.

In line flow indicators are provided in the return lines froo
the Saople Boxes to Spent Fuel Pool A. Their purpose is to
confirm that flow exists through the sample box piping, and
therefore, provide a means of assuring that a representative
saople has been taken by showing that there has been flow
long enough to flush out the stagnant water.

1.6.4 Trips

Low or high 1iquid levels in DWC ion exchanger K-2 will
terzinate flow to and from K-2. Both LSL-40 and LSH-40 trip
closed the inlet isolation valve VOE9 and P-7 air supply
igolation valve V156.

A locally mounted switch is provided at K-2 to override the
level trips to fill and drain the ion exchanger. A signal
alara at the DWC control panel will notify the operator that
the override is engaged.

1.7 Svstes Interfaces

Those systems interfacing with the DWC are as follows:

d) Standby Reactor Pressure Control Systeo (existing)
Use: Provide a source of borated water for backflushing
Tie-in: A single connection from SPC-T-4 downstream of SPC-V1
to the inlet manifold piping for the Fuel Transfer Canal/Spent
Fuel Pool Filters, Trains A an'® B

b) Subomerged Demineralizer Systea (existing)
Use: Provide a system for soluble fission product processing.
Tie-in: To downstream of pump WG-P-1 of SDS froom dowastream of
Fuel Transfer Canal/Spent Fucl Pool Filters. Frum downstreans
of the SDS polishing filter to downstream of the DWCS manual
control valves V097A/B.

c) Instrument Air Systeo (existing)
Use: Provide source of instrument air to equipoent.
Tie-in: At existing valves AH-V220 and ]A-V171

d) Service Alr System (existing)
Use: Provide a source of service air to the forwarding puep
P-7. :
Tie-in: Service Station 87 plus another station if neceded
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e) Dewatering System
Use: Allow periodic use of DWC ion exchanger K-2 for the
Dewatering System.
Tie-in: Upstreaz of filter canister post filter F-8.

f) . Canister loading & Decontamination System (new)
Use: Provide borated water for surface decontamination of

canisters.
Tie-in: At Valves DWC-V321, V322, § V323.

1.8 QUALITY ASSURANCE

The defueling water cleanup system 15 classified according to the
safety functions of its parts. There are three classifications in
this systen:

a. Portions of the system associated with ion exchange processing
are considered to be a radioactive waste processing systenm;
therefore, these portions of the system shall be subject to the
quality assurance guidelines contained in NKC Regulatory Guide
1.143.

b. Thr filter canisters are classified as nuclear safety related
and are designed to prevent a condition that could result in a
return to nuclear criticality of the fuel retained in the
filters.

(35 The remaining portions of the systez are subject to the BNAPC
pon-5a ‘ety-related quality assurance program.

The T™I-2 Recovery OA Plan will be applicable for work performed on
site.

2.0 System Limita:ions, Setpoints, and Precautions

2.1 Limitatinons

The 6 sten is flow limited to 200 gpo through each filter trsin, 15
gpo through SDS and 30 gpa through the DWC ijon exchanger K-2.

The main filter canisters are limited to 55 psid as read on
DP1-22A/B. This allows a 45 psi differential across the filter
media, with 10 psi of drop due to friction losses in the piping and
hoses at design flow.

At this point an alarm on a local panel will inform the operator of
the need to stop and restart the systea or to remove and replace the
filter.

The filter canister post filter (F-8) Is limited to 18 psid. The
ifon exchanger post filter (F-7) is limited to 45 psid. Filters are
considered full and ready for change out when either the maxiour
pressure differential is reached or when the performance (flow)
drops 202 below the design flow.
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The aystem should not be started and stopped frequently since the
canister filter precoat is lost during a shutdown; thus it will be
necessary to reestablish a precoat on starting up before processing
through SDS or K-2.

2.2 Setpoints

DPSH=-22A or DPSH-22B Trips alarm at 55 psi pressure differential
across either FTC/SFP filter train A or B.

LSL-40 & LSH-40 Trip alarm, trip closed inlet isolation valve V069
and trip closed P-7 air supply valve V156, shutting down P-7. Low
level set point is 10 inches below top of ion exchanger. High level
set point 1s &4 inches below top of ion exchanger (i.e., + 3" from
noroal liquid level).

PSV-R-1 Set to relieve at 150 psig with 10X overpressure to protect
SDS.

PSV-R-8, R-9, R-10, & R-11 Set to relieve at 130 psig with 103
overpressure to protect the filter canisters from hydrogen/oxygen
build up.

PCV-26 Regulates upstreao pressure (SDS inlet pressure) at 140 psig.

Level indicators FCC-L1-102 and SF-L.1-102 for Fuel Transfer Canal
and Spent Fuel Pool “A” levels, respectively, are located on control
panel SPC-PNL-3 on the main control panel. In addition, high-low
alarws FCC-JAHL-102 and SF-LAHL-102 ate provided on SPC-PNL-3 for
the FTC and SFP. High level setpoint i{s 327'-11" aad low level set
point is 327'-1".

Level indication switches SF-L15-103 and FCC-L15S-103 actuate a
comnon alarm FCC-LAHL-103 located on panel DWC-LCPl on high or low
levels in the SFP or FTC. High level set point is 328'-1" and low
level set point 1s 326°-11".

2.3 Precautions

Due to the use of quick disconnect couplings, extra care should be
taken to ensure that the couplings are properly connected and that
they are connected in the proper locationms.

The filter canisters operate by a surface filtration method, and
their efficlency Increases as a cake is built up on the surface of
the media. Therefore, the build up of this cake is an important
part of the filtration process. To prevent the migration of fines
to the post filter, the lon exchange portion of the system should
not be started until a cake has begun to be formed on the media.
This can be verified by observing the turbidity of the filter
effluent. When the filter train is started up, there will be an
initial turbidity spike caused by smaller particles passing through
the media. As the cake 1s built, these particles are stopped and
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the turbidity decreases. Once the turbidity reaches a level of 5 IS
NTU or less, the ion exchange portion of the system can be started.

Also, to prevent the breakdown of the cake, the system should not be

started or stopped unnecessarily.

Caution should be taken during a change of pump feeding a filter
train. The new pump should be started and put on line before
shutting down the existing puop to protect the filter cake. Note
that outside of this brief exceptfon no omore than one puop should
feed one filter train.

The portion of the startup procedures concerning the well pusps
should be strictly adhered in order to prevent the rapid filling of
an eopty manifold. This situation could cause a harnful pressure
wave to develop which might damage the canister filter media.

The Reactor Building penctrations R-524 at elevation 293 ft-6 in and

R-539 at elevation 320 ft are both below the water level of

327'-3" +8 -2. When in use the connecting piping/hose should be | 5
periodically checked since a line break will cause water to be lost

from the system. Wwhen not in use, the hose should be isolated by

closing valves V117A/B and V-099 (see discussion in sectioa 4.5).

Periodically the face velocity across the sample box 2 hood should
be checked to verify it is within the range of 100 to 140 feet/min.
If the face velocity is too low the S-2 inlet dampers should be
read justed accordingly.

3.0 OPERATIONS
3.1 Initial Fill

To initially f111 the SFP & FTIC borated water froo the Spent Fuel
Cooling System may be puzped from the borated water storage tank,
DH-T-1, by the spent fuel cooling puaps, SF-P-1A/B. To £111 the FIC
the water may be routed through penetration R-524 and into the FIC
through the 3 inch fill line downstreaa of the P-3A discharge check
valve. To fill the SFP, VOB7A/B and V0978 are opened and the
borated water may be routed through the filter canisters and through
the normal return process path to the SFP.

The system is filled initially by borated water from the standby
reactor coolant pressure system through the backflushing systesx
provided (see section 3.7). The filters are filled to the inlet and
outlet manifolds.

To initially fill the DWC iun exchanger K-2, the level switch LSL-40
must be overrided (see section 1.6.4) until low level is attained.
At this time the override switch should be returned to norzal
operation for further filling.
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Startup

Prior to starting the system, the suction valve alignment is
verified for the mode of operation selected. The valves to the ion
exchange portions of the system are also verified to be closed. The
punp discharge isolation valves are closed and the cross-tie valves
are'closed. The pump for one train is started and allowed to
operate on minimum recirculation flow. The isolation valve for this
pump 15 slowly opended. Then the hand control valve V090 A or B
(HV-64 A or B) is opened 102 and any trapped air vented through
manual vent valves located on the inlet and outlet manifolds. After
venting, V090 (lV-64) is opened fully. Once :his has been
accoaplished, the appropriate outlet cross-tie valve(s) (v096 A/B
and V095) are opened. Flow is started by slowly opening the
appropriate hand operated control valve (V097 A or B) until the
desired flow i5 obtained. Note that V097 A/B are provided for flow
control of the system. Once one train has been started, the other
train, if desired, may be brought into service in the same manner.

Filter performance will initially increase with tize as a cake forms
on the filter surface. Therefore, the filtered water should be
returoed directly to source without further processing until this
cake forms, as evidenced by a decrease in turbidity. A turbidity
below 5 NTU is sufficient to route to K-2 or SDS.

The DWC Z{on exchanger K-2 should always be brought to normal
operat:ng liquid level prior to operation of this portion of the
systen Either borated flush water or filtered water of less than 5
NTU can be used. If the 1iquid level is below the low level trip,
the level switch trip override must be engaged until low level is
established (see section 3.1). Once normal level is established,
the air supply solenoid valve V156 is opened. Pressure regulator
V157 (PICV-58) is then manually adjusted to the pressure required to
maintain the desired flowrate. Flow is slowly started to K-2 by
opening flow control valve V085 (FV-15) until the desired flowrate
to K~2 15 obtained. K-2 effluent is5 automatically controlled by
level coatrol valve V070 (Lv-46).

Processing water through the SDS requires opering the {solation
valves for that portion of the system and starting tie DWC Beoster
punp. These actions will allow 15 gpm to be processed through the
SDS. For a detailed description of the SDS see reference 12.

The saople box 2 filtration amodule inlet ‘tampers should be adjusted
to create a 140 feet per minute face velocity across sample box 2.

Normal Operation

Normal operatfon of the system is in one of the modes shown in
Table 1 of Section 1l.4. Tne mode of operation is chosen based on
what source is to be processed and what the particulate and
radioactivity concentrations of the sources are.
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Shutdown

The steps to bring the system to a shutdown condition are basically
the reverse of the startup procedure. The ion exchanger flow is
brought to zero gradually by remote operation of upstream control
valve V085 (FV-15). Correspondingly, level control valve V070
(LV=46) will gradually terminate flow fr.o K-2. After ternmination
of flow the inlet isolation valve V069 is closed and the P-7 air
supply isolation valve is closed. 1f the SDS is in use, the booster
punmp is switched off and isolation valves V111, V139, and V102 are
closed. Following this, the well pumps are switched off and the
pump isolation valves and the cross-tie valves are closed.

Draining

The majority of the system can be drained to the spent fuel pool.
The filter canisters can not be drained, since they are subzerged in
the SFP. The piping to/froo penetrations R-524 and R-539 must be
drained to the Auxiliary Building suop since the penetration
elevation is below the spent fuel pool water level. The DWC ion
exchanger K-2 can be pumped out to either source, FTC or SFP, or to
the reactor coolant bleed tanks via a portion of the SDS. A switch
is provided to override the low level switch for puaping out K-2.

Refilling

The fully drained system may be refilled in the same manner that the
system was initially filled. A partially drained systexm may be
refilled by using either the back flush system (see section 3.7) or
the well pumps (see section 3.2).

Infrequent Operations

Flushing of the system zay be performed when the internal
contamination level gets high or prior to intermal maintenance
work. The system is shutdown (see Section 3.4) prior to flushing.

One flushing option is gravity flush from SPC-T-4. Borated water is
stored in the charging water storage tank, SPC-T-4, located at the
347 ftr. elevation in the Fuel Handling Building. This tank is
connected to the DWCS. 1f desired, the CLD booster pump (CLD-P-1)
pay be used to assist in backflushing. Either filter train may be
flushed without stopping flow through the other.

Flushing may be accomplished by opening one of the inlet valves from
the flushing system (depending on which portion of the system is to
be flushed) and tiien routing the flow to the fuel transfer canal or
the spent fuel pool. After sufficient time has been allowed to
flush the system, the inlet valve from the flushing system is
closed, and the system is then restarted following the procedures in
Section 3.2.
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3.8 Transient Operations

The results of loss of pumps or filter train misalignment are flows
not returning to the proper source. However, since this is the
normal operational mode of the system and since the sources are
connected by the fuel transfer tubes, the results of these
transients are negligibie, Vent or drain valve misoperation would
have the same effect as 1 line break (see section 4.5) but could be
more readily rectified.

4.0 CASUALTY EVENTS AND RECOVERY PROCEDL'RES

4.1 Loss of Power

4.2

4.

4.

3

4

A loss of power to any portion of the system would shut that portion
of the system down. No adverse conditions would result.

Loss of Instrumentation/Instrusent Air

Loss of instrumentation would hamper operations due to loss of
monitoring capability but no adverse conditions would result and the
system could be safely shut down until the problem is resolved.

Loss of a single instruzent channel will result in the loss of
indication for that channel and, for those channels that have
control features a flow mismatch. This fluw mismatch will result in
an autozatic shutdown of the affected portion of the system.

Loss of either the spent fuel pool or FiC level monitoring systea
will be noted when compared with the other. The readings should

normally be the same since both water bodies are in comaunication
via the fuel transfer tubes. Neither system has control features.

Loss of instrument air will take the individual components to their
fall safe position. Flow mis=zatches induced by loss of air will
result in autozatic trips.

On loss of instrument air, level control to the ion exchanger would
be lost. But both the inlet isolation valve V069 and the outlet
level control valve V070 (LV-46) would fall closed isolating the ion
exchanger.

Deleted

Filter Media Rupture

A fallure of the filter medin in the canister could potentially
release fuel fines to the ion exchange portion of the system. The
SDS 1s equipped witk a sand prefilter which has borosilicate glass
to control reactivity (see ref. 12) and the DWC filter canister post
filter precedcs DWC {on exchanger K-2. There are differential
pressure gauges supplied on the filters to determine if they are
loading. l.oading of the SDS prefilter or the {ilter canister post
filter could indicate ruptured filter media.
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The recovery procedure i8 to isolate the filter trains and find the
ruptured filter by observing the differential pressure versus flow
for each individual canister. lower differential pressure for a
given flow will indicate that this filter is ruptured. That
canister or canisters and the post filter cartridge and/or SDS sand
filter would be replaced and the systen restarted.

The syatem may be operated in a mode that bypasses the filter
canisters. During this mode of operation, the filter canister post
filter will be providing the required system filtration. In order
to preclude the rupture of the post filter's filter media during
operation, tne maximum differential pressure that will be permitted
across the post filter will be 18 psid. The post filters are
designed for a maxizum differential pressure of 45 psid.

Line and Hose Break

If a rupture occured in the system, the pumps could deliver fuel
transfer canal and/or spent fuel pool water to the Fuel tandling
Building or the Reactor Building. This action would lower the level
in the canal and the pool. A drop of ome inch in canal/pool level
is approximately equivalent to 1250 gal. A level loss would be
detected and alarmed (see setpoints section 2.2) by at least ome of
the two redundant level monitors provided for the canal/pool. The
operator would then shut the system down.

Process water hoses are exaployed in three services in this systes;
filter canister inlet/outlet, skimmers to well pumps, and downstream
of penetration R-539.

If a filter canister inlet/outlet hose ruptures, that canister will
be isolated and the hose replaced. Since these hoses are subzerged
in the SFP, this results in no net water loss.

If a hose connecting the skiomer (U-7 or U-8) to the well pumps
breaks, then the ability to surface skim will be hazpered or lost,
but pump capacity will not be deminished nor w{ll there be a less of
water.

1f the hose on the FTC return line downstream of penetration K-539
breaks, then process water will be lost to the Reactor Building
sunp. The resulting loss in level would be detected and alzrmed by
the canal/pool monitors. This hose is steel armored to minimize
accidental damage. Check valves V-235A/B are provided to prevent
siphoning the FTC 1f the hose (or connecting line) breaks.

Furthermore, the normal return path is to the SFP; thus this hose s
not normally used. When not in use this hose will be isolated by
closing valves V117A/B and V099 to minizize the effect of a hose
break.
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A break on the P-JA/B discharge line which uses penetration R=524
would cause process water to be lost to either the Reactor Building
or the Fuel Handling Building. The water loss would be detected
both by a decrease in the monitored flowrate returned to the fuel
pool or fuel transfer canal and also by the drop in fuel pool and/or
transfer canal level. Wwhen the fuel transfer canal pumps, P-3A/B,
are not in use, the discharge valves VOO2A/B and valve SF-V103
should be closed. This would prevent a syphoning of the FTC when
the pumps are not in use.

SYSTEM MAINTENANCE

The maintenance procedures are the recommended practices and intervals as
described by the equipment vendors.

TESTING

6.1 Hydrostatic Testing

All piping and hose will be hydrostatically pressure tested.
Testing of hose will be done after couplings have been attached.
Pipe will be tested outside the buildings.

6.2 leak Testing

Ail accessible connections will be initial service leak tested after
the piping 1s assescbled.

6.3 Instrument Testing

All instruments will be calibrate:! by vendors. Complete
electric/pneumatic loop verification will be done during start-up.

HUMAN FACTORS

Filter canister hoses are coded for quick identification of inlet versus
outlet.

Extensive use of hoses is made, especially in the Reactor Building,
allowing quick installation and use of existing radiation shielding.
Hoses expected to be frequently disconnected are equipped with quick
disconnect couplings for ease of removal and replacexzent.

The following human factors guidelines have been incorporated into the
design of the DWCS control panel:

° The ps=nel includes all controls an? displays required for normal
operation.
o Displays provide inmed{ate feedback that the systcm has responded

appropriately to an operator’'s action.
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Coatrols and displays are laid-out for a left to right flow path.
Mimic linea are used to clarify flow paths.

Control devices are mounted to 3 to 6 feet above the floor.

Each control device has a nameplate.

Light bulbs are replaceable from the front of the panel.

Recorders are grouped on the right side of the panel away from the
flow path.

Adjustments to recorders and controllers can be performed from the
front of the panel.

Page 25
Rev. 5
0282Y



e B mmaAawh G rred b e w e hr 4w e ey et e g e by ey @ 1 et g by S e e e et e

Tmy a e s et a e e b e e g Bt S ag w

Camma we e g e a0 M

ey .

BV AIF Tow,
MINT TOA NG
Hewnaer

74t wvem
R i

L e (3

j—roi g

fany

el

P _11r warem
S LEVEL MON]TOAING

ATACTOR VISSIL FILTEA 1TRAIN M)

Pataltoe WAL

CACTION VESSOL FILVIR L'"AAIN BRI

1 | b i | 5



it o v l’ e

-if e

]

-..-(. L5

1"
“

-

|

it

TR

000wty g

NQILS

0. 108 SR LN, Ul eeik 2 wle 27,

2. Qo5CI1ZeTMIoMOn &5 1=t §i5°Te 411 %0
£oAATAEY kD FLLVI0 mElal Taot o0 WoACT
TR vl 347010 Biaatld DA i1e syldeaq)
Fanana

B N-IHeTIS £2BA O tat tertle Teat
% WAKLE IE Tel eIt TTE ML AR AT
RICTRE TN

L iV P2 imn O N 17I0LE
12 1 em iulrv «u'u aalr

e ; -::-‘u “||. .n.nu oA
-

OIS e WTTE. A PRIt YA
WA Bt A0 | I LwAl e A Re(FRER
Yl AATIe MLiLas I B

& e ComEn ety wer
R, Gwte e ety .-u LTI o
::-'-: Pows Seal Bl MG e

THiE ATATIE [N TE LSSt Ve mgIreer BESoRE
B (N TE M O P B T, e R,

"w H s touimt DL T
' - ey l‘l‘(- L]

T eR WL FTRA B D 0O viemes BB s A TmatiE
WA teey ga . YR ila ATOmatif Wit
T o LY

S7. e WU 16 PoMatal () B0 sa ta R WA RII

1.a. 8 ITILATIL I iBattm O '
B
qundf weaan
tEasule L1-aTtA surl o WY
120 TRTOX eavts 1°7 ow 9
1905 SmTed sewi m ey
IReR ST eant. 0

e
AR A% (aava Y JiY

Tt D40 AL se'{e Tuieas 103

T R T R T R L I
".\n Ve o 0 AU eI AL X
ol ftt LY,

CFU NCLL AR
w 18520 1100 (DS n
tuall witf 1312 - N2t 2 -

ATTACHMENT 3

el

APERTURE

CARD

Also Available On
"A,uﬂ'hlr- Cord




s

”»
e |

satie ATomell

" WAty

Iatitna ) an 1D

= A atim wa W
A Caemalt
LI
-

) ,,.4

Y bt bt

watis S11H80 -

" emsie

|
9
L O R et
Tt — R~
2 A .

Ak

s A WIS

A
LR
men B K
pa—ip
G e
X ]
- = o - -
% o -ep 2 @)=
" - . 2 _ 1 i
- A “ i
P # o 3
w...u.._ mm mm P
Pt = - T
5 3 e
e i 25 g
vy

'I
I

=

e s

-
<
T Z.
B B o
(£a
5
\ ¥

m.m A A WA
B e

i

P s AL bl

i 1955 09 AINE
Wi = il
a7

#
LT
bed -1

5

FETL I TURE T
T -v.n.v&....q..n

i
i

—— by . B b mmas @y 8 ha b e et R

2 o tee peeoms B wn pieioe ghun o onrb w8 Bobw Sl Yessusn w0t

1S B g g . B e B e ¢t s g, G B ey TR 8 e e B8 el




ATTACHMENT

T8I eI LGN ME Beas o0 1 wte 210
- o Doeiaiatty et o e g

PN = AT AL TR w3l
g ST S0 Bl

= B
!:J g I » e R R

‘| T T LAY EELaTIR Ba I 0E
! _-' SLmanT fe e
» _'_J . Tel ReiTE AAD mOM RATTTE BT, E%TT GLel (e

.

el PEIhsen 488 s YL ZELITE adme I
L T I R N
TE F MIIIee B bt aiL. AT PRiiaes fedl
-
TP Pt M MR 6L TR TemeT. seML
INLTR AT, aa] LN wo ey aag mcr ez e |
e L
s M

soresae (W AIRC w

LI AN

AR ST )

- 5 F
-
vt ore Ao g oxe ® PNAT N, POOLIND sal TID4v 04Y Siwoea ATE
o - k- P L MM belen Fim el Boveiw o Snwd
-\ SR TION I8 pee.
= G571 #5. "miy AeiTie 1 72
— 7] - i B -
=anZiwl -
Graazia: = H . : wal I e Teat e
$iomen ). : fav T I3 NS eatim,
i 3
ot =
]
“r
et o ¢
i,
» ve. wa et deiy T, LT pLgitea
= -« b I L et

M-
S APTATIER DT el AR e e LT e

T1
e APERTURE
CARD

Aleo Available On
Aperture Curd

.

D)

%

e

e

o
oo 2 L TS e ol
A g .
- A ;
'OI‘a - _




—r .y 8= u..w#bll\.(anﬂl. LA B bt bds T | 3 -5 \
_ s Tt I il 598 L O s | o Y RS e
‘,_,\-.J.. o .lI\.)...P..n_.. .Id ! o - ] i A : s
| wna S Iy | 82 e '] 0 -~ V.
& o | b oA i S e = |
o et D BERL 1L A . . : by n\.r&-n.lvla.”ru...l.l %
55T T ot T IR TRy . B e SEUSTIE 0 B B i m
| e [ TF = Tk | = | S fe ] P e T SRR .-. |
\ 5 n.. " - 4 AR s R - ESS |
= e .G it = i = »i 2 = |
: - o p . Il
A ¥ g O L
vimsw | PR LI > =ty :./sa g L A .
o P ———————a e il L)+ | s S e e =
wven | . &) N ~ T 0 AL % Sl - % £l
I e o Lot e 0F = R _
- e . A - = g sy Wy - % BP0 B9 s —
< o fas e} } g > ] ™~ o |
o~ qu T Lt . 25 Lk 5 !._ﬂ.u B anies -
Ged) . : 5 \ ai . o i .-.._ by Ve
4z H 3i * e Al 2L .
,{\v ; Mris 4 O L L | i LY et . i
Sy eyl e ~fud = Do W “oU.nuﬂ...aL.w...l.. i 2 LN R S ik il
T = & b s1e1 ; l......w._ﬂ.lslzr.,..u:.. il
P L P S—— e an . =T
4p lmas ~ = | : [0 iy Ay
NG o il o.. 3
SR il . hut & S —hd——
f] — — - e ——— - 4 i
gicir e S A e
. 3 o - e S0V I S
L S ML Cr—eeoy iy " ¥ AT
Loy Oeryp—i5 o e = N S
I i s ¥ B P
A e Y S
o) * T AR
3N =] : T
(s3y- (30 .l v:
g | o bt |
- . et — ek — ottt} | A |
e 3 ' ’ L “
- 3 i
& = —
e g— "2 > - LI
.Y &l ue . - ~ - |
i Sy H i Jurtyes A3 @ Mo Rl e |
e { = e i : i
T e S v Sldd ity 4 T |
et g eck o I 5 = | <l - {
) N i rvae Pt J -._..--., et | - 31 |
B —y i A Tom { -
! ' p. 0 o Ty =~ -y
‘el 1vie P o e 1 I P uu a5y 1 . e ) 1 =
koo g g NS o Y i R I SISl s R vEny Iz —_ el ) o T
siem 4 o | “p -\t T I T i l-nuu £sl 3 L\ \& | TN T AL Y
PR 3 3 . ! un'“? 3 : 1 iyl PEN-
o M + AL &3 : B : 03 o 0 e
- = e i | a,.m ¥ia =1, ™ s
I y 2 > [ USRS S W1y . et ST SRR | hl
B -uu -w- Ry P T . & —h
g = s H ! 8 —_— =
T A r————— - AP IRCAR G SIS S
m T she Baaey 4 Sl = | e
] [T nﬂul. T
T e XL eT)
- P R ]
| l:loul'-.ol!l-...ll.l:.nrvll:ll".l-l.Il.ﬂ"...II.I‘ll.'.l-I.'l..l-ll.‘ e L
I 2 1o
. [ gy ) | (1} L 4 p G Xy : JUe: L ¥ , S
- ...I.w..., ,._lu‘ Cor)is (O | ki Fe¥] = Cy—A =l — D= oy .=
NN e ), e et g . b 7 ¥ Lo O \..‘I....‘....\q\
'

S




ATTACHMENT 5 -

nosscen

]
e
-l * e B ng e
o = . T ot
- )
o & o
* - - oy
. :
P i
by k
B GO B e ant

WAL LIS e

& SYSIEe FOA TuL Epfy wa

-

e
£ BCx %O, 2

e — ¥

g i

Ot

ahen
Tt Seival A

-
e e ]
R T e selaig

L TTO LI
s ee JaT i

PRe e b as el PRNE R

5D

n218e
DA IICT R R SELY.

Rt it
T es Wit BTe

14 T e W o8 WA N
.S Gseml ane

o TE AR TN T A
L L R N e P LT
LR Ll

BT L A e LM T e N
wawy - L L

L]
b omiD T T A AT mEL wmEee)
L I e

= et
3wt 2Ot 4

R eI 8 eiee

Bt aw R e WG

.
:’o"- ceizaig o

SRANG BTN

-
U, et

“LECHTEL

T L LTS e

G0}

—

11
WpPERTURE

1 —C AT

< “H.J.-n Awnilahle €

Aperture Cord




LgE: 037 e gl

ATTACHMENT & 10v9-v0d-2 |

UNIT 1 . UNIT 2

B : !
T ot " 2 e s |
] Fl=Sren

- = B » £ A "l P | |
S =n st oem 7 i
. ‘-_ e v
4 & =
2 P o D'-‘ ‘J >
. P T > A
= TG i ’ / N
vl :

‘

—_ g T

Siasii 18 caldLoas putn
g Ve - -

MATCH LiINE 1C-5)

E
3 NIT T r
g sk o1 0 el

@ ‘? 3 i
= T e |
I

e -

ol e
. = - - ST

v

e st .
| §l avis 1"’1'-‘:»5..? ‘,l 2y

: T yes
ElTRe SRR t IS ARt Mo AR 22 '-,an'wn o

‘. l 1 T ima aTinss matiome 2

e 0 e i — S 80 e eaa G el 540 e et g 8 el e a2 (s e e By ey e i S .

o T T\ L
e T et
+ .;,_. -L;:,,‘T-_‘__K:TL:'"*._T'__;jT:‘ |
% hogead 'uf-.'u;'-.':‘\'lﬂn 1 "L:'l‘.m ct
S e o e | 8
o I wEe nl E
I Leas Viimad bleem -
( o i e W st ﬂ‘ g_ ¥
Tl E ; ! LS ‘d‘\‘_.'._!_ -J - F\. _/I / l\ I__}:_‘H
APERTURE ¢ [ e LTI Rl ST
(:\‘ll) -i -5 -i i"—: V:A.;. “’..‘.’15' % 3
E --‘l._- kl*klgl !L | ] E_]'— —-— ] {§|a.—j !/ . S
Also Availahle On i » =t tae] _”[_1;-_ SR ,1:
fpate e e
i G ’.‘""":;'1"'_’." » o
: e [ ’ L B3 :
4
: &l :
> wos tong. | ...{ ..'!




5 —
l\lanp\

ap

8 & -~

fw Liwy won 8y ¥

=it ol

gl e

[—lﬂli (I e LA L TS TR I
.,;/.

oo Gtseer

i
<l

PLAN FLOOR EL. 347%6°

Bl Wte gt

]
4 mast Lrair

e

— T
TR pnm-

SHpeTi®inl Conitile Wt

PARTIAL PLAN *A* - [L. 3)08°-0°

N

ralu_c__su!
it NTe v

B eaeta WG s
L

A, L

Foatiiem a7 L. 9O00

ol amidtin B

=i K

3]

*

e

-..1.

™"
SR

(

YD KEACTCA BLOC,

~r—

f .L1 K
Nporero i

el 1
3 i i
A Wik

LHEY Pran

FETRTALES foae 104 e Comtmnd 094
— i — siInin e Os'e

“ com ety

(o ova
RIS RS ARE A AR T

ﬂl'°

- el

L aLH f:n.lu'b LD13ON
TeRE WILE ISLAND - UNIT 2

fL'l'l HAKDY PN

,‘CY« s TwEi
R | 2-POA-6401] 4

Haancl U!'Nl

LN FLOOR l.L. ‘-H' h'! L.

| Xy e o

-n"-n et

Tw {ette g
*im




s
t
v (1
oy 2
I &l
-
-1
M.—:
V|
G :
| gh
o ; - 53
: :
E
i g
§ e it
A r i
1, r.‘h \r.__ | .\FL ;! / “.wm
. 1| L L L s T i - *
A §0 el el Rl gle s L e 1 e
f T LI n.w.m Bz 15l m_
O R b 5
A R r I

|55 mrmrmmm £ | £33 FE— | 0y T I 5 VIR o SO s
_ , , R B L Ko SRR




ATTACHMENT 7 1

i e
|7_ = l L3 @
i -
== j
el
N 3 - am
RS st
v . b | i arvaire
“..‘:‘ l - - /- rwosleiy
| 2 :JI
| 10 0 =T AR
i | K{y PLAN
" 1] e ———
I? > i
.llfll! 5 AN
-t -
HWOTES
f
F ﬂ!'lll- L R )
u P yl"‘-‘:"-
i w58 !ﬂi!_ : 1 i 8 \
} i
i e s = ——
i bt ot/ ST A R R
LTS TRTT S i . r R e
I - SRR ek Samt e
| Ti
APERTURE
P A : CAlD '
3 ' i % & T AT
\ H l_\.s___ B |
o o
; & Also Avsrilable On
; : Aperture Cnr-leDz,qO ,08'05
(1 L ] ! "
A
ﬁh"‘_ [ —
A "y £
AT
[T T
PART AL L AL SR LE 08 . )
Tk T Tul{L MiLl PSLAND - LNIT 2
CINDRAL ARSENCIMINT 1
PLiNUv aND FUTL BLwOVAL
RIACICA ALDA. PLaN Fr. EL.3476"
E J."-:‘\. L sth s i Thesias ey
—imd s | o2eoaazey |3 :
+ 1 | 3 Tie rw i iyl




