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Figure 9.1-1 — Fuel Pool Cooling and Cleanup System P&ID (Sheet 2 of 3)
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NOTES :
1 E TABLE VALUES NOT AVAILABLE UNTIL DETAILED DESIGN
IS COMPLETE.

RHR SYS

2. EXCHANGED HEAT LOADS FOR MODES A AND B APPLY TO
SYSTEM HEAT EXCHANGERS AFTER REACTOR WELL/FUEL
STORAGE POOL GATE IS IN CLOSED POSITION.

IN MODE B, RHR OPERATES IN PARALLEL WITH FPC SYSTEM.

MODE D, REFUELING OPERATION WATER TO FILL REACTOR
| WELL DISCHARGES THROUGH DIFFUSERS AND WALL SPARGER
L 1 L 1 OR EXPOSED WALL WETTING METHOD.

Fo18 Fo17 Fo16 DURING MODES E-1, E-2, E-3 AND G, SPENT FUEL STORAGE
POOL TEMPERATURE MAY EXCEED 52C 'FOR SHORT PERIOD.

. 5% MEANS 5A AND 5B EACH AT VALUE SHOWN

%48) () 5A(B) MEANS 5A OR 58 AT VALUE SHOWN BUT
NOT CONCURRENTLY.

. MODE C, FAILURE OF A OR B TRAIN IS POSTULATED.
DRAIN OPERATING MODES :

—Lr < MODE_E-1, TWO FPC PUMPS ARE OPERATING TO DRAIN D/S PIT
I AND REACTOR WELL. DISCHARGING THE WATER FOR TREATMENT
I BY F/D A AND F/D B BEFORE RELEASE INTO THE SUPPRESSION

I POOL' THROUGH THE SPCU SYSTEM PIPING.

MODE E-2, ONE FPC PUMP IS OPERATING TO DRA\N REACTOR WELL

AND DISCHARGE THE WATER FOR TREATMENT {

BEFORE RELEASE INTO THE SUPPRESS\ON POOL THROU H THE
SPCU_SYSTEM PIPING. THE SECOND FPC PUMP IS OPERATING

TO REMOVE WATER FROM THE SPENT FUEL STORAGE POOL

SKIMMER TANKS AND DISCHARGING THE WATER THROL

F/D BYPASS PIPE INTO THE FPC HEAT EXCHANGERS TO COOL I

BEFORE RETURN TO THE SPENT FUEL STORAGE POOL DIFFUSERS

MODE E-3, TWO FPC PUMPS ARE OPERATING TO DRAIN THE D/S
PIT_AND REACTOR WELL AND DISCHARGE THE WATER FOR TREATMENT
IN TWO F/D'S BEFORE RELEASE TO THE LCW COLLECTOR TANK OF
®(—x—) RADWASTE SYSTEM THROUGH THE RHR SYSTEM

IN MODE B, ONE RHR PUMP AND HEAT EXCHANGER IS OPERATED
FPC HR FOR BACKUP COOLING BECAUSE FPC SYSTEM ALONE CAN NOT COOL

SPCU SYS

w

~

RHR SYS

o

<l
Fo198

<l

FO19A
o

RHR SYS E11-F015C

F023
~

@

SPCU SYS FOo41

®

F042

REACTOR
WELL POOL

D/s PIT
SKIMMER

SPENT FUEL SURGE
STORAGE TANK
AND FUEL
CASK PIT

= /\(—

©

POOL SUFFICIENTLY.
Vx\‘—ffé : > 10. IN MODE D, RHR SHUTDOWN COOLING RETURN WATER IS INJECTED
‘E'\W*FO‘\EC THROUGH REACTOR WELL DIFFUSERS.

»d
Ll
F024

3

IN MODE F, 1 FPC PUMP (A) OR (B) IS OPERATED FOR FUEL
~_ A POOL COOLING AND SPCU IS OPERATED FOR S/P CLEANUP
S 3 THROUGH F/D (A)

'E11-F016B IN MODE G, 1 FPC PUMP (A) OR (B) IS OPERATED FOR FUEL
POOL COOLING AND S/P WATER IS SUPPLIED TO D/S PIT
THROUGH F/D BY SPCU PUMP OPERATION.

. VALVES FO14A, FO14B, F027 AND G41-F014 ARE NOT SHOWN
IN THE MODE_TABLES BECAUSE THEY DO NOT OPEN/CLOSE
FOR ANY OPERATING MODE.

14. FLOWS SHOWN FOR MODE E-3 ARE TO BE FINALIZED AFTER

DETAIL DESIGN IS COMPLETE.
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1 REFERENCE DOCUMENTS MPL NO.
FOO05A FO058 ! FO06 FOO7A FOI10A !

FOO3A  FO90A 1. FUEL_POOL COOLING_AND CLEANUP SYS P&ID G41-1010
L L S 2. (GUPPRESSION)POOL CLEANUP SYSTEM P& G51-1010

3. RESIDUAL HEAT REMOVAL SYSTEM P&ID E11-1010
RADWASTE SYSTEM P&D K17-1010

D><]
FO90B

FPC HEAT

1
FO12 FO13 EXCHANGER

FPC FILTER
DEMINERALIZER

Co01B [

Fo21B

]

FO21A

MODE A FPC SYSTEM FLOW DIAGRAM

MPL NO. G41-1020

BOUNDARY CONDITION | (D [CHECHNG)
DESICN STATIC

pREssURe  [MPO O] | 157 | WATER | 343 | 282 | 282
DESION .

TEMPERATURE tel 66 &6 66 & 66

Figure 9.1-2 — Fuel Pool Cooling and Cleanup System PFD (Sheet 1 of 2)
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14 11 10 9 8 l 7 6 5 4 2
MODE A: HEAT LOAD OPERATING MODE MODE F: SUPPRESSION POOL CLEANUP OPERATING MODE  NOTE 11
x 2 1 A A A A A A A A
POSITION 64 a3 e |24 EEFrEN 514 posiToN (O 1 3 SA(B) | 6A(B) | 7A 78 9B-1 | 98-2 | ng |12 13|14 21 224
FLOW  (r /h) 250 250 250 500 250 FLOW (A /h) 250 250 250 250 250 250 250 250 125 125 250 125 250 250
PRESS (MPa G) * * * * PRESS (MPo G) * * * * * * * * * * * * * *
TEMP  (C) 52 45.4 454 | 454 MR (C) 53.7 537 | 429 429 | 429 Mox Mox
Viox ALLOWABLE,
PRESS L0SS (m) ToH = 80 AP =7 EXCHANGED HEAT 11.22 X 18 kJ/h (45 DAYS AFTER SHUTDOWN)
EXCHANGED HEAT/UNIT 6.9 X 1& kJ/h (21 DAYS AFTE
MODE B: M HEAT LOAD OPERATING MODE MODE G: D/S PIT AND REACTOR WELL FILL OPERATING MODEOTES 5 & 12
A A2 A A A A A A A A

POSITION 55 95| g |12g 13 {[16aBO 14y |50 51 g posioN (O 1 3 5A(B) | 6A(B) | T7A L] 9B8-1 | 98-2 [1g |12 13 |14 21 224 23
FLoW  (m /h) 250 250 250 250 850 350 425 FLOW (A /n) 250 250 250 250 250 250 250 250 125 125 250 125 250 250 250
PRESS (MPo G) * * * * * * PRESS (MPo G) * * * * * * * * * * * * * * *

» » Mox Mox Viox Mox Viox
TEMP  (C) 60 534 | 515 48.9 515 TEMP ('C) ¥y & £ e e
EXCHANGED HEAT/UNIT 30. DAYS Af
FPC Hx/UNIT 6.9 /h AND RHR Hx 16.32 10 ki/h
MODE C: COOLING MODE AFTER EARTHQUAKE (POSTULATED SINGLE FAILURE) NOTE 7
POSITION 13 [14d 50A 51A
FLoW  (m /h) 250 250 125
PRESS (MPo G) * *
TEMP () 51.9 51.9
EXCHANGED HEAT S AFTER
MODE D:

2 1 A A A A

POSITION 6 85| 1"s |24 T 515 {16AB.C)|) 18
FLOW (/) 250 250 250 500 954 954
PRESS (MPo G) * * * * *

» Vox Mox Viox Max Mox
TEP (0 52 454 | 454 52 52
MODE E1: NOTES 5 & MODE E3: DRAIN OPERATING MODE NOTES 58 & 14

A A A AT A-2

POSITION 8 PoSITION (O 19 58 68 7A 7 9571 | 985| 2
FLow (M /n) 500 FLow (M /n) 500 250 250 500 500 250 250 500
PRESS (MPo G) PRESS (MPo G) * * * * * * * *

» Viox Vox
TEMP  (C) TEMP () 5 %
MODE E2: NOTES 5 &

A x x A A

POSITION 3 4 B 68 8a | ng |12 EErEEN
FLOW  (m /h) 250 250 250 250 250 125 125 250 125
PRESS  (MPa G) * * * * * * * * *

» Mox Nox Mox Nox
TEMP () 52 42.2 42.2 42.2

VALVE OPENING/CLOSING CONDITION  NOTE 13

FO21A o FOI5A | FO15B | FOI7 | F022 | Fo24 | Fo2e | Fo28 | FO20 | Fo4t | F093 | Fo0s | Fo10A | S35, | Soicn [Fo07B | Fotos | o1y ﬁ & el Een Dioren & Fo31
MODE A X 0 0 0 0 X X X X X X 0 0 0 X X 0 0 X X X X X X
MODE B 0 ] X ] 0 0 0 X X X X ] X 0 0 ] X X ] 0 X O‘X‘X X‘O‘X O‘X‘X 0‘ X
MODE C 51 o 0 X < AN ES] o X X X X X X 0 0 0 X X 0 0 X X X X X X
MODE D 0 0 0 0 X 0 o 0 o 0 0 o X X X X X X 0 0 X X 0 0 X O‘X‘X ‘O‘X X X X X
MODE Et o | o o oo x ) oflofoflo|o|lx|of[of|o|x|[x|o|o|lx|x|of|ofx]|ogxx x x| x| x
MODE E2 X 0 o X x 0 o o o 0 o x x o 0 x X R A AR x x X X X X
MODE E3 0 (] 0 0 X 0 (o] 0 (o] 0 0 X 0 0 (o] X X (] 0 0 X X 0 o X X X X O‘X‘X X‘O‘XX ‘0 0
MOQDE F ) X 0 0 0 0 ) ) X X X X X X 0 X X 0 0 0 0 X X X X X X X X
MODE G X o] o] (] 0 X X X X X 0 o] X X (] 0 0 o X X X X X X X X

0 : OPEN X : CLOSE

8¢€-0'ke

Figure 9.1-2 — Fuel Pool Cooling and Cleanup System PFD (Sheet 2 of 2)
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FUEL POOL REFUELING
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waLLS NOTE 1
BRAN REPLACE
REACTOR DRYER/
WELLS SEPARATOR PoWER
oo sTeps
SEPARATOR SHELD PLUGS
Oeoor NOTE 1

NOTES.

4. WORK MAY BE PERFORMED INTERMITTENTLY
WITH MOVING FUEL BUT NOT SIMULTANEOUSLY.

REACTOR BUILDING CRANE REQUIRED.

ADDITIONAL NON ROUTINE OPERATION
TO BE PERFORMED AS REQUIRED.

5. TECHNICAL SPECIFICATIONS RESTRICTIONS APPLY.

PLATFORM REQUIRED OVER REACTOR 6. NUTSAND WASHERS STORED ON RPV CAROUSEL.

Figure 9.1-12 — Plant Refueling And Servicing Sequence
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Figure 9.2-1 — Reactor Building Cooling Water System P&ID (Sheet 5 of 9)
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Figure 9.2-1 — Reactor Building Cooling Water System P&ID (Sheet 8 of 9)
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NOTES:

1. PIPING SPECIFICATIONS ARE DESIGNED AS FOLLOWS
EXCEPT SPECIAL NOTES.

DESIGN PRESSURE 1.37MPa
DESIGN TEMPERATURE X
SEISMIC CLASSIFICATION ~ C(EXCEPT SPECIAL NOTE *)
RADIATION LEVEL

QUALITY CLASSIFICATION ~ G(EXCEPT SPECIAL NOTE *)
MATRIALS ARBON STEEL

A

A~

AN

\

N

THIS AO VALVE CAN CHANGE TO PCV.
THIS FS CAN CHANGE TO OUTLET OF CHILLER
PX OF INLET/OUTLET OF PUMP CAN CHANGE TO PI.

THE LOAD OF HVHS MAY BE CHANGED ACCORDING
TO HVAC DESIGN PROGRESS.

FIGURE 1 AND 3 ARE TYPICAL FOR AREA HVH'S
AND EQUIPMENT SUPPLY UNITS.

R/B S/C HVAC SUPPLY UNITS ARE LOCATED IN TURBINE BUILDING.

L

bl

~

N

REFERENCE DOCUMENTS MPL_NO.

1. DRYWELL COOLING SYSTEM P&ID T41-1010

2. HVAC P&ID U41-1010

3. HOT WATER HEATING SYSTEM P&ID P63-1010 \
4. TURBINE BUILDING COOLING P22-1010 /

WATER SYSTEM P&ID

5. SAMPLING SYSTEM P&ID P91-1010 \
6. PIPING AND INSTRUMENT SYMBOLS DIAGRAM A10-3030 ’J\
7. OFF GAS SYSTEM P&ID N62-1010 <

"

N

N

Figure 9.2-2 — Hvac Normal Cooling Water System P&ID

vy ®E€dLS

Jeuy Ajajes jeuld

SISA

Joday

p0 ‘AdY



g ajeas-abie]

sBuime.,

Eve-0'Le

12

10

N

W

REACTOR BUILDING

NOTES:

1.DESIGN_ CONDITIONS FOR PIPING ARE AS FOLLOWS UNLESS

SPECIFIED OTHERWISE.

(A)MATERIAL AND SCHEDULE

4.PIPE WITH A DESIGN PRESSURE OF 2.82 MPo G OR GREATER
SHALL HA\/E ITS MINIMUM WALL_THICKNESS NO LESS THAN THAT
TANDARD WEIGHT PIPE. THICKER THAN STANDARD WEIGHT
P\FE SHALL BE USED IF REQUIRED BY THE DESIGN PRESSURE OR

5.VALVES WITH A DESIGN PRESSURE OF 2.82 MPa G OR

OF CLASS

Ll ASS 300, OR OF A
HIGHER CLASS IF REQUIRED BY THE DESIGN PRESSURE

(1)ALL ENBEDDED PIPE IN CONCRETE SS, SCH 40 OTHER HEQUIREMENTS
(2)OTHER s 50A Cs, SCH 80
(3)OTHER 2 65A CS, SCH 40 GREATER SHALL BE A MINIMUM
(B)RADIOACTIVE CONCENTRATION <IuCt /ce
(C)FLUID : WATER
(D)OTHER SPECIFICATIONS ARE LISTED IN FOLLOWING TABLE
TEm MAX OPERATING |MAX OPERATING | DESIGN | _QC _ |SEISMIC
PRESSURE TEMPERATURE | CLASS | CLASS | CLASS
MUWC SYS EXCEPT ¥
FOR FOLLOWING ITEMS | 1-37 MPa G se'c 6 o ¢
DRAIN | OESTRESM 1.37 MPa G 66°C 6 D c
A% [ DOWNSTREAM
VENT | DOWNSTRE 0 MPa G 66°C 7 G c
STANDPIPE STATIC HEAD 66°C 3 B As

2.EQUIPMENT ECLOSED WITH IN RECTANGLES ARE INCLUDED

IN OTHER SYSTEMS.

3.FOLLOWING ITEMS MAY BE CHANGED THE DETAILED DESIGN

A) ARRANGEMENT

F COMP!

T o o o REFERENCE DOCUMENTS: MPL NO.
I~ o~ 1. HIGH PRESSURE CORE FLOODER SYS P&D £22-1010
= 2 2. RESIDUAL HEAT REMOVAL SYS P&D E£11-1010
8 WS 9 s | 3. REACTOR CORE ISOLATION COOLING SYS P&D E£51-1010
I 24t 24¢ w | 4. FUEL POOL COOLING AND CLEANP SYS P&D G41-1010
Y p @ 5. REACTOR WATER CLEANUP SYS P&ID 631-1010
9 g 4} 6. RADIOACTIVE DRAIN TRANSFER RADWASTE SYS P&D K17-1010
5 H O ’/% 0 2 7. SUPPRESSION POOL CLEANUP SYSTEM P&D 651-1010
4 ! 8. CONDENSATE, FEEDWATER AND N21-1010
/ REACTER SPENT FE)EL ) CONDENSATE AIR EXTRACTION SYS P&D
SEF'ARTATOR | TWELL ] STORAGE © 9. CONTROL ROD DRIVE SYS P&D c12-1010
\ /
i X /é 0 | A10-3030
< " |
3 9
¢ g
" o =
2 2 ¥8 2 ¥e
L 25A-Muwc-162 & &L 1 AT - - -
L 25A-MUWES182 o Pl & Th soamuwc-t6n
P L AL 80A-MUWC-160 F160
TMSL 31700(4F) o N - N - - —
el /| ‘
E— Q —(PX) |
bt o3/
MO | | g gg
3
| 3 ®
,J < 20A-MUWC-802 @SLNTROL @ _
—_— & 80A-MUWC-152 L
2 g o { ) < ROOM
FPC SKIMMER F153 25A-MUWC-153 al | RADWASTE
SURGE TANK & 20A-MUWC-603 L'~ 20A-MUWC-602 3 BUILDING _
(MAKEUP) 3 3 [\ SPCU PUMP DISCHARGE ol | CONTROL
v [re 4\ (EMERGENCY FUEL POOL,| g
! MAKEUP_LINE FILL) 2 oTE
Y Y ‘ ‘ D SHUTDOWN
il — -3 YSTEM
s
BOA-MUWC-154 [}
TMSL 27200(M4F) o o o F154 c o o -
|
TMSL 23500(3F) o o - o o o o |
TMSL 18100(2F) o o o o o o
BOAMUWC31 -
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el el [} e
b b < L  /ro\
) ) ) -
CUW F/D £ £ £
W ecrm e RHR (©) 3 ’—E D\SCHAR%E RIR (2) 3 ’7 D\SCHARgE 3 ’7 X D\CSSHARGE
4 STRAIKER DISCHARGE | 3 DISCHARGE | ] A3 D\SCHARGE g TR DRE
A&B T UNE 18| 1 H ! 18| | H 1T 18] 1 H
(FLUSHING) 1 (FLUSHING) 2| | EFLUSL‘NG) | ‘ ! (FLUSH\NG) =l = FLuéE«NG) N (FLUSH\NG) = = Em)szwc) |
o Eamsoll NiEsa N Ol e R
E— v — — — E——
. »STRAINER
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|-->piie IS 2 | \ ‘—:@\ = T2/ 2
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.5F/D AaB s
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CUW R-Hx ROOM 50A-MUWC-123
(DECONTAMINATING) ]_%%—mzz
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o . — == © N
8 & o N
S o T USSEAL 0SSEAL S 3
- = o 3 [ (B I3 & =
S 3 ¥R 3% |1 (FUSHiNG) | | 4 (FLUSHING) | 3 © 3 ~ +
T T PR 3 P il S T
3 3 = ls = 6> % e
3 3 — — S i
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(8) (A (©) (A)
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CUW PUMP ROOM
(FOR DECONTAMINATION)
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Figure 9.2-4 — Makeup Water System (Condensate) P&ID (Sheet 1 of 1)
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Figure 9.2-5 — Makeup Water System (Purified) P&ID (Sheet 2 of 3)
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Figure 9.2-7 — Reactor Service Water System P&ID (Sheet 1 of 3)
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Figure 9.2-7 — Reactor Service Water System P&ID (Sheet 2 of 3)
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Figure 9.2-7 — Reactor Service Water System P&ID (Sheet 3 of 3)
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