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(DWG. D-302-0655-00000)

FIGURE 9.1-9 (SHEET 4 OF 4)

AND TRANSFER SYSTEM 

FUEL POOL STORAGE

(REV. 20  10/2017)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081
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8"

8"

1"

1"

1" EL. 619'-0"
BREAKERS
1" SIPHON

13

14

15

EL. 590'-0"

8"

L2-3 4" 4" 4" 4" 4"

EL. 596'-0"

EL. 599'-0"

4" 4" 4" 4"

EL. 596'-0"

4" 4" 4" 4"

EL. 596'-0"

4"

2

10"

4" 4" 4" 4" 4"

EL. 611'-8"

N026
LS

N025
LS

A

L
P970

A
H

P970

N028
TE

N030
TT

TI

R031

P970

N032

TB

P969

A
H

P970

FC

A
H

P970

A
H

P970

A
H

N390
LS

P970

DRW

6"

3

P970

0H51P336

SEE NOTE 12

4
" 

L
2
-
3

8" L2-3

8" L2-3

NC

N
C

NC

NC

N
C

# PSIGGPM °F BY REMARKS REV

DESIGN DATA

NORMAL UPSET
BY CHKD REV

PSIG °F PSIG °F TIME
REMARKS##P

1 150 180 150 180 DAK RJS

2 180 180 DAK RJS

3 150 135 150 135 DAK RJS

4 150 212 150 212 RJS ECD

5 180 180 RJS ECD

6 125 150 PLL JET

50

35

50

35

- -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

12 62

13 10

14 10

15 10

- -

- -

18 45200

JET

JET

JET

JET

JET

900

300

100

500
3
0
2
-
0
10

2
-
0
0
0
0
0

3

4
" 

L
1-

4

S
T

O
R

A
G

E
 

T
A

N
K

F
R

O
M
 

C
O

N
D

E
N

S
A

T
E

B
-
12

4"

2

L2-3 L1-4

3

4"

2

F615 F616

N046
ZS

F045
PCV

S

L2-3 L1-4

3

L2-2 L2-3

M

2F145
MCV

10"

ƒ" 

V/D

2
EL. 620'-6"

10"

CRW

3" L2-3

F619B

C F B

G

EL. 619'-9"
K

EL. 620'-1"

E

EL. 612'-7"

D

A
EL. 606'-6"

H

J

302-0654-00000

E-14

12"

EL. 599'-0"

EL. 601'-3•"
2"

A
N365

LT

F608A

A
N369

LS

P1416
0H51

H-12

LI

A
R366

LB

A
N367

LB

A
N368

P970

P969

P969

P1077
0H51

BC003

C

LAL

A

F
5
9
7

B

3

L
2
-
4

L
2
-
3

3
0
2
-
0
6
5
4
-
0
0
0
0
0

F
-
10

2

3"

2"

VENT

F
6
10

B

3
0
2
-
0
6
5
4
-
0
0
0
0
0

F
-
12

3"
F619A

3"

302-0651-00000

C-14 10"

2

C B D

A

E

K
G

EL. 620'-6"

EL. 619'-9"
EL. 620'-1"

EL. 612'-7"

VENT

3
0
2
-
0
7
9
2
-
0
0
0
0
0

E
S

W

D
-
9

2"

F
6
10

A

2
"L

2
-
3

10" L2-3

LI

B
R366

LB

B
N367

LB

B
N368

P970

P969

P969

P1078
0H51

BC004

C

LAL

B

CRW

2"

B
N365

LT

F608B

B
N369

LS

P1417
0H51

J

302-0654-00000

K-14

12"

EL. 599'-0"

302-0654-00000

EL. 606'-6"

F
5
9
7

A

3

L
2
-
4

L
2
-
3

3
0
2
-
0
6
5
4
-
0
0
0
0
0

D
-
11

2

3"

234,000 GAL.
POOL

PREPARATION
STORAGE &

FUEL
0G41A0004

82,000 GAL.
POOL

TRANSFER
FUEL

0G41A0005

292,000 GAL.
POOL

STORAGE
FUEL

SPENT
0G41A0006

80,000 GAL.
PIT

CASK
0G41A0007

LEAK DETECTION LEAK DETECTION LEAK DETECTION

SKIMMERS

EL. 620'-6"

N013
TE

N015
TT

N021
LS

N020
LS

TI

R016

TB

N017

I

BC001

C

P970

P969 TAH

P970

P970P970

4" 4" 4" 4"

10"

10" L2-3

10"

EL. 611'-8"

4" 4"

619'-6"
EL.

LEVEL
WATER

SKIMMERS

2

302-0654-00000

C-13

1
F554 F555

•" •"

P1083
0H51

N081
FT

K083
FY

FI

R082

P970

N080
FE

M

SS

49

P970

F085
MCV

N086
ZS

P970

I

BC002

C

TAH

C
 

E
L
. 
6
18
'-

1"
L

L

618'-1"
 

C EL.

10"L2-3

10" L2-3

I

N349
LE

N350
LM

EL. 620'-2"

V

F648

L1-3

302-0681-00000

H-13
10"

10"

D

F
6
4
9

ƒ"

L
1-

3
L
2
-
3

F
5
5
7

B

F
5
5
7

A

10"L1-3

D

F650

ƒ"

302-0681-00000
10"

SYSTEM
POOL F/D
TO FUEL

H-10

A
U

X
. 

B
L

D
G
.

IN
T
. 

B
L

D
G
.

302-0681-00000

(G42)

F-8

10"

V

ƒ" 

F733

LX

#1 RHR
TO UNIT

302-0642-00000

302-0642-00000

J-4

J-12

10"

10"

302-0102-00000

4

2

3

4"

L2-4 L1-4

F595

ƒ"

F651

4"

CRW

3
0
2
-
0
6
8
1-

0
0
0
0
0

302-0681-00000

F/D SYSTEM
FROM FUEL POOL

G-13

F
/

D
 

S
Y

S
T

E
M

F
R

O
M
 

F
U

E
L
 

P
O

O
L

E
-
12

10" L1-3

ƒ"

F655

D

10"

L1-3 L2-3

F559B

10
" 

L
2
-
3

10" L2-3

302-0641-00000

302-0641-00000

E12-F552A
TO

E12-F099A
FROM

C-4

C-4

302-0643-00000

302-0643-00000

E12-F552B
TO

E12-F099B
FROM

B-10

B-11

4
D

F658

ƒ" 

302-0681-00000

E-3

10"

D

F657

ƒ"

10"

V

F656

ƒ"

(TYP. 6 PLCS.)
CONNECTION

2•" HYDROLASING

EL. 619'-0"
BREAKERS
1" SIPHON

EL. 599'-0"

10" L2-3
EL. 599'-0"

10
" 

L
2
-
3

302-0681-00000

302-0681-00000

G-12

E-7

AUX. BLDG. INT. BLDG.

302-0681-00000

F-12

10" L1-3

D

ƒ" 
F654

F559A

ƒ" 

1"

1"

ƒ" 

F746B

F746A

4 2

L
1-

3
L
2
-
3

10"

F
5
7
6

F
5
7
7

F
5
7
8

F
5
7
9

F
5
8
0

ƒ" ƒ" ƒ" ƒ" ƒ" 

EL. 575'-11"
L
2
-
4

F
5
7
5

F
5
7
4

F
5
7
3

F
5
7
2

F
5
7
1

ƒ" ƒ" ƒ" ƒ" ƒ" 

DRW

N380
LS

F
5
6
6

F
5
6
7

F
5
6
8

F
5
6
9

F
5
7
0

ƒ" ƒ" ƒ" ƒ" ƒ" 

F
5
6
1

F
5
6
2

F
5
6
3

F
5
6
4

F
5
6
5

ƒ" ƒ" ƒ" ƒ" ƒ" 

N385
LS

DRW

L
6
-
4

L
1-

4

F
5
8
1

CRW

F582

4"

DRAIN
PIT

CASK

6"

F583

3" 6"L1-4

2 5

EL. 574'-10"
PUMP 200 G.P.M.
CASK PIT DRAIN

0G41C004

CRW

…" •"

460 VOLTS
1750 RPM

7.5 HP

P1080
0H51

F584

ƒ" 

N330
PS

3
SS

0H51P336

I

N321
FS

2•" 

F586

4"L1-4
18

F587

26

F653

ƒ"

D

302-0731-00000

E-12

WCT

N320
FE

V

ƒ"

F652

FUEL POOL

F739

F738

P1080
0H51

*

*
*
*
*

SS

F617

EL. 601'-3•"

SKIMMERS

8"

L
1-

4
L
2
-
3

H

OPERATING DATA (NORMAL)

RESIDUAL HEAT REMOVAL SYSTEM E12302-0643-00000
RESIDUAL HEAT REMOVAL SYSTEM E12302-0642-00000
RESIDUAL HEAT REMOVAL SYSTEM E12302-0641-00000
EMERGENCY SERVICE WATER SYSTEM P45302-0792-00000
COLLECTOR TANKS SYSTEM G50
LRW-FLOOR DRAIN COLLECTOR TANKS AND WASTE302-0731-00000
SUPPRESSION POOL CLEAN-UP SYSTEM G42302-0681-00000
FUEL POOL COOLING AND CLEAN-UP SYSTEM G41302-0654-00000
FUEL POOL COOLING AND CLEAN-UP SYSTEM G41302-0651-00000
CONDENSATE TRANSFER AND STORAGE SYSTEM P11302-0102-00000

REFERENCES:

150°FMAX
60°F MIN/

B-10

0G41A002B
7500 GAL.

"B"
SURGE TANK

F515
2G41

0G41A002A
7500 GAL.

"A"
SURGE TANK

4" L2-3

3
" 

L
2
-
3

2
" 

L
2
-
3

4" L2-3 4" L2-3

302-0792-00000

ESW

F-10

NC

N
C

N
C

NC

NC

N004
X13-
LIT

R002
X13-
LI

P970

N003
X13-
LIT

R001
X13-
LI

P970

SEE NOTE 10 (BS)
FLANGE (0G41X0001)

10"-150# BLIND

SEE NOTE 10 (BS)
FLANGE (0G41X0000)
10"-150# BLIND
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NOTE 15 (SI)
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NOTE 13 (LB)
SEE

SEE NOTE 11

SEE NOTE 10 (BS)
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16

6"

6"

LX
F0201

1X11F0014

3

14 (AS)
NOTE
SEE
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" 

L
1-

4
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" 
L
1-
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L
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3

1X11F0016

6
" 

L
1-

4

N
O

T
E
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L
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1X11F0017

6
" 

L
1-

4

N
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L
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1X11F0015

6
" 

L
1-

4

N
O

T
E
 
13

 
 
 
 
 
 

 
 
 
 
 
 

L
1-

4
 
 

LX
F0200

D

D

VICTAULIC COUPLINGS FOR HIGH TEMPERATURE SERVICE.
302-1000-00000. STORZ CONNECTIONS MAY BE REPLACED WITH
COMPONENTS ARE SEISMICALLY DESIGNED AND INSTALLED. REFERENCE
TO SUPPORT FLEX STRATEGY. NON-SAFETY, NON-ASME PIPING AND
5" STORZ CONNECTION IS NON-SAFETY, NON-ASME, AND IS INSTALLED16.

RETIRED-IN-PLACE SSC'S. FOR DETAILS SEE ECP 14-0328.
(SI) STRUCTURAL INTEGRITY BOUNDARY FOR ABANDONED,15.

SSC'S (IF INSTALLED) OUTSIDE SCOPE OF LICENSE RENEWAL.
CONFIGURATION CONTROL NOT MAINTAINED FOR ABANDONED
(AS) ABANDONED SSC'S OUTSIDE SCOPE OF LICENSE RENEWAL.14.

RETIRED-IN-PLACE SSC'S. FOR DETAILS SEE ECP 14-0328
(LB) LICENSE RENEWAL, LEAKAGE BOUNDARY FOR ABANDONED,13.

DESIGN DOCUMENTS NEED TO BE REVIEWED.
FOR A SPECIFIC OPERATING CONFIGURATION, THE APPROPRIATE
OPERATION AND/OR LINEUP. TO DETERMINE THE REQUIRED VALUES
COMMON OPERATING CONDITION, AND/OR SYSTEM MODE OF
AND FLOWS) PROVIDED ON THIS DRAWING REPRESENTS THE MOST
IN GENERAL, THE OPERATING DATA (PRESSURES, TEMPERATURES,
DESIGN BASIS INFORMATION AND SHALL BE USED WITH CAUTION.
SYSTEM DIAGRAM SHALL BE USED IN CONJUNCTION WITH THE
PROCESS DATA SHOWN IN THE OPERATING DATA TABLE ON THIS12.

MCV 2G41F145 IS ELECTRICALLY DISCONNECTED.11.

SEE TECHNICAL ASSIGNMENT FILE 81653.
(BS) UNIT 1/2 BOUNDARY SEPARATION.  FOR DETAILS10.

DELETED9.

DELETED8.

ALL PANELS CARRY PREFIX 0H13, UNLESS NOTED OTHERWISE.7.

LEAK DETECTION LINESE.
CASK PIT DRAIN LINED.
RHR SUPPLEMENTAL COOLING LINESC.
AND F560
POOL SUPPLY LINES DOWNSTREAM OF VALVES F556, F558,B.
SKIMMER DRAIN LINES TO SURGE TANKA.

THE FOLLOWING ITEMS ARE EMBEDDED IN CONCRETE:6.

DELETED5.

DELETED4.

DWGS. 302-0651-00000, 302-0653-00000 & 302-0654-00000.
THIS DRAWING IS TO BE WORKED IN CONJUNCTION WITH3.

LEAK DETECTION PIPING AND VALVES ARE NON-SAFETY CLASS.2.

CLASS, EXCEPT AS NOTED.
THE FUEL POOL COOLING AND CLEANING SYSTEM IS SAFETY1.

NOTES:

N.O.

IN PLACE
ABANDONED

17.    HYDROLASE CONNECTION INSTALLED PER ISS-2000.

SEE  NOTE 17
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(REV. 20  10/2017)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

Removed in Accordance with RIS 2015-17

(DWG. E-015-0045-00000)

FIGURE 9.1-26

LAYDOWN STUDY

FUEL HANDLING FACILITIES,



(REV. 20  10/2017)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

Removed in Accordance with RIS 2015-17

(DWG. E-015-0044-00000)

FIGURE 9.1-27

LAYDOWN STUDY

REACTOR REFUELING FLOOR



(REV. 20  10/2017)

                                                                

    

(DWG. D-302-0791-00000)

FIGURE 9.2-1 (SHEET 1 OF 3)

WATER SYSTEM

EMERGENCY SERVICE

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

ƒ"  x •"

ƒ"  x •"

17. PIPING SYSTEM & COMPONENTS DOWNSTREAM OF THE CLASS BREAK ARE SAFETY

ACCORDANCE WITH LINE SPECIFICATION L2-3.

CLASS 3,SEISMIC CATEGORY 1,NON-ASME.PIPE & FITTINGS ARE PROCURED IN

DESIGN DATA

NORMAL UPSET
BY CHKD REV

PSIG F PSIG F TIME

1

2

# REMARKS

1

F501A

2"20"

B-4

24"L1-3

800 HP
1200 RPM

4000 VOLTS

P
4
5
-

C
0
0
1A

L1-3

B-5

S

3"

F586A

RO
D005

A

1/2"

1"L1-3
1"

1"

1/2"

1"
L
1-

3

1C61-P0011H13-P601

INTERLOCK FROM EMERGENCY CORE
COOLING SYSTEM P45 - 208-0176-00004

SSSS

SS

P753A

M

1/
2
"

F561A

P
4
5
-

D
0
0
2

A

3

3/4"

F503A

PI
R120

A

1H13-P601

KS
N215

API
R221

A

PS
N220

A
P1135

P753A

TIMER

V

3/4"

1"

3

F560A

PI
R222

A

F584A

M

M
MCV

F040
A

MCV
F130

A

SS

P753A

1"

ZS
N042

A

L

O

P753A

C

3"

3"L1-3

K8-4 L1-3

F660

1C61-P001

SS

1H13-P601

SS

ZS
N131

A
1H13-P601 L

O

1C61-P001

L

O

C

C

1H13-P601

TI

R091

TT
N090

A

TE
N088

A

3

F505A

PT
N100

A

I
3/4"

P1135

PI
R101

A
P1135

PB

N103

A

A

PI

R102

A

1H13-P601

1H13-P865

1H13-P601

PS
N104

A
P1135

B-5

"A
" 

L
O

O
P

E
-
4

150 150 - JAB DPW

140 150 NOTE 9

A

A

A

G

G

D

D

D

11

F501B

20"

D-4

24"L1-3

800 HP
1200 RPM

4000 VOLTS

P
4
5
-

C
0
0
1B

L1-3

D-5

S

3"

F586B

RO
D005

B

1/2"

1"L1-3
1"

1"

1/2"

1"
L
1-

3

SEE NOTE 81H13-P601

INTERLOCK FROM EMERGENCY CORE
COOLING SYSTEM P45 - 208-0176-00005

SSSS

SS

P753B

M

1/
2
"

F561B
P
4
5
-

D
0
0
2

B

3

3/4"

F503B

PI
R120

B

KS
N215

BPI
R221

B

PS
N220

B
P1136

P753B
TIMER

V

3/4"

1"

3

F560B

PI
R222

B

F584B

M

M
MCV

F040

B

MCV

F130

B

SS

P753B

1"

ZS

N042
B

L

O

P753B

C

3"

SEE NOTE 8

SS

1H13-P601

SS

ZS
N131

B

L

O

1H13-P601

L

O

C

C

1C61-P002

TI

R091

TT
N090

B

TE

N088

B

3

F505B

PT

N100

B

I

P1136

PI

R101

B

P1136

PB

N103

B

B

PI

R102

B

1H13-P601

1H13-P864

A
L

1H13-P601

PS

N104
B

P1136

D-5

21

F552

F-4

8"L1-3

75 HP
1800 RPM

460 VOLTS

P
4
5
-

C
0
0
2

L1-3

2

F-5

S

1"

F587

1H13-P601

INTERLOCK FROM EMERGENCY CORE
COOLING SYSTEM P45 - 208-0176-00006

SS

SS

P754

M

1/
2
"

F563

P
4
5
-

D
0
0
3

3

3/4"

F507

PI
R150

1H13-P601

KS
N230

PI
R237

PS
N235

P1137

P754

TIMER

V

3/4"

3

F562

PI
R236

F585

M

M
MCV

F160

MCV
F140

SS

P754

ZS

N161

L

O

P754

C

2"

1H13-P601

SS

ZS
N141 L

O
1H13-P601

C

TI
R168

3

F509

PT
N175

I

P1134

PI
R176

P1134

PB

N177

PI

R178

1H13-P601

1H13-P865

A
L

1H13-P601

PS
N179

P1134

F-5

B

B

B

H

H

E

E

E

C

C

C

F

F

F

1"

1H13-P601

E

EA005

TO CATCH
BASIN E-11

1"

PUMP HOUSE

PUMP
HOUSE

8"L1-3

"A" LOOP "B" LOOP "C" LOOP

TRAVELING SCREENS

P49-D001A P49-D001B

PUMPS MOUNTED ON
FLR.EL.586'-6"

PUMP SUCTION AT

EL.538'-0" (TYP)

10'-0" NORMAL SUPPLY

SEE NOTE 3

LI

R240

LS
N255

B

OPEN D004B

ON LOW LEVEL

SEE GATE
CONTROL

CIRCUITRY

LS

N255
A

OPEN D004A

ON LOW LEVEL

SEE GATE
CONTROL

CIRCUITRY

M

ZS

N145
A

L

O

1H13-P601

C

0H51-P972

PB

SS

0H51-P971

PB

SS

MB A

SLUICE

GATES

L

C

O

0H51-P971

ZS
N145

B

L

O

1H13-P601

C

L

C

O

0H51-P972

14" DE-ICE LINES

1H13-P601

B

B

A

A

BOTTOM OF PUMP HOUSE AT EL.537'-0"

10'- 0"

EMERGENCY
SUPPLY

F
R

O
M
 

D
IS

C
H

A
R

G
E
 

T
U

N
N

E
L

E
N

T
R

A
N

C
E
 

S
T

R
U

C
T

U
R

E

14"

3

-
2
12

G
-
10

SEE NOTE 1

TO SERVICE WATER
PUMP HOUSE

INTAKE TUNNEL
10'- 0" DIA

3SEE NOTE 1

-
2
12

J
-
5

24

22

F647

V
3/4"

L1-3 L2-3

AUXILIARY
BUILDING

F597

V
3/4"

3"

1

2

D010

TE
N272

F-6

F514

PI
R706

F640

3/4"

3/4"

F516

M39-B003

HPCS
ROOM

COOLER

FLR.EL.574'-10"

1/2"

F515
ƒ" L1-4

3

L1-3 L1-4

PI
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PP
R191

PP
R192

FE
N190

3
/
4
"

1"

F517

F641

3/4"

F518

TI
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F568 F567

3"L1-3
27

DIESEL
GENERATOR
BUILDING

2 1

PI
R708

F642

3/4"

8"L1-3

TI
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1"

F519

PS
N714

A
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L

3/8"1PC-3N
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6"

VENT

HPCS DG HEAT
EXCHANGER

FL.EL.620'-6"

PI
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F643
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6"

3
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F520 1"

FD
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TI
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3/4"
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FE
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FT
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F
5
2
1

F
5
2
2

H51-P1189

8"L1-3

DIESEL
GENERATOR

BUILDING

3/4"
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F
6
0
9

V

D

CONTROL
COMPLEX

23

FY

K207
1H13-P873

FI

R208

E

EA004

1H13-P601

FB

N209

8"

1H13-P873

A
L

1H13-P601

28

3/4"

F719

1"

3 F718 F716

2"L2-4
2"
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L
2
-
4

L
2
-
3
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F658

AP-104
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3
/
4
"L

2
-
3

L
2
-
3

G
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-
4

3

LOCAL SAMPLE
TYPE A

(SEE NOTE 5)

F559

AUXILIARY
BUILDING

INTERMEDIATE
BUILDING

D

F601
3/4"

3/4"

V

8"

L1-4L1-3

F525

3

1

2

14"

F528

STANDPIPE

2"

F604

V

24"

L1-4L1-3

F526

3

STANDPIPE
TO

SWALE

F
6
5
9

A

PI
R711

A

3
/
4
"

24"

"A
" 

L
O

O
P

1

V

24"

L1-4L1-3

F527

3

STANDPIPE

F659B

PI
R711

B

3/4"
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2"

F605

"B
" 

L
O

O
P

E
-
3

1
24"

AUXILIARY
BUILDING
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2"

V

T
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S
W

A
L

E
T

O
 

S
W

A
L

E

48"

48"

1

2

F529

29
48"

3"
1/2"

G-12

TO DISCHARGE TUNNEL
ENTRANCE STRUCTURE

FROM LRW
DISCHARGE

1

AUXILIARY
BUILDING

F598

D
3/4"

F599

D
3/4"

V

F646

3/4"

L
2
-
3

L
1-

3

REFERENCES:

           DECHLORINATION SYSTEM, P84

           & DETERGENT DRAINS TANKS,PUMPS & FILTERS, G50

NOTES:
1. ALL PIPING TO BE SAFETY CLASS 3 LINE SPECIFICATION L1-3
   EXCEPT AS FOLLOWS:

    a) PIPING DOWNSTREAM OF VENT AND DRAIN VALVES TO BE
       NON-SAFETY CLASS.
    b) 10' DIA. NORMAL AND EMERGENCY SUPPLY LINES TO BE

       DESIGNED TO STRUCTURAL SAFETY CLASS STANDARDS. ASME CODE
       SECTION III IS NOT APPLICABLE TO THESE SUPPLY LINES.

   ALL ESW PUMPS AND BOTH FIRE PROTECTION
   WATER SYSTEM PUMPS.

6. ALL PANEL AND RACK NUMBERS PREFIXED 1H51,UNLESS OTHERWISE NOTED.

7. ALL SYSTEM INSTRUMENTS,VALVES,PUMPS,HEAT EXCHANGERS,ETC.,

8. REDUNDANT REMOTE SHUTDOWN CONTROL SWITCHES AND INDICATING

   LIGHTS ARE MOUNTED ON THE MCC OR SWITCHGEAR ASSOCIATED

   WITH THE EQUIPMENT THEY CONTROL.

 

3/4"

F583

3/4"

F557

1"

0
P
4
5
-
F
5
9
5

3"L1-3

3" 2"

A
L

- -

A
H

1H13-P601

A
H

LX

A
L

A
H

L
1-

3

3

D
-
4

L
2
-
4

1"

LX

LX

LX

1"

3

L2-4L1-3

3

L
2
-
4

L
1-

3

D
-
4

1"

2. DELETED.

E

EA001

 

                                                                

3/4"

L
2
-
3

L
1-

3

2P45F0650
NC

V

14"

MCV

2P45F0160

1H13-P601

6'-0" DIA. RISER

(TYP. 2 PLACES)

(TYP. 2 PLACES)

WEIR WALL

TOP EL. 552'-0"

6'-0" DIA. RISER

36'-0" DIA. INTAKE HEAD

TI
R0002

X

X

X

X

X

X

TUNNEL
DISCHARGE

10'-0"  DIA.

DISCHARGE NOZZLE
3'-0" DIA. 

A

PI
R0001

B

PI PI
R0005 R0004

B B

SUPPLY
AIR 

BOTTLED

ƒ"  I.D.  HOSE

ƒ"  I.D.  HOSE

ƒ"  I.D.  HOSE

(SEE DRAWING 302-0214-00000 FOR SCREEN WASH SYSTEM)

(SEE DWG.912-0616-00000)

302-0212-00000  SERVICE WATER SYSTEM, P41

302-0215-00000  SERVICE WATER AND ESW CHLORINATION SYSTEM, P48

302-0321-00000  COOLING TOWER CHLORINATION & PLANT DISCHARGE

302-0734-00000  LRW - CHEMICAL WASTE DISTILLATE TANKS AND PUMPS

302-0792-00000  EMERGENCY SERVICE WATER SYSTEM, P45

808-0301-00000  REMOTE SHUTDOWN SYSTEM, C61

4. THIS DRAWING TO BE WORKED IN CONJUNCTION WITH DWG. 302-0792-00000

   (REMAINDER OF SYSTEM) AND 302-0793-00000 (OPERATING DATA).

SEE NOTE 16

PI
R0001

•"  I.D.  HOSE

ƒ"  L2-3

‚" L2-3

F0003
B

•"

•"  x ‚"

(TYP. 3)

FI

R0003B

F0008

B
•"  L2-3

SUPPLY
AIR
INST.  
P52

HOSE

•"  I.D.  

N
O

T
E

17

3

PI PI
R0005 R0004

A A

SUPPLY
AIR 

BOTTLED

•"  I.D.  HOSE

ƒ"  L2-3

‚" L2-3

F0003
A

•"

•"  x ‚"

(TYP. 3)

FI

R0003A

F0008

A
•"  L2-3

SUPPLY
AIR
INST.  
P52

HOSE

•"  I.D.  

N
O

T
E

17

3

SUCTION BAY
DISCHARGE TO

MOTOR COOLING WATER
ESW PUMP

SUCTION BAY

SUCTION BAY
DISCHARGE TO

MOTOR COOLING WATER
ESW PUMP

FOREBAY

NOTE 18

18.

19.

3 ATM AMB - - -

1E22-B5002

1 1

1 3 1 3 2 3

1 1

302-0215-00000302-0215-00000302-0215-00000

302-0215-00000 302-0215-00000 302-0215-00000

302-0792-00000

302-0215-00000 302-0215-00000

302-0215-00000

3
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D
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-
0
0
0
0
0

3
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-
0
2
12

-
0
0
0
0
0

3
0
2
-
0
3
2
1-

0
0
0
0
0

302-0734-00000

302-0212-00000

3. MAXIMUM INTAKE FLOW IS EQUAL TO THE TOTAL DISCHARGE FLOW OF

   SUBSEQUENTLY, THE  DESIGN PRESSURE WAS RERATED TO THE ORIGINAL

 DIVISION 2 PUMPS, PER ECP 04-0247.
 150 PSIG FOR PIPING DOWNSTREAM OF THE DIVISION 1 AND 

9. DESIGN PRESSURE REVISED PER NR-PPPS-1976,AND GAI CALC.P45-21,

WHICH REDUCED PORTIONS OF THE SYSTEM PIPING TO 140 PSIG. 

3"

20.

F502A L
2
-
3

L
1-

3

PORT
TEST
1/4"

2"

L
2
-
3

L
1-

3

PORT
TEST
1/4"

F506

2"

L
2
-
3

L
1-

3

PORT
TEST
1/4"

F502b

10.

F-3

H
-
5

J-8

D
-
2

E
-
3

914-0004-00000

D-13

INSTALLED CORROSION TEST COUPONS.

REFER TO DRAWINGS 304-0791-00108 & 304-0791-00128 FOR DETAILS OF 

SEE NOTE 21

0P450P45 0P45

0P45

0P45

0P45

0P45-D004A

0P45-D004B

5. SEE DWG. 302-0771-00000 FOR DESCRIPTION OF SAMPLE TYPES.

PRESSURIZATION OF THE 2P42 SYSTEM, (REF. 302-0792-00000).
SPECTACLE  FLANGES ARE IN THE OPEN POSITION TO ALLOW

   PERFORMANCE TESTING (89-13).  TYPICAL 4 PLACES.
12.EIGHT (8) STRAP-ON RTD'S UTILIZED FOR THE RHR HEAT EXCHANGERS

   (REF. DWG. 302-0792-00000)
   DECLARED INOPERABLE IF THE VALVES ARE NOT FULL OPEN.
   DURING ACCIDENT CONDITIONS.  THE AFFECTED RHR LOOPS SHALL BE
   BE RELIED UPON TO AUTOMATICALLY REPOSITION TO THE OPEN POSITION
   FOR MAINTENANCE AND ARE NORMALLY OPEN.  THESE VALVES MAY NOT
13.RHR HEAT EXCHANGER VALVES F014A/B AND F068A/B ARE USED ONLY

   (STAINLESS STEEL). (REF. DWG. 302-0792-00000)

   CONFORM TO LINE SPEC.  L1-3.  THEY CONFORM TO L2-3

11.RHR HX ISOLATION VALVES 1P45-F014A & B AND F068A & B DO NOT 

14.

15.

LINE CONFIGURATION DURING DIFFERENT SEASONAL OPERATING MODES.
16. REFER TO THE P45 SYSTEM OPERATING PROCEDURES FOR SEAL INFLATION

SYSTEM TEMPERATURE DATA ON 302-0793-00000 FOR MORE INFORMATION.
HEAT EXCHANGERS THAT ARE COOLED BY ESW.  REFERENCE THE MAXIMUM 
THESE TEMPERATURES OCCUR AT LOCATIONS DOWNSTREAM OF SOME OF THE
OCCUR WHICH EXCEED THE DESIGN TEMPERATURE VALUE OF 150 DEGREES F. 
THERE ARE MAXIMUM PEAK TEMPERATURES THAT COULD THEORETICALLY 

   ARE PREFIXED BY 1P45, UNLESS OTHERWISE INDICATED.

21. ALL FUNCTIONAL LOCATIONS ASSOCIATED WITH THE ESW SLUICE

GATE AIR SUPPLY ARE PREFIXED WITH 0P45.

816-0405-00000  INSTRUMENT AIR TUBING INTERCONNECTION DIAGRAM

EMERGENCY SERVICE WATER BUILDING ABOVE 586'-0''

REFERENCES (CONT.):

SEE NOTE 22

22.  ESW PUMP DISCHARGE VALVE F0140 DOES NOT CONFORM TO LINE SPEC. L1-3.

VALVE F0140 CONFORMS TO LINE SPEC. L2-3 (STAINLESS STEEL).

    

0P45

0P45

0P45

0P450P45

0P45

0P45

0P45

0P45

0P450P45

0P45

D0005B
0P45-

F0014B
0P45-

F0001B
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0P45-

F0004B
0P45-

F0010B
0P45-

F0012B
0P45-

F0011B
0P45-

F0005B
0P45-

F0006B
0P45-

0P45F0009B

F0013B
0P45- F0007B

 0P45-

D0005A
0P45-

F0014A
0P45-

F0001A
0P45-

F0002A
0P45-

F0004A
0P45-

F0013A
0P45- F0007A

 0P45-

F0010A
0P45-

F0012A
0P45-

F0005A
0P45-

F0006A
0P45-

F0011A
0P45-

0P45F0009A

DELETED

INSTALLED. REFERENCE DRAWING 302-1000-000000.

NON-ASME PIPING AND COMPONENTS ARE SEISMICALLY DESIGNED AND

FOR WATER SUPPLY FROM FLEX PUMPS FOR FLEX STRATEGY, NON-SAFETY,

5" STORZ HOSE CONNECTIONS ARE NON-SAFETY, NON-ASME, AND ARE PROVIDED23.

AND INSTALLED. REFERENCE DRAWING 302-1000-000000.

NON-SAFETY, NON-ASME PIPING AND COMPONENTS ARE SEISMICALLY DESIGNED

FOR WATER SUPPLY TO LPCS, HPCS AND RCIC FOR FLEX STRATEGY,

5" STORZ HOSE CONNECTIONS ARE NON-SAFETY, NON-ASME, AND ARE PROVIDED24.
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DISABLED.  HYDRAMOTOR MAY BE DISCONNECTED OR REMOVED.
STRAINER BLOWDOWN VALVE 2P45F0160 IS ELECTRICALLY 

SEE NOTES

14 & 15

ECP 14-0492.
(BS) UNIT 1/2 BOUNDARY SEPARATION.  FOR DETAILS SEE TAF 81653 AND

V

V

F5477

F5476

F5472

F5473

3/8"

3/8"

3/8"

R721

dPI

3/8"

A
R720

dPI
V

V

F5475A

F5474A

3/8"

3/8"

F5471A

3/8"

3/8"
F5470A
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(REV. 20  10/2017)

(DWG. D-302-0612-00000)

FIGURE 9.2-4 (SHEET 2 OF 5)

COOLING SYSTEM

NUCLEAR CLOSED

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

I

I

I

I

OPERATING DATA

GPM PSIG F BY REMARKS REV

30 92 95 JAB

31 92 95 DRL

32 13 48 100 JAB

33 92 95 JAB

34 2444 92 95 JAB

35 2400 91 95 JAB

36 2444 50 110 DRL

37 50 92 95 JAB

38 2400 91 95 JAB

39A 25 92 95 DRL

39B 25 92 95 DRL

40 50 50 100 JAB

41 35 110 JAB

42 35 110 JAB

43 44 91 95 JAB

44A 22 92 95 JAB

44B 22 92 95 JAB

45 44 35 100 JAB

46 50 110 DRL

47 273 93 95 DRL

48 110 92 95 DRL

49 150 92 95 DRL

50 110 47 105 JAB

51 150 47 105 JAB

52 273 47 105 DRL

53 97 95 DRL

54 14 90 95 TFF

55 14 70 115 TFF

DESIGN DATA
NORMAL UPSET

BY REMARKS REVCKD
PSIG F PSIG F T

2 150 150 - - - JAB DPW

REFERENCES:

 

 

 

 

 

 

NOTES:

 

V

F607
NC

3/4"

NC

F606

F608

CRW
3/4"

F611

49

F846
3"

3"

3"

3"

51
3"

FL.EL.574'-10"

V

F595
NC

3/4"

NC

F594

F596

CRW
3/4"

F599

48

F845
3"

3"

3"

4"

50
3"

3"

4"

4"

4"

4"

INSTRUMENT AIR
DRYER "A"
P52-D003A

FL.EL.574'-10"

V

F790A
NC

3/4"

PCV
F010

A

31

1/2"

3/4"
F605A

F600A

F789A

NC

3/4"
CRW

3/4"

3
2

INSTRUMENT AIR
DRYER "B"
P52-D003B

FL.EL.574'-10"

V

F790B
NC

3/4"

PCV
F010

B

31

1/2"

3/4"
F605B

F600B

F789B

NC

3/4"
CRW

3/4"

1 1/2"

1 
1/

2
"

3/4"

3/4"

1 1/2"

4"

P46

P46

P46-B001B

V

F691B

3/4" F591B

F590B

P1050

1/2"

A

L

1H13-
P800

1/
2
"

4
7

18"

2"

18"

F587B

NC

CRW

3/4"

F589B TI
R065

B

FS
N061

B

FE
N060

B

TURBINE BLDG.
CHILLER

"B" TRIP

10"

12"

12"

12"

F588B

F586B 1/2"

F560B

NC

F559B

NC

PUMP-OUT
UNIT

1"

10"

P46

P46

P46-B001A

V

F691A

3/4" F591A

F590A

P1050

1/2"

A

L

1H13-
P800

1/
2
"

F587A

NC

CRW

3/4"

F589A TI
R065

A

FS
N061

A

FE
N060

A

10"

12"

12"

F588A

F586A 1/2"

F560A

NC

F559A

NC

PUMP-OUT
UNIT

10"

12"

10"

4"

12"

2"

1"

CRW

5
3

3
4

30

12"
33

38

3
5

TURBINE BUILDING
CHILLERS A & B
100% CAPACITY

43

C
O

N
T

R
O

L
 

C
O

M
P

L
E

X
 

B
L

D
G
.

IN
T

E
R

M
E

D
IA

T
E
 

B
L

D
G
.

AUXILIARY BLDG.

INTERMEDIATE BLDG.

V

F829
NC

3/4"

2"

37

D004

F836 F835

F839F838

3/4" 3/4"

S

D005

2"
F837

2"

PI
R700

PI
R701

TE
N001

A
G33

3/4"

3/4"FL.EL. 599'-0"

G33-C001A

44A

1 1/2"

CRW

F668A
NC

3/4"

F667A
1 1/2"

V

3/4"

F669A
NC

F672A

3/4"

F820

H-11
1/2"

L
1-

4
G
18

-
4

D

P1056

FT
N191

A

FE
N190

A

F670A F671A

FI

R194

FB

N193

A
L

1H13-P680

1H13-P680

1H13-P865

A

A

TE
N001

B
G33

3/4"

3/4"FL.EL. 599'-0"

G33-C001B

44B

1 1/2"

CRW

F668B
NC

3/4"

F667B
1 1/2"

V

3/4"

F669B
NC

F672B

3/4"

F822

P1055

FT

N191

B

FE

N190

B

F670B F671B

FI

R194

FB

N193

A
L

1H13-P680

1H13-P680

1H13-P864

B

B

1 1/2" REACTOR WATER

1 1/2"

2"

1 1/2"

1 1/2"

2"
3/4"

F804

1"

45

55

D
-
7

12"

3
6

52
4"

12"

AP-099 3/4"L2-4

F629

LOCAL SAMPLE
(TYPE A)

SEE NOTE 6

AUXILIARY BLDG.

INTERMEDIATE BLDG.

18"

12"

2"

AP-100
F628

NC

3/4"L2-4

LOCAL SAMPLE
(TYPE A)

SEE NOTE 6

J-12
3/4"

F847

3/4"

F805

54
1"3/4"

G
18

-
4

L
1-

4

2"

46
12"

41
18" 18"

39B

F601B

39A

F601A

2"

2"

F604B

F604A

F592B
NC

F593B
NC

FE
N465

B

PP
R460

B

PP
R470

B

F592A
NC

F593A
NC

FE
N465

A

PP
R460

A

PP
R470

A

40

D003

2"

2"

18"

18"
42

1/2"

1/2"

302-0611-00000   NUCLEAR CLOSED COOLING SYSTEM P43

302-0613-00000   NUCLEAR CLOSED COOLING SYSTEM P43

352-0612-00000   NUCLEAR CLOSED COOLING SYSTEM P43

913-0003-00000   TURBINE BUILDING CHILLED WATER P45

302-0672-00000   REACTOR WATER CLEANUP SYSTEM G33

302-0431-00000   POST ACCIDENT SAMPLING SYSTEM P87

SEE NOTE 2

2.

302-0335-00000

302-0431-00000

CRW

F602B
NC

V

TI
R120

B

1•"

ƒ"

ƒ"

ƒ"

ƒ"

ƒ" 1•"

1"

(J-10)
302-0871-00000

LUBE OIL HX
1C11B5003B

ƒ"

1C11C0001B

FL.EL. 574'-10"

302-0871-00000

302-0871-00000

DRIVE WATER PUMP
TO 1C11C0001B

(H-10)

LUBE OIL SUMP
FROM 1C11A5006B

(K-10)

F
6
0
3

B

N
C

302-0871-00000
GEAR OIL HX

1C11B5008B

302-0871-00000

302-0871-00000

DRIVEN GEAR OIL PUMP
FROM 1C11A5001B SHAFT

FOR 1C11C0001B
TO GEAR REDUCER

(REF. 302-0871-00000, COORD. K-10)
CONTROL ROD DRIVE HYDRAULIC PUMP "B"

1•"

302-0611-00000

H-14

1•"

1•"

1•"CRW

NC

V

TI
R120

1•"

ƒ"

ƒ"

ƒ"

ƒ"

ƒ" 1•"

1"

(J-10)
302-0871-00000

LUBE OIL HX
1C11B5003A

ƒ"

FL.EL. 574'-10"

302-0871-00000

302-0871-00000

DRIVE WATER PUMP
TO 1C11C0001A

(J-9)

LUBE OIL SUMP
FROM 1C11A5006A

(J-9)

N
C

F602A
A

F
6
0
3

A

302-0871-00000
GEAR OIL HX

1C11B5008A

302-0871-00000

302-0871-00000

DRIVEN GEAR OIL PUMP
FROM 1C11A5001A SHAFT

FOR 1C11C0001A
TO GEAR REDUCER

1C11C0001A

(REF. 302-0871-00000, COORD. H-10)
CONTROL ROD DRIVE HYDRAULIC PUMP "A"

3
0
2
-
0
4
3
1-

0
0
0
0
0

302-0335-00000

302-0613-00000

J-3

352-0612-00000

A-9

913-0003-00000

913-0003-00000

302-0613-00000

J-14

3
0
2
-
0
6
11
-
0
0
0
0
0

#

#

4871

6.5

2427

4871

4921

2427

5194

INTERMITTENT FLOW

INTERMITTENT FLOW

K-4

K-4

G-8

H
-
2

SEE NOTE 3

8''

SEE NOTE 3

8''

                          (INSTRUMENT AIR DRYER)
31DE38 (31 -0009-00000)    REFRIGERATION SCHEMATIC 

DESIGN DOCUMENTS NEED TO BE REVIEWED.

FOR A SPECIFIC OPERATING CONFIGURATION, THE APPROPRIATE

OPERATION AND/OR LINEUP.  TO DETERMINE THE REQUIRED VALUES

COMMON OPERATING CONDITION,  AND/OR SYSTEM MODE OF

AND FLOWS) PROVIDED ON THIS DRAWING,  REPRESENTS THE MOST

IN GENERAL, THE OPERATING DATA (PRESSURES, TEMPERATURES,

DESIGN BASIS INFORMATION AND SHALL BE USED WITH CAUTION.

SYSTEM DIAGRAM SHALL BE USED IN CONJUNCTION WITH THE

PROCESS DATA SHOWN IN THE OPERATING DATA TABLE ON THIS

3.

304-0613-00102 FOR DETAILS.

BLIND FLANGE.  REFERENCE DRAWINGS 304-0611-00102 AND

THREADED INTO THE BRANCH CONNECTION AND COVERED BY A 

A THREADED PLUG EXISTS AT THESE LOCATIONS.  THE PLUG IS

F-4

J-4

2"

2"

 
 
 
 

              

2 3

2 3

A
N0202

TE

A
N0201

TE
A

N0200
TE

COOLER
AFTER

COOLER
INTER

COOLING
JACKET

HP STAGE

COOLING
JACKET

LP STAGE
OIL COOLER

D0006A

D0007A

302-0241-00000
1P51R0300

TO
INPUT SERVICE AIR COMPRESSOR 1P51-C001

(D-13)

      

            

      

      

L1-4

L1-4

 
 
 
 

B
N0202

TE

B
N0201

TE
B

N0200
TE

COOLER
AFTER

COOLER
INTER

COOLING
JACKET

HP STAGE

COOLING
JACKET

LP STAGE
OIL COOLER

D0006B

D0007B

1P52R0300
TO

INPUT

              

(J-13)

FL.EL.574'-10"

302-0241-00000

      

      

L1-4

      

      

L1-4

2 3

2"

2"

INSTRUMENT AIR COMPRESSOR 1P52-C001

2 3

MIN. REQ. FLOW IS 59 GPM

MIN. REQ. FLOW IS 59 GPM

MIN. REQ. FLOW IS 59 GPM

MIN. REQ. FLOW IS 59 GPM

3 145 104 - - -

(OUTLET)
122 DEG. F MAX
DEG. F MAX (INLET),
COMPRESSORS 104
FOR ATLAS COPCO
TEMPERATURE LIMIT

1.    FOR GENERAL NOTES, REFER TO DRAWING 302-0611-00000.

1"

F151B
C-4

302-0672-00000

1"

NOTE 4

CLEANUP PUMPS

NOTE 4

1"
F151A

C-5

302-0672-00000

1"

   CLASS 3 COMPONENTS (REFERENCE ECP 15-0280).  

   UNIT HEAT EXCHANGERS AND ARE ASME SECTION III

   F0151B PROVIDES OVERPRESSURE PROTECTION FOR THE CMR

   INSTALLATION OF CMR UNITS.  RELIEF VALVE F0151A AND

4.   COOLING WATER LINES TO RWCU PUMPS MODIFIED FOR
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OPERATING DATA

#

MAKEUP WATER SYSTEM PRETREATMENT P20

MAKEUP WATER DEMINERALIZER SYSTEM P21

SERVICE WATER SYSTEM P41

REFERENCES:

 
ALL VALVE AND INSTRUMENT NUMBERS TO BY PREFIXED

BY P20.
 
ANNUNCIATED ALARMS ON PANEL H51-P016 WILL BE
RETRANSMITTED AS A SINGLE ALARM TO MAIN CONTROL

WATER PRETREATMENT TROUBLE H51-P016".
 
VALVE IS NOT IN ACCORDANCE WITH LINE SPEC. L2-4.

VALVE HAS THREADED ENDS PER DCN 4170.

1.

2.

3.

4.

NOTES:

I
S

P-

FI
R013

SEE NOTE 5

SEE NOTE 5

5.

ROOM PANEL 1H13-P680  AS: "MAKEUP

ABANDONED 
IN PLACE

ABANDONED 
IN PLACE

ABANDONED 
IN PLACE

6.

302-0162-00000

302-0171-00000

302-0212-00000

SLUDGE HOLDING
SUMP

(302-0371-00000)
F-8

2"  L1-4

1†"

F517B F516B

KS
N034

B

KS
N035

B

KS
N036

B

F521B
N.C.

F520B

F519B F518B

H51-P286B
P20-C005B
DUST COLLECTOR

LIME

P20-A001B

P20-C004B

F503B

F593B
F501B

F502B

†"

†"

F511B

F
5
10

B N.C.

1†" L2-4

B

1†"

SPARE

P20-C007B

FERROUS
SULFATE

F509B

F595B

P20-A005B

F507B

F508B

F515B

F
5
14

B

1†"

1†"  L2-4

P20-C006B

P20-A003B

F506B

F594B
F504B

F505B

F513B

F
5
12

B

1†"
N.C.

 

 B

KS
N035

A

KS
N036

A

F521A
N.C.

F520A

F519A F518A

F504A

F505A

N.C.

F506A

F594A

P20-C006A

P20-A003A

FERROUS
SULFATE

F513A

F
5
12

A

N.C.

1†" L2-4

SPARE

1†"

F515A
N.C.

F
5
14

A

N
.C
.

F509A

F595A

P20-A005A

F507A

F508A

DELETED

DELETED

DELETED

7.

8.

PIPING AND EQUIPMENT IS EXCLUDED FROM DESIGN 

CONTROL. FOR DETAILS SEE DEER 06-0003. PIPING

SHOWN CONNECTS TO WATER TREATMENT PIPING.

SEE NOTE 7

SEE NOTE 8

P20-C007A

B-7

LINE TO BE CUT AND CAPPED PER ECP 02-0174. 

UNTIL IMPLEMENTATION OF THIS ECP, THIS LINE IS 

CONNECTED TO DEERED WATER TREATMENT PIPING.

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

(Rev. 17 10/11)

Makeup Water System

Pretreatment

Figure 9.2-9 (Sheet 1 of 2)

(DWG. D-302-0161-00000)
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(REV. 20  10/2017)

(DWG. D-302-0212-00000)

FIGURE 9.2-14

UNIT 1

SERVICE WATER SYSTEM

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081
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TREATMENT BLDG. FLR.

REFERENCES:

            MAKEUP WATER PRETREATMENT SYSTEM P20
 
            MAKEUP WATER PRETREATMENT SYSTEM P20

 

            CIRCULATING WATER SYSTEM N71
 
            CIRCULATING WATER CONDENSER WATER BOX VENTS & DRAINS
 

            SERVICE WATER SCREEN WASH SYSTEM P40
 
            SERVICE WATER AND EMERGENCY SERVICE WATER

            CHLORINATION SYSTEM P48

 

            TURBINE BUILDING CLOSED COOLING SYSTEM P44

 

            COOLING TOWER CHLORINATION AND PLANT DISCHARGE
            DECHLORINATION SYSTEM P84

 

            NUCLEAR CLOSED COOLING SYSTEM P43
 

            EMERGENCY SERVICE WATER SYSTEM P45
 

 

 

            SERVICE WATER PUMP TEMPERATURE INSTRUMENTATION

            LOOP DIAGRAM

NOTES:

1. ALL PIPING SHALL BE AS PER LINE SPECIFICATION L1-4
   UNLESS OTHERWISE NOTED.

 

2. LEVEL TRANSMITTERS ARE LOCATED IN THEIR RESPECTIVE
   COOLING TOWER BASINS.

 

 

4. TRANSITION FROM FIBER GLASS PIPING TO STEEL PIPING WILL
   AT THE BUILDING PENETRATIONS,UNLESS OTHERWISE NOTED. 

6. SUPPLY & RETURN FOR FUTURE VOLUME REDUCTION FACILITY.
 
7. VALVE 1P41-F003 FAILS AS IS (FAI) ON LOSS OF INSTRUMENT
   AIR SUPPLY AND FAILS CLOSED (FC) ON LOOP.
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11.LINE SPEC.  BREAK (L1-4,  L2-4) CARBON STEEL/STAINLESS 
   STEEL FLANGES MUST UTILIZE A FLANGE INSULATING KIT.

12.VALVE 1P41-F042 DOES NOT CONFORM TO LINE SPEC L2-4 IN
   THAT IT IS A SOCKET WELDED VALVE.  HOWEVER,  MATERIAL
   AND CLASS RATING CONFORM TO L2-4 REQUIREMENTS.

13.THIS CONNECTION TO BE USED FOR ALTERNATE KEEPFILL.

14.THESE CONNECTIONS ARE CLEANOUTS AND SHALL BE
   PROVIDED WITH BLIND FLANGES.
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(REV. 20  10/2017)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

 

 (DWG. D-302-0246-00000)

FIGURE 9.2-16
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DESIGN DOCUMENTS NEED TO BE REVIEWED.
FOR A SPECIFIC OPERATING CONFIGURATION, THE APPROPRIATE
OPERATION AND/OR LINEUP. TO DETERMINE THE REQUIRED VALUES
COMMON OPERATING CONDITION, AND/OR SYSTEM MODE OF
AND FLOWS) PROVIDED ON THIS DRAWING, REPRESENTS THE MOST
IN GENERAL, THE OPERATING DATA (PRESSURES, TEMPERATURES,
DESIGN BASIS INFORMATION AND SHALL BE USED WITH CAUTION
THIS SYSTEM DIAGRAM SHALL BE USED IN CONJUNCTION WITH THE
PROCESS DATA SHOWN IN THE OPERATING DATA TABLE ON
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PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

DELETED

HOTWELL PUMP DRAIN &
CONDENSATE VENT DISCHARGE
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Heater Bay

Building Drains

Figure 9.3-9
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(REV. 20  10/2017)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

CIRC. WATER PUMP HOUSE

816-0402-00000

SEE DWG.

621'-6"

J409
1"

816-0405-00000

SEE DWG.

586'-8"

J411

1"

SERV. WATER PUMP HOUSE

816-0401-00000

SEE DWG.

581'-4"

J401

1"

EMERG. SERV. WATER PUMP HOUSE

LAB

METROLOGY

LAB

INST.

0
F
7
7
9

0
F
7
9
9

ROOM

CALIB.

0F780

J413

0
F
7
0
2

2
" 

L
2
1-

4

1" L21-4

0F703

DECON. UNIT

DECOMATT

0F701

0F700

620'-6"
J412

2"

0F595

2"

2" 2" 2"

2"

2"

2"

2"

2"

2"

679'-6"
J930

679'-6"
J901

679'-6"
J902

679'-6"
J944

679'-6"
J903

679'-6"
J904

679'-6"
J943

3"

0F5973" 2"0F598

2"

574'-10"
J905

2"

2"

2"

2"

574'-10"
J938

0F596

2"

•"

G-1

0
F
5
0
6

N211
2ZS F210

2FCY 3"

2
F
7
8
3

L
C

O

F212
2SCV

SS

F210
FCY

S SS

F212
SCV

H-3
3"

C

O
L

P870
1H13

1H13P870

F783

FN211
ZS

3"

F507

2F507
647'-6"

2" J224

2
" 

M
9
-
4

JUMPER

2" J224

(2P52X0002)

2" PLUG

2"

2P52F614

LX

2P52F613

(2P52X0000)

2" CAP

(2P52X0001)

3" CAP

3" M9-4

(2P53X0001)

ƒ" CAP

2"

LX
0F599

1"
ƒ"

2"

LX

2P52F551
LX

2P53F537

3"

0F721

0F600

2" 2" 3"

654'-6"

J805

620'-6"

J802

2"

574'-10"

J806

2"

2"

F1300

2" L21-4

F
13

0
2

F1301

2"

1"

5
7
4
'-

10
"

J
8
13

F1304

D

599'-0"
J804

1"

5
7
4
'-

10
"

J
8
12

LX
0F607

0F601

2"
2" 2"

599'-0"

J811

599'-0"

J808

1"

0F722

2"

0F602

2"

682'-6"
J800

2"

682'-6"
J807

2"

2"

682'-6"
J801

F-6 •"

TO TEST POINT

2"

620'-6"
J809

F1427
F802

NOTE 5
SEE F170

SCV

ƒ"

2

F801

TC

F046
•" C-9

TO PEN. PRESSURIZATION

SET @ 95 PSIG

H-7

ƒ"ƒ"

ƒ"

T.C.

D0025

SIGNAL
ISOL.

SS
38

1H13P881

F632

N171
ZS

P601

L

C

O
P881

G

G

(B-9)

302-0762-00000

682'-6" SEE DWG. 

PEN #312, EL.

F551 ƒ"

2"

1"
0

F
6
0
4

574'-10"
J702

F613

620'-6"
J701

620'-6"
J703

2"

1"

F
6
16

G
-
2

2"

599'-0"
J707

2"568'-4"
J706

568'-4"
J705

2"

2"

2"

F615

F614

2" 2"
3"

620'-6"
J704

620'-6"
J700

E-10

H-9

2"

ƒ"

646'-6"

J931

2"

ƒ"

2"

646'-6"

J937
646'-6"

J906

E-8

J-3 574'-10"

J9142"

2"

574'-10"

J915

2"

574'-10"

J913

2"

2"

602'-0"

J9122" 602'-0"

J939

2"616'-0"

J940

2"

2"

616'-0"

J941

2"

0F777

1•"

0F603

2"591'-10"

J927
2" 0F608

2"

574'-10"

J918

574'-10"

J919

574'-10"

J920

2"

2"

2"

2"

F
-
7

B
-
7

1•"

2"

0
F
6
4
9

0
F
6
5
0

2"

1•"

0F807

ƒ"

T.C.

0
F
7
6
9

623'-6"

J929
623'-6"

J900

2"
2"

623'-6"

J936

2"

623'-6"

J934

623'-6"

J932

623'-6"
J933

2"

2"

2"

623'-6"

J935

2"

602'-0"

J922

602'-0"

J921

2" 2"

2" 0F609

0F611

2" 2"

2"

591'-10"

J917

591'-10"

J916

2" 0F610

2" 2"

574'-10"

J911

574'-10"

J910

2"

0F612

2" 2"

574'-10"

J909

574'-10"

J907

574'-10"

J908

2"

2"

2" 2"

602'-0"

J923

602'-0"

J924

2"

602'-0"

J925

2"

602'-0"

J926

2"

602'-0"

J928

2"

F617
3" 3" F720

3"

3"

3"

3"

3"

3"
3"

3"

3"

568'-6"

J227

568'-6"

J214

568'-6"

J205

568'-6"

J209

568'-6"

J211

568'-6"

J212

2"

2"

2" 2"

2"

568'-6"

J219

568'-6"

J228

2"

2"

2"2"

2"

2"
2"

2"

548'-6"
J230

2"

2"

548'-6"

J215

2"

2"

F588

F589 F590

2"

2"

ƒ"

F781

STEAM TUNNEL

F648

E

E

2"

2"2"

2B

•"

1"

2D

•"

1"

2A

•"

1"

2C

•"

1"

302-0605-00000 (B-5) (TYP. 4 PLACES)

FOR CONTINUATION SEE

2"

IN STEAM TUNNEL

ACCUMULATORS

AIR SUPPLY TO 

1"

F587

593'-6"

J202

2"

593'-6"

J203

2"

593'-6"

J204

2"

593'-6"

J220

2"

593'-6"

J221

2"

593'-6"

J225

2"

593'-6"

J226

2"

593'-6"

J222

2"

647'-6"

J224

2"

2"

635'-0"

J200

2"

635'-0"

J229

2"

635'-0"

J231

603'-3"

J201

2"

2"

602'-6"

J223

F628 •" C-3

2"

2"

584'-0"

J232

F618

2"

647'-6"

J005

624'-6"

J011

2"

F627

2"

2"

2"

605'-6"

J004
F620

605'-6"

J014

2"2"

577'-6"

J012

2"

577'-6"

J017

2"

2"

F593

F765 2"

2"

577'-6"

J003

2"

2"

647'-6"
J006

•"

2" 2"

2"

577'-6"

J018

577'-6"

J002

F766

2"

2"

2"

2"

647'-6"

J013

647'-6"

J007

647'-6"

J015

2"

2"

2"

2"

647'-6"

J008

647'-6"

J009

647'-6"

J016

2"

2"

620'-6"

J403

2"

2"

F800

1"

F820

2"

620'-6"

J407

2"

620'-6"

J408

620'-6"

J410

2"

2"2"

620'-6"

J402

F592 2"

F6222"

2" 2" 2"

680'-6"

J001

593'-6"

J010 F623

BASIN

COOLING TOWER

A

F591

F621 2" 2"

620'-6"

J117

2"

2"

2"

2"

620'-6"

J116

620'-6"

J115
620'-6"

J118

2" 2"
2"

580'-6"

J100

620'-6"

J110

600'-6"

J101

2"

2"

600'-6"

J119

2"

600'-6"

J104 600'-6"

J113

2"

F624
2"

2"
2"

F594

‚" ‚"•"

MONITOR

CORROSION

FEED WATER

620'-6"

J108

620'-6"

J105

620'-6"

J111

2"

2" 2"
647'-6"

J114

2" 2"

647'-6"

J107

647'-6"

J106

2" 2"

647'-6"

J109

2"

600'-6"

J112

2"

0F626

1"

1"

0F625

600'-6"

J103

600'-6"

J102

2" 2"

2"

F
14

0
1

L21-4

M9-4

2"

2"

F1403

F

•"
F1404

D0029
2"

2"

F1405

1"

F305
1N27-

F1406

F

•"
F1407

D0028

2"
F1408

2"

3"

1•"

1•"

1•"

1•"
F1411

F1412

F1410

1•"

1•"

•"

1N27F170

F160A

1N27-

FUTURE

FUTURE
1N27F160B

2"

F619

2"

COATED COPPER LINE INSTALLED (REF. M9-4 NOTE VIII).

REPLACEMENT P52-1' AQUA SHIELD POLYETHYLENE

ORIGINAL LINE "ABANDONED IN PLACE".9.

FOR DETAILS, SEE TECHNICAL ASSIGNMENT FILE 81777.

ALL PIPING ON THIS SIDE OF ISOLATION IS ABANDONED.8.

FOR DETAILS, SEE TECHNICAL ASSIGNMENT FILE 81653.

ALL PIPING ON THIS SIDE OF ISOLATION IS ABANDONED.7.

FOR DETAILS, SEE TECHNICAL ASSIGNMENT FILE 81653.

THERE IS NO PIPING INSTALLED ON THIS SIDE OF ISOLATION.6.

VALVE 1P52F1427 DOES NOT CONFORM TO LINE SPEC M9-4.5.

FOR OPERATING DATA AND DESIGN DATA, SEE DWG. 302-0241-00000.4.

M9-4 EXCEPT WHERE NOTED OTHERWISE.

ENTIRE SYSTEM IN ACCORDANCE WITH LINE SPECIFICATION3.

VARIOUS S-809 SERIES DRAWINGS.

AIR DISTRIBUTION MANIFOLD ASSIGNMENTS ARE SHOWN ON2.

LETTER "J" FOLLOWED BY THREE DIGITS.

INSTRUMENT AIR DISTRIBUTION MANIFOLDS ARE INDICATED BY1.

NOTES:

F1415

F1414

F1402

F1409

F1413

LX
F645

0P52F809 0P52F808

2H13P870

2H13P870

A-2F631 •"

B-21"F630

F629

A-6

E
-
10

3
0
2
-
0
4
8
0
-
0
0
0
0
0

T
O
 

L
A

B

304-0488-00000

304-0488-00000

N
O

T
E
 
9

M
9
-
4

M
9
-
4

A B C

M
9
-
4

S
2
0
-
4

S
2
0
-
4

M
9
-
4

1"

M9-4 L21-4 M9-4

2"

3"

CONTROL COMPLEX

DIESEL GENERATOR BLDG

352-0241-00000

S

302-0241-00000

F

COMPLEX
POWER 

TURBINE
UNIT 2

BLDG.

AUX.

UNIT 2

S
E

E
 

N
O

T
E
 
7

A
B

A
N

D
O

N
E

D

S
E

E
 

N
O

T
E
 
7

A
B

A
N

D
O

N
E

D

S
E

E
 

N
O

T
E
 
6

2"

S
E

E
 

N
O

T
E
 
8

A
B

A
N

D
O

N
E

D

BUILDING
INTERMEDIATE

2"

3"

2"

302-0761-00000

1"

302-0761-00000

M9-4 L2-2

302-0762-00000

S
L

C

O

EC003

E

EC004

E

P52 BY WOOLLEY

TO ACCUM.

684'-0"
J608

2"

3
0
2
-
0
7
6
1-

0
0
0
0
0

2"

2"
BLDG.

RADWASTE

302-0730-00000

302-0730-00000

302-0730-00000

302-0730-00000

3
0
2
-
0
7
4
2
-
0
0
0
0
0

3
0
2
-
0
7
4
2
-
0
0
0
0
0

2"

TURBINE POWER COMPLEX

302-0271-00000

F-2

L2-3

P57 P52

M9-4

BLDG.

OFF GAS

302-0752-00000

M9-4 L1-4

TURBINE GENERATOR BLDG

WATER TREATING BLDG.

1"

1"

1"
814-0438-00000

M
9
-
4

M
9
-
4

N
O

T
E
 
9

HEATER BAY

2"

3
0
2
-
0
0
8
2
-
0
0
0
0
0

G
-
13

2"

1"

C

B

M9-4 S20-4

L21-4 L2-4 L21-4

L21-4 L2-4 L21-4

1"

2"

L21-4 L2-4

L21-4L2-4

2"

AUXILIARY BOILER ROOM

AUXILIARY BLDG.

302-0754-00000

302-0754-00000

302-0186-00000
SAMPLE PANEL

TURBINE PLANT

SERVICE BLDG.

SAFETY RELATED INSTRUMENT AIR SYSTEM P57302-0271-00000

AUXILIARY STEAM HEATER BAY304-0052-00000

INSTRUMENT AIR TUBING INTERCONNECTION DIAGRAM - MISCELLANEOUS BUILDINGS816-0409-00000

INSTRUMENT AIR TUBING INTERCONNECTION DIAGRAM - EMERGENCY SERVICE WATER816-0405-00000

INSTRUMENT AIR TUBING INTERCONNECTION DIAGRAM - CIRC. WATER PUMP HOUSE816-0402-00000

INSTRUMENT AIR TUBING INTERCONNECTION DIAGRAM - SERVICE WATER PUMP HOUSE816-0401-00000

COOLING TOWER BASIN - LEVEL INSTRUMENTATION814-0438-00000

FUEL OIL STORAGE TANK - LEVEL INSTRUMENTATION814-0420-00000

PENETRATION PRESSURIZATION SYSTEM P53 - REACTOR BUILDING302-0762-00000

PENETRATION PRESSURIZATION SYSTEM P53 - REACTOR BUILDING302-0761-00000

INSTRUMENT AIR SYSTEM P52 - DIESEL GENERATOR AND SERVICE BUILDING304-0488-00000

INSTRUMENT AIR DISTRIBUTION SYSTEM P52 - CONTROL COMPLEX304-0480-00000

INSTRUMENT AIR SYSTEM P52 - INTERMEDIATE BUILDING304-0476-00000

SERVICE AND INSTRUMENT AIR SUPPLY SYSTEM P51,P52352-0241-00000

CONTROL ROD DRIVE HYDRAULIC SYSTEM C11302-0871-00000

OFF-GAS SYSTEM N64302-0754-00000

OFF-GAS SYSTEM N64302-0752-00000

LRW - WASTE EVAPORATOR CONDENSERS SYSTEM GG50302-0742-00000

LRW - WASTE COLLECTOR FILTER AND FLOOR DRAINS SYSTEM G50302-0730-00000

REACTOR WATER CLEAN-UP FILTER DEMINERALIZER SYSTEM G36302-0675-00000

NUCLEAR BOILER SYSTEM B21302-0605-00000

SERVICE AND INSTRUMENT AIR SUPPLY SYSTEM P51,P52302-0241-00000

TURBINE PLANT SAMPLING SYSTEM P33302-0186-00000

FEEDWATER SYSTEM N27302-0082-00000

REFERENCES:

(DWG. D-302-0243-00000)

FIGURE 9.3-31 (SHEET 1 OF 2)
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(REV. 20  10/2017)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

(DWG. D-913-0002-00000)

FIGURE 9.4-20 (SHEET 2 OF 2)

CHILLED WATER
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SYSTEM DIAGRAM (P47)
CONTROL COMPLEX CHILLED WATER913-0001-00000
M27
COMPUTER ROOMS HVAC SYSTEM912-0607-00000
EQUIPMENT AREAS M21
CONTROLLED ACCESS AND MISC912-0608-00000

REFERENCES:

IN CONTROL ROOM, UNIT 1 (0H13P904)
ARE ALL LOCATED ON THE HVAC PANEL
CONTROL SWITCHES AND ALARMS1.

NOTE:
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ALL ALARMS ARE ANNUNCIATED AS "HOT WATER HEATING 
SYSTEM TROUBLE - 1H51-P333" ON PANEL 1H13-P680.
 
PRESSURE SWITCH ALARM IS INTERLOCKED WITH PUMP
MOTOR STARTER AND PROVIDED WITH A TIME DELAY
RELAY.
 
ALL DRAINS FROM THIS DRAWING WILL GO TO THE
DRW SYSTEM.
 
FOR PIPE MATERIAL, SEE GAI LINE SPECIFICATION L1-4.
 
FOR PIPE FABRICATION AND INSTALLATION, SEE GAI 
SPECIFICATION SP-45.
 
TEMPORARY STRAINER 1P55-D009A USED FOR 
START-UP ONLY, IS REMOVED FOR PLANT OPERATION.

NOTES:

1.

2.

3.

4.

5.

6.

EXTRACTION STEAM

AUXILIARY STEAM

LOW PRESSURE HEATER DRAINS AND VENTS

SERVICE AND INSTRUMENT AIR SUPPLY

TWO BED DEMINERALIZER AND DISTRIBUTION SYSTEM

HEATER BAY VENTILATION SYSTEM

HOT WATER HEATING SYSTEM

REFERENCES:

#

OPERATING DATA

PSIG GPM F BY REMARKS REV

DESIGN DATA

NORMAL UPSET
BY CHKD REV

PSIG F PSIG F TIME
REMARKS##P

1 145 2730.6 160 DR

DR

DR

2

3

135 190

16085

1 180 390 DR

DR

DR

FM

2 150 85

110

330150

1503

4

SET TO
110 PSIG

1
4

4
1

FL. EL.620’-6"

2"

F806

F552A

NC NC

2†" 2†"
F552B 2†"

NC

F552C

F551CF551BF551A

2†"
F552D

NC

F551D

NC

F551E

2†"

F552E

2730.6

2730.6

L1-4

6"  SCHEDULE 80

PPV
F0010

L1-4
FL. EL. 620’-6"

F0797 (SUPPLIED W/SKID)

F0804

1P55-
D0031

L1-4
F0803

†"  DRAIN

IN LINE FILTER
(SUPPLIED W/SKID)

F0801F0805

F0802
N.O.

6"

†"

302-0051-00000

J-11

G
18

-
4

302-0041-00000

302-0052-00000

302-0113-00000

302-0242-00000

302-0711-00000

912-0621-00000

913-0015-00000

SEE NOTE 7

7. FOR THE DESIGN TEMPERATURE AND PRESSURE RATINGS FOR

  BUILDING HOT WATER HEAT EXCHANGERS 1P55B0001A AND 1P55B0001B

  SEE THE DESIGN DATA SHEETS , VENDOR MANUAL 0289

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

(Rev. 17 10/11)

Hot Water Heating System,

Heater Bay and Auxiliary

Boiler Building, Unit 1

Figure 9.4-23 (Sheet 1 of 3)

(DWG. D-913-0014-00000)
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(REV. 20  10/2017)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

M

REFERENCES:

NOTES:

DESIGN DATA

E
H
C

C
C

C
C

F
I
L
T
E
R

M48-B5002

CONDENSING
UNIT

M48-B5001

ROOFTOP SINGLE
PACKAGE UNIT

RF

CONTROL

PROGRAMMABLE
CONTROLLER

AREAPANELROOM
CONTROL

MCC ROOM

L

L

L

B

B

A

P

A

P

P

M

C

A

XE
N020

C

DMPR. POS. CONT.

D-912-612   RADWASTE BUILDING VENTILATION SYSTEM, M31

1. INDICATING TEMPERATURE CONTROLLER AND REMOTE CONTROL PANEL
   ARE INCLUDED WITH THE ROOFTOP SINGLE PACKAGE UNIT.

# CFM GPM F BY REMARKS REV

1

2

3

3500

2800

1000

ROOF EL.646'-6"

FLOOR EL.623'-6"

0M48F0591

FDRW410

TO RADWASTE BUILDING
VENT SYSTEM

DWG. D-912-612

700 CFM

0M48F0592

FDRW411

200 CFM

0M48F0593

FDRW417

500 CFM

I
TC

R010

REMOTE
CONTROL

PANEL
H51-P080

H51-P080

SS

PANEL
H51-P5231

1700
CFM

250
CFM

500
CFM

500
CFM

500
CFM

150
CFM

700
CFM

700
CFM

400
CFM

400
CFM

1
2

F551

F
5
5
2

F
5
9
0

M48-B001

O.A.
700
CFM

3 HP
1725 RPM
460 VOLT

I

500
CFM

F
5
9
5

F594

500
CFM

TC
R700

1/3 HP
850 RPM

208 VOLT

1000
CFM

33

LH51P5231

H51P5231

H

L

LS
N701

PS
N700

H51P5231

H

L

HVAC SYSTEM

RADWASTE CONTROL ROOM

(DWG. D-912-0634-00000)

FIGURE 9.4-28



==
;-

-_
_4

..r
_

D
-8

 
+ 

E
\

- N
 

/
n

\

' 
(E

s)
v

o
9

P
.

98
!-

m
I'

m
3

o
r

s3
g

t=
f ol T I t<

s
-5 5

i
D

$=
gE

 
sE

IE
 s=

r;
P

P
I 

-E
 

F
zA

l

l-

t-

@ l_
I I o = (, ! J' sl 5

r-
<

I I I I I
e

?P
-

98
r-

m
tm 3.
'r E
si

ttl FI m z () r { T

o-
G

l
- = ! .4 e 5

o
r=

z.
a

1
el

e
3E

T
:8

9
G

!C
t< E
=g

$H
E

6
if $f
fii

=
9

t

S
!'

E

E
$

l< I I I I I
d

9F
''

o
o

r
{O

'
m

!m
3

o
F E
E

?
ol

6 d
-9

D
to

i
E

C
f;f

,
oP

*g E
H

E
i

fiE
gr

sf
ie

E
la IF
E

*i
E

q3
=

s-
E

r
'-

 !
D

B
Fl

,rr
B

gT ig
g

gE
'

'H
 { iil

tri
i!

ili
lil

i
ili

 iiE iii
ii g

n rr
l s .o N N S g

m r rI tl
(D

<
E

c
)t

i5
t-

o
=

m to
m D 3

*l
- 

-

I
iF t- 5

o
o ry
.

6
i $f
fi

o G
to

6l
t

o
o

o (''H

s O m a C
J z. cl D -{ D

T I o a T T :t m 3 D t x a f, rr
l

T m T n
a

( R
z.

z
t- q
c)

=
m

."
) H
"

2
ro ;o =
€

(J
m

;n 9
a z.

T O O
O {a P

= T
t=

7

Y
5=

=
n

w
(

- 6
*i

D
I 

l'
l 

Z
.

N
 

C
]O

N
 

".r
=

s
-t

 
c

-)
Y

 
rI

O
S

ry
N

{.
,:

s 
6

'-
,

N s 
a,

;
m




