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 Table 10.4.7-1—Main Feedwater Safety-Related Piping and Valves

 Sheet 1 of 3

Main Feedwater Piping (Safety-Related Portion)

Design (VWO) flow rate 21,479,950 lb/hr
21,492,900 lb/hr

Number of lines 4

Main line nominal size 20 in.

Piping MFWCKV Outlet to SG

Schedule 120

Design pressure 1435 psig

Design temperature 600°F

Design code ASME Section III, Class 2

Seismic design Category I

Piping MFWIV to MFWCKV

Schedule 160

Design pressure 2050 psig

Design temperature 600°F

Design code ASME Section III, Class 2

Seismic design Category I

Piping Main 20 Inch Line Fixed Point Restraint to MFWIV

Schedule 140

Design pressure 2050 psig

Design temperature 600°F

Design code ASME Section III, Class 3

Seismic design Category I

Piping 10 Inch Line Low Load

Schedule 140

Design pressure 2050 psig

Design temperature 600°F

Design code ASME Section III, Class 3

Seismic design Category I
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 Table 10.4.7-2—Condensate and Feedwater System Single Active Failure 

Analysis

Component Failure Comments 

1 Main feedwater full load 
isolation valves (MFWFLIV)

Loss of power from one 
power supply

Loss of one power supply has no effect 
on ability of valve to close.  Valve 
actuator has 2 redundant closure 
systems.  Valve closure is controlled 
by 2 cross-division power supplies 
provided to the actuator closing 
systems.

Valve fails to close upon 
receipt of automatic signal

Redundant isolation valves 
MFWFLCV and MFWIV provided in 
each main feedwater line.

2 Main feedwater low load 
isolation valves (MFWLLIV)

Loss of power from one 
power supply

Redundant, cross-division power 
supply provided.

Valve fails to close upon 
receipt of automatic signal

Redundant isolation valve MFWLLCV 
and MFWIV provided.

3 Main feedwater full load 
control valves (MFWFLCV)

Loss of power from one 
power supply

Redundant, cross-division power 
supply provided.

Valve fails to close upon 
receipt of automatic signal

Redundant isolation valves 
MFWFLIV and MFWIV provided in 
each main feedwater line.

4 Main feedwater low load 
control valves (MFWLLCV)

Loss of power from one 
power supply

Redundant, cross-division power 
supply provided.

Valve fails to close upon 
receipt of automatic signal

Redundant isolation valves 
MFWLLIV and MFWIV are provided.

5 Main feedwater very low 
load control valves 
(MFWVLLCV)

Loss of power from one 
power supply

Redundant, cross-division power 
supply provided.

Valve fails to close upon 
receipt of automatic signal

Redundant isolation valves 
MFWFLIV and MFWLLIV are 
provided.

6 Main feedwater isolation 
valves (MFWIV)

Loss of power from one 
power supply

Redundant, cross-division power 
supply provided.

Valve fails to close upon 
receipt of automatic signal

Redundant isolation valves 
MFWFLIV and MFWLLIV are 
provided.
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ATWS – Loss of Normal Feedwater

The secondary side response is the same as for ATWS – Loss of Offsite Power.

Refer to Chapter 15 for a description of accident analyses.

10.4.7.3 Safety Evaluation

The design of the safety-related portions of the CFS satisfies GDC 2 regarding the 
effects of natural phenomena.

� Safety-related portions of the CFS are located inside containment and valve rooms, 
which are part of the SBs.  Safeguard Buildings 1 and 4 each contain two valve 
rooms.  These buildings are designed to withstand the effects of natural 
phenomena, such as earthquakes, tornadoes, hurricanes, floods, tsunami and 
seiches. Section 3.3, Section 3.4, Section 3.5, Section 3.7 and Section 3.8 provide 
the bases for the adequacy of the structural design of these buildings.

� Safety-related portions of the CFS are designed to remain functional during and 
after a safe shutdown earthquake (SSE).  Section 3.7 provides the design loading 
conditions that are considered.

� Consistent with the guidance in RG 1.29, the condensate system piping 
penetrating the containment and the associated CIVs are designed to Seismic 
Category I requirements.  The condensate system piping inside containment or 
valve rooms that is not Seismic Category I, is designed to Seismic Category II 
requirements.  Also consistent with the guidance in RG 1.29, feedwater system 
piping that is part of the primary and secondary reactor containment, is designed 
to Seismic Category I requirements; these design requirements extend to the first 
seismic restraint beyond the defined boundary.

� Portions of the condensate system penetrating the containment and the associated 
CIVs are designated Quality Group B and designed as ASME Boiler and Pressure 
Vessel Code, Section III, Class 2 (Reference 2) components.  The cooling water 
supply and return piping inside containment is designated Quality Group DB and 
Seismic Category III.

� Feedwater system CIVs and adjacent piping up to the SGs are designated Quality 
Group B and designed as ASME Code, Section III, Class 2 components subject to 
the requirements of Subsection NC.  Feedwater system piping upstream of the 
CIVs up to the fixed restraint, is designated Quality Group C and designed as 
ASME Boiler and Pressure Vessel Code, Section III, Class 3 (Reference 4) 
components subject to the requirements of Subsection ND.

� Inside the four valve rooms, the feedwater piping is routed in four individual and 
separate trains so that internal flooding does not prevent the main feedwater 
system (MFWS) from performing its safety-related functions.  Refer to 
Section 3.4.3.4  for a discussion of flooding in the valve compartments.  Critical 
components in the MFWS are located inside the feedwater valve rooms.
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resulting high-temperature condition and provides an alarm in the MCR to alert the 
operators to close the EFWS isolation valve and to promptly perform any other 
required actions to return the affected pump train to service.

10.4.9.2.3.3 Accident Conditions

Small Break Loss of Coolant Accident (SBLOCA)

A small break loss of coolant accident (SBLOCA) results in a loss of reactor coolant 
inventory which cannot be compensated for by the chemical and volume control 
system (CVCS).  The loss of primary coolant results in a decrease in reactor coolant 
pressure and pressurizer level.  The EFWS is automatically started if SG low level is 
reached.  On safety injection signal, partial cool down is initiated to enable medium 
head safety injection (MHSI) flow.

A minimum of two EFWS trains are available to restore and maintain SG water 
inventory during RCS cooldown to RHR system entry conditions.

Steam Generator Tube Rupture (SGTR)

An SGTR results in a leak of primary coolant into the affected SG.  The EFWS is 
utilized to assist in RCS cooldown, as necessary.  In addition, EFWS flow to the 
affected SG can be isolated manually after 30 minutes or by the automatic closure of 
the SG isolation valve and the level control valve upon SG high level.  The associated 
EFWS pump is shut down manually. A minimum of two EFWS trains are normally 
available to restore and maintain SG water inventory during RCS cool down to RHR 
system entry conditions.

In the unlikely event of an SGTR in one SG coincident with a single failure of another 
EFWS train and a third EFWS pump out for maintenance, only one intact SG is fed 
initially by the EFWS.  Within After 30 minutes, the operator opens the required 
discharge header isolation MOVs to align the EFWS pump feeding the affected SG to 
feed an intact SG.

The EFWS maintains SG water inventory during RCS cooldown to RHR system entry 
conditions.

Main Steam Line Break (MSLB)

A MSLB results in a significant reduction of RCS pressure and temperature and 
associated positive reactivity.  At break initiation the secondary side pressure falls, a 
reactor trip occurs and the main steam isolation valves (MSIV) close.  The EFWS pump 
aligned to the affected SG automatically starts upon SG low level.  The EFWS pump 
flow to the depressurized SG is limited by the flow control valve to protect the pump 
against run-out flow and to prevent RCS overcooling.  The flow to the affected SG is 
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isolated manually from the MCR within after 30 minutes.  A minimum of two EFWS 
trains are normally available to restore and maintain SG water inventory.

In the unlikely event of an MSLB on one loop coincident with a single failure of 
another EFWS train and a third EFW pump out for maintenance, only one intact SG is 
fed initially by the EFWS.  Within After 30 minutes, the operator will open the 
required discharge header isolation MOVs to align the EFWS pump feeding the 
affected SG to feed an intact SG.

The EFWS maintains SG water inventory during RCS cooldown to RHR system entry 
conditions.

Main Feedwater Line Break (MFWLB)

A main feedwater line break (MFWLB) results in a significant loss of SG water mass 
leading to a RCS heat-up.  The MFWLB accident is the most limiting accident for 
EFWS flow.  The break results in a reactor trip and closure of the MSIVs.  The main 
steam relief train opens and low level in all the SGs is reached.  The EFWS is 
automatically actuated and the EFWS pump flow to the depressurized SG is limited by 
the flow control valve to protect the pump against runout flow.  The flow to the 
affected SG is isolated manually from the MCR within after 30 minutes.  A minimum 
of two EFWS trains are normally available to restore and maintain SG water 
inventory.

In the unlikely event of an MFWLB on one loop coincident with a single failure of 
another EFWS train and a third EFWS pump out for maintenance, only one intact SG 
is fed initially by the EFWS.  Within After 30 minutes, the operator opens the required 
discharge header isolation MOVs to align the EFWS pump feeding the affected SG to 
feed an intact SG.

The EFWS maintains SG water inventory during RCS cooldown to RHR system entry 
conditions.

10.4.9.3 Safety Evaluation

The design of the EFWS satisfies GDC 2 regarding protection from the effects of 
natural phenomena such as earthquakes, tornadoes, hurricanes, floods, and external 
missiles.

� The Reactor Building and Safeguard Buildings that house the EFWS are Seismic 
Category I designed structures that are also located and designed to provide 
protection from flood, hurricane/tornado winds and missiles.  Section 3.4, 
Section 3.5, Section 3.7, and Section 3.8 provide the bases for the adequacy of the 
structural design of these buildings with respect to natural phenomena.
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− The EFWS normal and makeup water supplies are clean water stored in tanks 
or pools that are not susceptible to common-mode failures caused by blockage. 

− Detailed equipment specifications, vendor quality assurance (QA) of 
equipment manufacturing, owner oversight of manufacturing activities, shop 
testing, and pre-service and in-service inspection will reduce the risk of 
hardware-related common-cause factors. QA and testing programs will be 
established for the EFWS-related hardware.

� In the unlikely event that the emergency feedwater capability is lost due to a 
common cause failure, the effects are reduced by the plant’s large primary and 
secondary water inventories.  Analysis of a postulated loss of the EFWS without 
taking mitigating actions shows that the time to steam generator dry-out is greater 
than 1.5 hours, and that the core remains covered with sub-cooled water for 
greater than 2 hours. The analysis of this beyond design basis event assumed:

− A LOOP with the plant running at full-load steady state power.

− Normal operating steam generator and pressurizer levels.

− Best estimate decay heat curve.

− Primary and secondary temperature and pressure conditions, and latent heat as 
calculated by S-RELAP5.

This extended coping time provides time for compensatory actions to initiate decay 
heat removal.  For example, following a loss of normal and emergency AC power, two 
EFW pumps can be energized from the alternate source of AC power and the pumps 
started from the control room within after 30 minutes of the initiating event.  The SBO 
timeline is further described in Section 8.4.2.6.2.

Depending on the initiating event, other compensatory measures that may be used for 
decay heat removal include:

− Removing core decay heat using the plant’s safety-related feed and bleed 
capability.

− Removing core decay heat using the plant’s non-safety-related Startup 
Feedwater system or the plant’s non-safety-related Main Feedwater system.

The design of the EFWS satisfies GDC 45 as is relates to provisions for periodic 
inservice inspection of system components and equipment as described in 
Section 10.4.9.4.

The design of the EFWS satisfies GDC 46 regarding provisions made to permit 
appropriate functional testing of the system and components, as described in 
Section 10.4.9.4.
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The design satisfies 10 CFR 50.62 regarding provisions for automatic initiation in an 
ATWS.  A diverse low SG level EFWS actuation signal is provided for ATWS 
mitigation.

The design of the EFWS satisfies 10 CFR 50.63 regarding the capability for responding 
to a SBO.  Station blackout is addressed in Section 8.4.

� Trains 1 and 4 of the EFWS are powered from the SBODGs, including the air 
recirculation fans of the room coolers for these EFWS pumps.  The cooling 
medium for these coolers is supplied by the safety chilled water system (SCWS), 
which is also powered by the SBODGs.

� The EFWS water inventory required to meet SBO requirements is 166 144,000 
gallons.  This is based on the EFWS providing the necessary flow for decay heat 
removal while remaining in the hot standby conditions for eight hours.

10.4.9.4 Inspection and Testing Requirements

During fabrication of the EFWS components, tests and inspections are performed and 
documented in accordance with code requirements to verify quality construction.  As 
necessary, performance tests of components are performed in the vendor facility.  The 
EFWS is designed and installed to permit in-service inspections and tests in 
accordance with ASME operation and maintenance (OM) code requirements 
(Reference 5).

The EFWS components are inspected and tested as part of the initial plant startup.  
Refer to Section 14.2 (test abstract #020, #021, #153, #154 and #195) for initial plant 
startup test program.  Consistent with the recommendations of Reference 2, a 48-hour 
endurance test is performed on the EFWS pumps to demonstrate the pumps have the 
capability for continuous operation over an extended time period without failure. The 
layout of the system pumps, valves, and piping facilitate periodic inspection.  Adequate 
room and accessibility is provided to conduct the required examinations.

The EFWS is a standby system that is not routinely operated, except for testing.  After 
the plant is brought into operation, tests to verify proper operation of the EFWS 
components are conducted.  These tests supplement the system level tests by verifying 
acceptable performance of each active component in the EFWS.  Pumps and valves are 
tested in accordance with Reference 5.  The capability to perform quarterly full-flow 
testing is provided.  The inservice testing program is described in Section 3.9.6 and the 
surveillance requirements for the EFWS are detailed in Chapter 16.
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 Table 10.4.9-4—Emergency Feedwater System Indicating, Alarm, and 

Actuation Control Devices

Note:

1. Pump will not trip following a safety actuation signal.

Device

Indication

(CR)

Indication

(Local)

Alarm

(CR) Actuation

EFW pool level wide range X X X
EFW pool level narrow range X X (H) Isolate DI 

Water
EFW pool temperature X X
EFW pump suction temperature X
EFW pump discharge pipe 
temperature

X X

EFW pump suction pressure X (L) Pump trip1

EFW pump head X
EFW pump discharge pressure X X (L) Pump trip1

EFW LCV pressure drop X
EFW pump flow X FCV Control
EFW flow to SG X
EFW FCV valve position X FCV Control
EFW LCV valve position X SG Level Control
EFW pump discharge manual valve 
position switches

X

EFW supply header valve position 
switches

X

EFW discharge header valve position 
switches

X

EFW pump bearing temperature X X (H) Pump trip1

EFW pump motor winding 
temperature

X X (H) Pump trip1

EFW pump motor current X
EFW pump vibration XFoioio For urr r Disg g isc
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 Table 10.4.9-5—EFWS Unreliability Results

Initiating Event

Secondary Cooling Systems 

Credited

Probability that the Credited 

Systems Fail to Provide 

Adequate Steam Generator Flow

General Transient MFW, SSS, and EFWS 5.40E-07
3.55E-07

Loss of Main Feedwater EFWS 3.41E-05
3.89E-05

Loss of Main Feedwater EFWS and SSS 1.14E-05

Loss of Offsite Power EFWS (without no power recovery) 1.38E-04
1.01E-04

Loss of Offsite Power EFWS (offsite power recovery 
considered)

8.83E-05
7.15E-05

Loss of Offsite Power EFWS and SSS (offsite power 
recovery considered)

7.61E-05
5.68E-05

Next File

E

.6n
5

y
s

FFor 
D

For
Dr Disc

us
sio

n P

r Disc
us

sio
n Pn Purp

os
es

 O

n Purp
os

es
Oss Only

8.838yEy
Os OnlyOnly

8.83888yy7777lyly.15E.15.15.15lyy
7.6777n
5OnlyOnly



U
.S

. 
E

P
R

 F
IN

A
L

 S
A

F
E

T
Y

 A
N

A
L

Y
S

IS
 R

E
P

O
R

T

T
ie

r 
2

 R
e
v
is

io
n

  7
—

In
te

ri
m

   
P

a
g

e
 1

0
.4

-1
0

1

 F
ig

u
re

1
0

.4
.9

-1
—

E
m

e
rg

e
n

c
y

 F
e
e

d
w

a
te

r 
S

y
s

te
m

 F
lo

w
 D

ia
g

ra
m

S
h

e
e

t 
1

 o
f 

3

For 
Disc

us
sio

n 

uss

Purp
os

es
 

PP

eseseses
Onlyyy



T
a

b
le

 3
.2

.2
-1

, 
C

la
s

s
if

ic
a

ti
o

n
 

S
u

m
m

a
ry

•
C

o
n
fo

rm
in

g
 c

h
a
n
g
e
s
 f

o
r 

v
a
ri
o
u
s
 s

y
s
te

m
s
 c

la
s
s
if
ic

a
ti
o
n
 

lis
te

d
 o

n
 t

h
e
 t

a
b
le

 f
o
r 

c
o
n
s
is

te
n
c
y
 w

it
h
 d

e
s
ig

n
 

re
q
u
ir
e
m

e
n
ts



U
.S

. 
E

P
R

 F
IN

A
L

 S
A

F
E

T
Y

 A
N

A
L

Y
S

IS
 R

E
P

O
R

T

T
ie

r 
2

  R
e

v
is

io
n

  7
—

In
te

ri
m

  
P

a
g

e
  
3

.2
-1

5
5

LB
A

 
Ba

la
nc

e 
of

 L
BA

 P
ip

in
g 

w
ith

in
 U

JA
, U

JE
, a

nd
 

U
JH

 (M
isc

el
la

ne
ou

s 
V

en
ts

 a
nd

 D
ra

in
s, 

et
c.

)

N
S-

A
Q

D
II

Y
es

U
JA

, U
JE

, 
U

JH
A

N
SI

/A
SM

E 
B3

1.
16

R
G

 1
.2

925

LB
Ba

la
nc

e 
of

 L
B 

Sy
st

em
 

Pi
pi

ng
 a

nd
 C

om
po

ne
nt

s
N

S
E. N
/A

N
SC

N
o

U
M

A
, 

U
M

Y
A

N
SI

/A
SM

E 
B3

1.
16

M
A

A
, 

M
A

B
, 

M
A

C
M

a
in

 T
u

rb
in

e
 

G
e

n
e

ra
to

r

N
S

N
/A

N
SC

N
o

U
M

A

L
C

Q
S

te
a

m
 G

e
n

e
ra

to
r 

B
lo

w
d

o
w

n
 S

y
s

te
m

LC
Q

A
ll 

LC
Q

 P
ip

in
g 

an
d 

V
al

ve
s i

n 
2U

JE
 

D
ow

ns
tr

ea
m

 o
f O

ut
er

 
Co

nt
ai

nm
en

t I
so

la
tio

n 
V

al
ve

N
S-

A
Q

D
CS

N
o

2U
JE

A
N

SI
/A

SM
E 

B3
1.

39 , 
A

N
SI

/A
SM

E 
B1

6.
34

7 , 
R

G
 1

.1
43

25
, R

W
-I

Ic

LC
Q

A
ll 

LC
Q

 P
ip

in
g 

an
d 

V
al

ve
s i

n 
4U

JH
 

D
ow

ns
tr

ea
m

 o
f O

ut
er

 
Co

nt
ai

nm
en

t I
so

la
tio

n 
V

al
ve

N
S-

A
Q

D
II

Y
es

4U
JH

A
N

SI
/A

SM
E 

B3
1.

16 , 
A

N
SI

/A
SM

E 
B1

6.
34

7 , 
Sa

fe
ty

-R
el

at
ed

 p
ip

in
g 

in
 c

lo
se

 p
ro

xi
m

ity
R

G
 1

.2
925

30
LC

Q
51

 A
C0

01
/

00
2

Fi
rs

t S
ta

ge
 B

lo
w

do
w

n 
Co

ol
er

s
S

B
I

Y
es

U
JA

A
SM

E 
Cl

as
s 2

2

30
LC

Q
51

 A
A

00
2

In
ne

r C
on

ta
in

m
en

t 
Is

ol
at

io
n 

V
al

ve
S

B
I

Y
es

U
JA

A
SM

E 
Cl

as
s 2

2

30
LC

Q
52

 A
A

00
1

In
ne

r C
on

ta
in

m
en

t 
Is

ol
at

io
n 

V
al

ve
S

B
I

Y
es

U
JA

A
SM

E 
Cl

as
s 2

2

 T
a

b
le

3
.2

.2
-1

—
C

la
s

s
if

ic
a

ti
o

n
 S

u
m

m
a

ry

 S
h

e
e

t 
1

4
6

 o
f 

1
9

8

K
K

S
 S

y
s

te
m

 o
r

C
o

m
p

o
n

e
n

t 
C

o
d

e
S

S
C

 D
e

s
c

ri
p

ti
o

n

S
a

fe
ty

 

C
la

s
s
if

ic
a
ti

o
n

(N
o

te
 1

5
)

Q
u

a
li

ty
 

G
ro

u
p

 

C
la

s
s

if
ic

a
ti

o
n

S
e

is
m

ic
 

C
a

te
g

o
ry

(N
o

te
 1

6
)

1
0
 C

F
R

 5
0
 

A
p

p
e

n
d

ix
 B

 

P
ro

g
ra

m

(N
o

te
 5

)

L
o

c
a

ti
o

n

(N
o

te
 1

7
)

C
o

m
m

e
n

ts
/

C
o

m
m

e
rc

ia
l 

C
o

d
e

For 

on
 n 

r
FownowF

Disc
u

N
S-

A
Q

N
S-

A
Q

D
cu

ss
ion

 
si

cu

Purp
DD

urp
osNSCN poo

se
s 

N
SCSC o

sss
os

urp P

OnlyY
es

Y
es

O



U
.S

. 
E

P
R

 F
IN

A
L

 S
A

F
E

T
Y

 A
N

A
L

Y
S

IS
 R

E
P

O
R

T

T
ie

r 
2

  R
e

v
is

io
n

  7
—

In
te

ri
m

  
P

a
g

e
  
3

.2
-1

5
7

30
LC

Q
10

/2
0/

30
/4

0 
A

A
00

3
St

ea
m

 G
en

er
at

or
 

Co
m

m
on

 L
eg

 
Bl

ow
do

w
n 

Is
ol

at
io

n 
V

al
ve

s

S
B

I
Y

es
U

JA
A

SM
E 

Cl
as

s 2
2

30
LC

Q
10

/2
0/

30
/4

0 
A

A
00

1
St

ea
m

 G
en

er
at

or
 H

ot
 

Le
g 

Bl
ow

do
w

n 
Is

ol
at

io
n 

V
al

ve
s

S
B

I
Y

es
U

JA
A

SM
E 

Cl
as

s 2
2

LC
Q

U
M

Y
, U

K
A

 a
nd

 U
M

A
 

Pi
pi

ng
 a

nd
 V

al
ve

s
N

S-
A

Q
D

CS
N

o
U

M
Y

,  
U

M
A

, 
U

K
A

A
N

SI
/A

SM
E 

B3
1.

39 , 
A

N
SI

/A
SM

E 
B1

6.
34

7 , 
R

G
 1

.1
43

25
, R

W
-I

Ic

LC
Q

A
ll 

LC
Q

 P
ip

in
g 

U
ps

tr
ea

m
 o

f O
ut

er
 

Co
nt

ai
nm

en
t I

so
la

tio
n 

V
al

ve
s

S
B

I
Y

ES
U

JA
,

2U
JE

,
4U

JH

A
SM

E 
Cl

as
s 2

2

L
A

F
e

e
d

w
a

te
r 

S
y

s
te

m

LA
Ba

la
nc

e 
of

 F
ee

dw
at

er
 

Sy
st

em
  P

ip
in

g 
an

d 
Co

m
po

ne
nt

s

N
S

E N
/A

N
SC

N
o

U
M

Y
, 

U
M

A
A

N
SI

/A
SM

E 
B3

1.
16 , 

A
N

SI
/A

SM
E 

B1
6.

34
7 , 

A
SM

E 
V

II
I8

30
LA

B6
0/

70
/8

0/
90

 
A

A
00

3
Ch

ec
k 

V
al

ve
s U

ps
tr

ea
m

 
of

 S
te

am
 G

en
er

at
or

s
S

B
I

Y
es

U
JA

A
SM

E 
Cl

as
s 2

2

30
LA

B6
4/

74
/8

4/
94

 
A

A
30

1/
30

2
D

iff
er

en
tia

l P
re

ss
ur

e 
Tr

an
sm

itt
er

 Is
ol

at
io

n 
V

al
ve

s

S
C

I
Y

es
U

JE
A

SM
E 

Cl
as

s 3
3

 T
a

b
le

3
.2

.2
-1

—
C

la
s

s
if

ic
a

ti
o

n
 S

u
m

m
a

ry

 S
h

e
e

t 
1

4
8

 o
f 

1
9

8

K
K

S
 S

y
s

te
m

 o
r

C
o

m
p

o
n

e
n

t 
C

o
d

e
S

S
C

 D
e

s
c

ri
p

ti
o

n

S
a

fe
ty

 

C
la

s
s
if

ic
a
ti

o
n

(N
o

te
 1

5
)

Q
u

a
li

ty
 

G
ro

u
p

 

C
la

s
s

if
ic

a
ti

o
n

S
e

is
m

ic
 

C
a

te
g

o
ry

(N
o

te
 1

6
)

1
0
 C

F
R

 5
0
 

A
p

p
e

n
d

ix
 B

 

P
ro

g
ra

m

(N
o

te
 5

)

L
o

c
a

ti
o

n

(N
o

te
 1

7
)

C
o

m
m

e
n

ts
/

C
o

m
m

e
rc

ia
l 

C
o

d
e

For r Fo

ps
tr

ea
ps

tr Fo
DiscNN

Disc
us

sio
nB

si
nn

cu isc

Purp
opo

Purp
os

es

II

po
ss

po

OnlyY
es

Y
es

O



U
.S

. 
E

P
R

 F
IN

A
L

 S
A

F
E

T
Y

 A
N

A
L

Y
S

IS
 R

E
P

O
R

T

T
ie

r 
2

  R
e

v
is

io
n

  7
—

In
te

ri
m

  
P

a
g

e
  
3

.2
-1

6
5

30
LC

A
90

 A
A

18
2/

18
4/

18
6/

18
8/

19
1

Pr
es

su
re

 R
el

ie
f V

al
ve

s
N

S-
A

Q
S

D
B

II
I

Y
es

U
JA

A
SM

E 
Cl

as
s 2

2 A
N

SI
/

A
SM

E 
B3

1.
16

R
G

 1
.2

925

30
LC

A
90

 A
A

31
0

Pr
es

su
re

 T
ra

ns
m

itt
er

 
Is

ol
at

io
n 

V
al

ve
N

S-
A

Q
S

D
B

II
I

Y
es

U
JA

A
SM

E 
Cl

as
s 2

2 A
N

SI
/

A
SM

E 
B3

1.
16

R
G

 1
.2

925

30
LC

A
90

 A
A

32
0/

33
0

Pr
es

su
re

 T
ra

ns
m

itt
er

 
Is

ol
at

io
n 

V
al

ve
N

S-
A

Q
S

D
B

II
I

Y
es

U
JA

A
SM

E 
Cl

as
s 2

2 A
N

SI
/

A
SM

E 
B3

1.
16

R
G

 1
.2

925

30
LC

A
90

 C
P0

02
/

40
2/

50
1

Pr
es

su
re

 T
ra

ns
m

itt
er

s
N

S-
A

Q
N

/A
II

Y
es

U
JA

R
G

 1
.2

925

30
LC

A
90

 C
T0

01
/0

02
Te

m
pe

ra
tu

re
 

Tr
an

sm
itt

er
s

N
S-

A
Q

N
/A

II
Y

es
U

JA
R

G
 1

.2
925

30
LC

A
90

 C
T4

01
-4

03
Te

m
pe

ra
tu

re
 

Tr
an

sm
itt

er
s

N
S-

A
Q

N
/A

II
Y

es
U

JA
R

G
 1

.2
925

Q
U

S
e

c
o

n
d

a
ry

 S
a
m

p
li

n
g

 S
y

s
te

m

Q
U

A
, Q

U
B,

 Q
U

D
, 

Q
U

E,
 Q

U
G

, Q
U

P,
 

Q
U

S

Se
co

nd
ar

y 
Sa

m
pl

in
g 

Sy
st

em
 P

ip
in

g 
an

d 
V

al
ve

s i
n 

U
M

A
, U

BA
, 

U
Q

A

N
S

E
N

SC
N

o
U

M
A

, 
U

BA
, 

U
Q

A

A
N

SI
/A

SM
E 

B3
1.

16

Q
U

C
Ba

la
nc

e 
of

 Q
U

C 
Sy

st
em

 
Co

m
po

ne
nt

s
N

S
E N
/A

N
SC

N
o

U
FA

, 
U

K
A

A
N

SI
/A

SM
E 

B3
1.

16

 T
a

b
le

3
.2

.2
-1

—
C

la
s

s
if

ic
a

ti
o

n
 S

u
m

m
a

ry

 S
h

e
e

t 
1

5
6

 o
f 

1
9

8

K
K

S
 S

y
s

te
m

 o
r

C
o

m
p

o
n

e
n

t 
C

o
d

e
S

S
C

 D
e

s
c

ri
p

ti
o

n

S
a

fe
ty

 

C
la

s
s
if

ic
a
ti

o
n

(N
o

te
 1

5
)

Q
u

a
li

ty
 

G
ro

u
p

 

C
la

s
s

if
ic

a
ti

o
n

S
e

is
m

ic
 

C
a

te
g

o
ry

(N
o

te
 1

6
)

1
0
 C

F
R

 5
0
 

A
p

p
e

n
d

ix
 B

 

P
ro

g
ra

m

(N
o

te
 5

)

L
o

c
a

ti
o

n

(N
o

te
 1

7
)

C
o

m
m

e
n

ts
/

C
o

m
m

e
rc

ia
l 

C
o

d
e

pl
in

g 
pl

in
g Fo

ndnd

F
r or 

li
n

g
 S

g
 or

DysysD
iscNS-ANS-A D
sc

us
s

-A
QQ

sss
ion

 N

si
n 

ss
sc

D

Purp
os

es
 

II
I e

po
s

po

OnlyY
es

Y
es

OO



U
.S

. 
E

P
R

 F
IN

A
L

 S
A

F
E

T
Y

 A
N

A
L

Y
S

IS
 R

E
P

O
R

T

T
ie

r 
2

  R
e

v
is

io
n

  7
—

In
te

ri
m

  
P

a
g

e
  
3

.2
-1

6
6

Q
U

S
Ci

rc
ul

at
in

g 
W

at
er

 
Sa

m
pl

in
g 

Sy
st

em
N

S
N

/A
N

SC
N

o
U

Q
A

A
N

SI
/A

SM
E 

B3
1.

16

Q
U

E
Co

nd
en

sa
te

 S
am

pl
in

g 
Sy

st
em

s
N

S
N

/A
N

SC
N

o
U

M
A

A
N

SI
/A

SM
E 

B3
1.

16

Q
U

P
Co

ol
in

g 
Sy

st
em

 fo
r 

Se
co

nd
ar

y 
Sa

m
pl

es
N

S
N

/A
N

SC
N

o
U

M
A

A
N

SI
/A

SM
E 

B3
1.

16

Q
U

G
D

em
in

er
al

iz
ed

 W
at

er
 

Su
pp

ly
 S

am
pl

in
g 

Sy
st

em
N

S
N

/A
N

SC
N

o
U

BA
A

N
SI

/A
SM

E 
B3

1.
16

Q
U

A
Fe

ed
w

at
er

 S
am

pl
in

g 
Sy

st
em

N
S

N
/A

N
SC

N
o

U
M

A
A

N
SI

/A
SM

E 
B3

1.
16

Q
U

B
M

ai
n 

St
ea

m
 S

am
pl

in
g 

Sy
st

em
N

S
N

/A
N

SC
N

o
U

M
A

A
N

SI
/A

SM
E 

B3
1.

16

Q
U

D
Sa

m
pl

in
g 

Sy
st

em
 fo

r 
A

ux
ili

ar
y 

St
ea

m
 a

nd
 

Fe
ed

w
at

er

N
S

N
/A

N
SC

N
o

U
M

A
A

N
SI

/A
SM

E 
B3

1.
16

Q
U

C
Sa

m
pl

in
g 

Sy
st

em
 fo

r 
St

ea
m

 G
en

er
at

or
 

Bl
ow

do
w

n 
Sy

st
em

 - 
 

Co
nt

ai
nm

en
t 

Pe
ne

tr
at

io
ns

, i
nc

lu
di

ng
 

Co
nt

ai
nm

en
t I

so
la

tio
n 

V
al

ve
s

S
B

I
Y

es
U

JA
, U

FA
A

SM
E 

Cl
as

s 2
2

 T
a

b
le

3
.2

.2
-1

—
C

la
s

s
if

ic
a

ti
o

n
 S

u
m

m
a

ry

 S
h

e
e

t 
1

5
7

 o
f 

1
9

8

K
K

S
 S

y
s

te
m

 o
r

C
o

m
p

o
n

e
n

t 
C

o
d

e
S

S
C

 D
e

s
c

ri
p

ti
o

n

S
a

fe
ty

 

C
la

s
s
if

ic
a
ti

o
n

(N
o

te
 1

5
)

Q
u

a
li

ty
 

G
ro

u
p

 

C
la

s
s

if
ic

a
ti

o
n

S
e

is
m

ic
 

C
a

te
g

o
ry

(N
o

te
 1

6
)

1
0
 C

F
R

 5
0
 

A
p

p
e

n
d

ix
 B

 

P
ro

g
ra

m

(N
o

te
 5

)

L
o

c
a

ti
o

n

(N
o

te
 1

7
)

C
o

m
m

e
n

ts
/

C
o

m
m

e
rc

ia
l 

C
o

d
e

For 

m
 - 

 
m

  
 

lu
di

n
lu

d

rDis DDisc
us

s

S

ssss
ion

 NNn
si

nn
ss

Dis

Pu

N
/A

N
/A PuPurp

osN
S

Nopoo
se

s

N
SCSC

ess
o

ssses
 

os

Pu

OnNo OOnlyN
o

N
o y

On



U
.S

. 
E

P
R

 F
IN

A
L

 S
A

F
E

T
Y

 A
N

A
L

Y
S

IS
 R

E
P

O
R

T

T
ie

r 
2

  R
e

v
is

io
n

  7
—

In
te

ri
m

  
P

a
g

e
  
3

.2
-1

6
8

Q
U

C1
4

SE
CS

S 
(S

G
) s

am
pl

e 
co

ol
er

 su
pp

ly
 an

d 
re

tu
rn

 
pi

pi
ng

 to
 th

e 
ne

ar
es

t 
va

lv
es

N
S-

A
Q

D
II

Y
es

U
FA

A
SM

E 
B3

1.
1

M
A

J
C

o
n

d
e

n
s

e
r 

E
v

a
c

u
a

ti
o

n
 S

y
s

te
m

 

C
o

m
p

o
n

e
n

ts

N
S

E N
/A

N
SC

N
o

U
M

A
A

N
SI

/A
SM

E 
B3

1.
16 , 

A
SM

E 
V

II
I8 , H

EI
21

, 
M

an
uf

ac
tu

re
r 

St
an

da
rd

s

M
A

W
T

u
rb

in
e

 G
la

n
d

 S
te

a
m

 

S
e

a
li

n
g

 S
y

s
te

m
 

C
o

m
p

o
n

e
n

ts

N
S

E N
/A

N
SC

N
o

U
M

A
A

N
SI

/A
SM

E 
B3

1.
16 , 

A
SM

E 
V

II
I8

G
D

S
te

a
m

 G
e

n
e

ra
to

r 
B

lo
w

d
o

w
n

 D
e

m
in

e
ra

li
z
in

g
 S

y
s
te

m

G
D

A
A

ir
 L

in
es

 C
on

ne
ct

ed
 to

 
Ba

ck
w

as
h 

A
ir

 V
es

se
l 

an
d 

Bu
ffe

r T
an

k 
fo

r 
Pn

eu
m

at
ic

 V
al

ve
s

N
S

E
N

SC
N

o
U

K
A

A
N

SI
/A

SM
E 

B3
1.

16

30
G

D
A

14
 A

T0
10

Ba
ck

w
as

h 
A

ir
 V

es
se

l
N

S
E

N
SC

N
o

U
K

A
A

SM
E 

V
II

I8

G
D

A
Ba

la
nc

e 
of

 G
D

A
 P

ip
in

g 
an

d 
V

al
ve

s
N

S-
A

Q
D

R
S

N
o

U
K

A
A

N
SI

/A
SM

E 
B3

1.
39 , 

R
G

 1
.1

43
25

, R
W

-I
Ia

30
G

D
A

20
 A

T0
10

Bu
ffe

r T
an

k 
fo

r 
Pn

eu
m

at
ic

 V
al

ve
s

N
S

E
N

SC
N

o
U

K
A

A
SM

E 
V

II
I8

30
G

D
A

10
 A

T0
10

Ca
rt

ri
dg

e 
Fi

lte
r

N
S-

A
Q

D
R

S
N

o
U

K
A

A
SM

E 
V

II
I8 , R

G
 

1.
14

325
, R

W
-I

Ia

 T
a

b
le

3
.2

.2
-1

—
C

la
s

s
if

ic
a

ti
o

n
 S

u
m

m
a

ry

 S
h

e
e

t 
1

5
9

 o
f 

1
9

8

K
K

S
 S

y
s

te
m

 o
r

C
o

m
p

o
n

e
n

t 
C

o
d

e
S

S
C

 D
e

s
c

ri
p

ti
o

n

S
a

fe
ty

 

C
la

s
s
if

ic
a
ti

o
n

(N
o

te
 1

5
)

Q
u

a
li

ty
 

G
ro

u
p

 

C
la

s
s

if
ic

a
ti

o
n

S
e

is
m

ic
 

C
a

te
g

o
ry

(N
o

te
 1

6
)

1
0
 C

F
R

 5
0
 

A
p

p
e

n
d

ix
 B

 

P
ro

g
ra

m

(N
o

te
 5

)

L
o

c
a

ti
o

n

(N
o

te
 1

7
)

C
o

m
m

e
n

ts
/

C
o

m
m

e
rc

ia
l 

C
o

d
e

Pi
pi

ng
 

Pi
pi

ng
 r rrrrDDi DDisc

us
si

D

si sio
n

in
e

ra
li

z
in

e
ra

li
z on

 
on si

Di

Purp

EE P

NN

P/A/A/ P
pp urp

os
es

N
SCSC

s 

po
sss

urp

OnlyY
es

Y
es

O



U
.S

. 
E

P
R

 F
IN

A
L

 S
A

F
E

T
Y

 A
N

A
L

Y
S

IS
 R

E
P

O
R

T

T
ie

r 
2

  R
e

v
is

io
n

  7
—

In
te

ri
m

  
P

a
g

e
  
3

.2
-1

6
9

30
G

D
A

10
 A

T0
01

Ca
tio

n 
Ex

ch
an

ge
r

N
S-

A
Q

D
R

S
N

o
U

K
A

A
SM

E 
V

II
I8 , R

G
 

1.
14

325
, R

W
-I

Ia

30
G

D
A

13
 A

T0
12

D
ra

in
 B

uf
fe

r T
an

k
N

S-
A

Q
D

R
S

N
o

U
K

A
A

SM
E 

V
II

I8 , R
G

 
1.

14
325

, R
W

-I
Ia

30
G

D
A

10
 A

T0
02

M
ix

ed
 B

ed
 E

xc
ha

ng
er

N
S-

A
Q

D
R

S
N

o
U

K
A

A
SM

E 
V

II
I8 , R

G
 

1.
14

325
, R

W
-I

Ia

30
G

D
A

10
 A

T0
11

R
es

in
 T

ra
p

N
S-

A
Q

D
R

S
N

o
U

K
A

A
SM

E 
V

II
I8 , R

G
 

1.
14

325
, R

W
-I

Ia

30
G

D
A

13
 A

P0
01

W
as

te
 W

at
er

 P
um

p
N

S-
A

Q
D

R
S

N
o

U
K

A
A

SM
E 

V
II

I8 , R
G

 
1.

14
325

, R
W

-I
Ia

P
A

C
ir

c
u

la
ti

n
g

 W
a

te
r 

S
u

p
p

ly
 S

y
s
te

m
 

C
o

m
p

o
n

e
n

ts

N
S

E N
/A

N
SC

N
o

U
M

A
, 

U
ZT

P
G

T
u

rb
in

e
 B

u
il

d
in

g
 

C
lo

s
e

d
 C

o
o

li
n

g
 

W
a
te

r 
S

y
s
te

m
 

C
o

m
p

o
n

e
n

ts

N
S

E N
/A

N
SC

N
o

U
M

A
, 

U
ZT

A
SM

E 
B3

1.
16 , A

SM
E 

V
II

I8

 T
a

b
le

3
.2

.2
-1

—
C

la
s

s
if

ic
a

ti
o

n
 S

u
m

m
a

ry

 S
h

e
e

t 
1

6
0

 o
f 

1
9

8

K
K

S
 S

y
s

te
m

 o
r

C
o

m
p

o
n

e
n

t 
C

o
d

e
S

S
C

 D
e

s
c

ri
p

ti
o

n

S
a

fe
ty

 

C
la

s
s
if

ic
a
ti

o
n

(N
o

te
 1

5
)

Q
u

a
li

ty
 

G
ro

u
p

 

C
la

s
s

if
ic

a
ti

o
n

S
e

is
m

ic
 

C
a

te
g

o
ry

(N
o

te
 1

6
)

1
0
 C

F
R

 5
0
 

A
p

p
e

n
d

ix
 B

 

P
ro

g
ra

m

(N
o

te
 5

)

L
o

c
a

ti
o

n

(N
o

te
 1

7
)

C
o

m
m

e
n

ts
/

C
o

m
m

e
rc

ia
l 

C
o

d
e

For r FF
DisNN Disc

us
s

S

sssio
nD

si
nn

s
is

Purp

D

pp
P

rpopo
seRSRS

po
ess

 s
se

rp
P

OOnN

OOnlyN
o

N
o

OOn


