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TENNESSEE VALLEY AUTHORITY
CHATTANOOGA, TENNESSEE 37401
400 Chestnut Street Tower II

July 30, 1985

Director of Nuclear Reactor Regulation

Attention: Ms. E. Adensam, Chief
Licensing Branch No. 4
Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

Enclosed are changes to the Watts Bar Nuclear Plant (WBN), units 1 and 2 Final
Safety Analysis Report (FSAR) which are necessary for TVA to verify that the
as-built plant is in conformance with the description in the FSAR as amended.
These changes include revisions to Chapter 9, Auxiliary Systems, and revisions
to tables 9.4-4, 9.4-7, 9.4-9, 9.4-10, and 9.4-11. These changes will be
included in the next amendment (56) to the WBN FSAR.

If there are any questions, please get in touch with K. P. Parr at
FTS 858-2682. :

Very truly yours,
TENNESSEE VALLEY AUTHORITY

3.4, Ay

J. A. Domer, Chief
Nuclear Licensing Branch

Sworn to d subscribed before me
this SOR day of 1985

Notary Public .;;%4/ é7
My Commission Expires /)~ ~

Enclosure
cc: U.S. Nuclear Regulatory Commission (Enclosure)
Region II

Attention: Dr. J. Nelson Grace, Regional Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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to ensure safe handling of fuel assembllies:

1.

Electrical Interlocks

a. Bridge, Trolley and Holst Drive Mutual Interlocks

Bridge, trolley and winch drives are mutually inter- : (:”
locked, using redundant Interlocks to prevent simul-

tancous operation of iy Lwo drives and therefore can
withstand a single fallure. - -

b. Bridge Trolley Drive - Gripper Tube Up - : I G?Q

ated. The interlock is redundant and can withstand a
single failure.g¢ : . .

.....

An interlock Is supéﬁ,h {ﬁhich‘prevents the opening of
a solenoid vaj}ve In‘&d@*air line to the gripper except
when zero susgénded welght 15§ indicated by a force
gage. As back—up'protection for this interlock, the
mechanical welght actuated lock 1in the gripper, pre-
vents operation of the gripper under load even if air
pressure is applied to the operating cylinder. This
interlock is redundant and can withstand a single
failure,

d. Excessive Susvended Weight

Two redundant €xcessive suspended welght switches open
the hoist drive circuit 1in the up direction when the
loading 1s in excess O0f 110 percent of a fuel assembly
weight. The interlock is redundant and can withstand

b.a single failure.
Hoist-Gripner Position Tnterlock
-'“ . ’ . . ) @
Are interlock 1n G hotloth deive clireult 1n Lho up ey
dirvcetion pormit.s Lhe hotol te b operated only winn ‘”ﬁ
Clbher Uhe open o cloused indicavtinge switeh o, TR

Eripper Lo actuntod, The holst-ripper posinton r
tarlock consists of two Separate circulits that wop .
parallel such that one circuit must be closcd ror che

hoist to operate. TIr orne or both Interlocking ¢ir- o
cuits fail in the closed posirion, an audible and (;;‘
visual alarm on the console 1s actuated. The inter-

lock, therefore, 1is not redundant but can withstand a

Single failure since both an interlocking circuit and '

the molntoring circuit must fall o cause a hazardous

condition.

P The ho1st is also provided b o low - load sate+ K”
Cireurt, wnich . 9-1-20 i/ prevent down- fravel of e
NoiST 1€ “+he load ao) weignt s Suddenly reauced bj
SO0 pounds. This minipmites “hea ssibility of +ué/

f. .
dSSe’mb/j dczmar/e ¥ one fuel A ssem i/ly Z;e/e 7 Digo
- Jowered’ cn +qo of Anotter ¥%e/-a55dmbnh



- . '

WBNP-52

9.2.1.5.6 Control Valves

All ERC¥ air operated and motor operated valves, open and closed
positions, are displayed in the Main Control Room by means of
lights incorporated either on the controlling hand switch or on a
valve status light subpanel. All air operated tempereture and
flow control valves are designed to fail open on loss of )
electrical power and/or operating air, thereby providing maximem
ERCW cooling flow to the equipment being supplied.

ERCW is supplied to each upper and lower containment and control
rod drive ventilation cooler through & throttling action type
valve controlled by a temperature indicating controller, Manual
and/or sutomatic override to fully close the control valve is
provided by means of a hand switch and/or logic signal (Figures
9.2-5 through 9.2-9).

ERC¥ is supplied to each air conditioner condensing unit through

an avtomatic water regulating valve controlled by cooling coil
pressure, '

Each CCS heat exchanger incorporates a motor operated valve in
its ERCV¥ discharge line. Each valve may be placed in either of
two intermediate, throttled positions in addition to the full
open or closed positions. The desired position is selected
nanuvally from the control room for the particular plant operating
condition. In addition, the heat exchanger C valve has automatic
controls to fuwity oper the vaelve,in response to m loss of offsite
power signal or a safety injectidn signal in either unit. Such
automatic controls are not requirkd for heat exchangers A or B

since their valves are normally opgyn, whereas heat exchanger C's
valve may be normally closed.

ERC¥ is supplied to each additional cooler or heat exchanger
through an on-off action type valve controlled by either a hand
switch, a temperature switch, a manual valve, a logic signal, or
various combinations of these.

9.2.1.6 Corrosion, Organic Fouling, and Environmentasal

Qualification

No provision is made for Prevention of the effects of corrosion
on the structural integrity of this system, since allowances for
such corrosion were made by increasing the wall thickness of the
pump pressure boundary, pipe, heat exchanger shells and tubes,
and other system pressure retaining components. However,
measures have been taken to compensate for the effects of
corrosion on the flow passing capability of the system, The
normally wetted portion of the buried supply and discharge
headers will be lined insitu with cement morter, and much of the
smaller diameter Piping will be stainless steel.

9.2.1-10

28

52

To +he low-flow fptermediate Pos?hén

49
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Control of organic fouling, including slime and Asiatic clam

growth, is provided by use of periodic injection of sodium t
hypochlerite and by use of strainers in the supply headers., Each
Supply header section (1A, 2A, 1B, and 28) is provided with a 52

Strainer (auto backwash type) capable of removing particles and
0rganic matter larger than 1/32-inch diameter, The strainers are
located in the intake pumping station downstream of the ERCY
pumps, :

In order to inhibit growth of Asiatic clams, provisions are made
for injection of sodium hypochlorite periodically auring the 52
spawning season to kill any clams which are small enough to pass

through the ERCW strainer and still become established within the
system,

In order to maintain piping dead ends with a chlorine residual 52
all of the normal non-operating heat exchangers will be operated
periodically €xcept the containment spray heat exchangers. Smaill
bypass lines from upstream of the Ssupply valve to downstream of
the discharge valve provide a small flow to maintain a residual
of chlorine in the dead-end sections of the piping to and

trom the heat exchangers, lhese drain lines are Piped to the 52
building floor drains and will be used periodically to maintain a
resiagual of chlorine in these feedlines,

The containment spray heat exchangers and Piping between the
motor—operated supply and discharge isolation valves are filled

with deminesalized water treated ta_pnev&nt»qorrqsion. - 55
WITHA Rsa i a sy g ’:\';s/l;{-/"-i? K2 ip gl E .
= & .
Backflushing capability of the supply headers from the componentuﬁq‘””‘
cooling heat exchangers to the pumping station is also proviaued
to remove debris.
To the extent to-which they are exposed to atmospheric condi-
tions, all pumps and valves will be designed to operate under the
most extreme climatic conditions that are expected to prevail in
the southeastern United States,
9.2.1.7 Design Codes
The ERLY system components are designed to the codes listed 1n J 52
Table 3.2-2a, :

9.2.1-11

=~

R
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Cooling water for the CCS heat exchangers is supplied from the
Essential Raw Cooling Vater System, ensuring a continnous source
of cooling medium.

Doring normal and post-accident conditions, component cooling
water is provided for the following equipment:

1., CssS cbntainment sprey pump

2. CVCS centrifugal (CNTFGL) charging.pump

3. Cvces Reciprocating_(RECIP) Charging Pump

4. CVCS _etdown Heat Exchanéer (HE)

5. CQ&S Exoess Letdown Heat Exchanger

6. CVCS Seal Water Hgat Exchénger. |

7. CVCS Gas Stripper and Boric Acid Evaporator Package (GSABAEP)
8. RCSAReactor Coolant Pump

9.  RHRS Pump

10. RHRS Heat Exchanger

11, SFPCS Hext Exchangers

12. SIS Pump

13. Sample System (SS) Sample Heat Exchangers

14, SS Hot Semple Chillers

15, SS Gross Faiied Fuel Detector (DET)

16. SS Post Accident Sampling'Systep (PASS) Heat Exchanger

.17, WDS Condensate Demineralizer Waste Evaporator (CDWE)

18. WDS Vaste Ga; Compressof

1q9. S§ High Temperature RCS Crud. Sample Heat Exc;mnsaf‘ (Unit 4 only)

“Flow requirements for the preceding equipment are listed in Table

9.2-6. Tables 9.2-3, -4, and -5 specify which equipment requires
cooling water during various operational modes,

9.2.2-4

52

52
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The CCS pump seal leskage collection tank is TVA Class L.

The associated drain piping, valves, and seal leakage return
pumps are TVA Class G from the collection point to the pumps 52
outlet check valves, 1-70-535 and 2-70-536.,

The ‘hl'jh temperature RCS aryo Sample heat QKChanjer

pn’p:'ng between valves I-ISV-70-775 andl |- ISV-70-777
1S TVA llass 6. -
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An alternate vent path is afforded by an 8" diameter overflow

line, which is mainly internal to the RWST and is therefore
protected. :

9.2.7-2a

34
29788~
212 88

35

212.87
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TABLE 9.2-3

Equipment Requiring Component Cooling Water During Various Plent Operating Modes:

Upit 1 - Train 1A - CCS Heat Exchanger A

Operating Modes

Equipment Receiving No. Normal Shutdown Shutdown Hot Safety Recircunla-
Cooling Water Avall Startup Operation at 4 hrs at 20 hrs Refueling Standby :njection tion (LOCA)
CSS Pm(P l Ol ox 01 ol 0! 0] 91 o‘l
CVCS ONTFGI CHARGING PUNMP 1 1 -0t 1 1 1 03 1
CVCS RECIP CHARGING PUMP 1 01 1 01 01 01 01 v- 01
CVCS LEIDOWN HE 1 1 1 1 1 0 ] 0 (]
CVCS EXCESS LETDOWN HE 1 13 0 0 0 0 0 0 .0
CVCS SEAL WATER NE 1 1 1 1 1 01 1 o1 03
CVCS GSABAEP 1 1 1 1 1 1 01 01 01
RCS REACTOR COOLANT PUMP 4 4 4 4 01 ¢ 0 o 0 0
RERS PUMP 1 1 01 1 1 1 02 1 1
RHRS HEAT EXCHANGER 1 1 0 1 1 1 0 0 1
SFPCS HEAT FXCHANGER 1 1 1 0* o’ 1 1 1 0
SIS PUMNP 1 o ot ot 0 0t o 1 1
SS SAMPLE HE 1A 1 1 1 1 1 1 1 01 01
SS SANPLE HE 1B 1 1 1 1 1 1 1 03 01
SS SAMPLE HE 1C 1 1 1 1 1 1 1 0t or
SS BOT SAMPLE CHILLERS 1 1 1 1 1 1 1 0: 01
SS GROSS FAILED FUEL DET 1 15 1 '3 1§ 15 1 £ 01 0
WDS VWASTE GAS COMPRESSOR Sample 1 1 1 0l 03 o 0: 01 01
§S High Tamp RCS Crud Hy | s Lo 13 R 135 1 o o
96.2 64.4 148.0 60.6 60.5 15.8 12.2 70.3

BEAY LOAD - 10¢ BTU/HR
+

NOTES :

1. Not in service, bowever, equipment still receives cooling water.

2, This heat exchanger operates intermittently.

3. Cooling flow not normally required for the 20 hour cooldown period,
If cooling flow is required, but not availsble, flow to the CVCS GSABAEP may

be reduced to compensate,

4. Pumps shutoff when reactor coolant is spproximately 160 to 170°F,

5. The high temp RCS Qrud Hx and the GFFD are not used at +he same +ime . -

Revised by Amendment 52



Cvcs cenfgl charging pump
Motor cooler
Benring ot cooler
Gear otil cooler
Sesl cooler
CcvVCs recip pump
Floid drive cooler
Cooler
CSS pomp
§$S hot sample chillers
SS gross failed foel detector
¥DS Cpwg Package
Condenser
Sub-cooler
Veat gas cooler
PAS heat exchanger

SS High Temp ReS Crud Sample Hx

Table 9.2-6
(Continued)

EQUIPMENT COOLING REQUIRENENTS

Heat
Losd Ea

_10¢ B/mR

.046
.021

.45
.021
.02
216
.21

15.72

0.224
0.936¢

0.27

Total Heat Reqd Total
Load Flow Ea Flow
10¢ B/HR GPM GPM .
.067 2%
20
8
.471 81
73
8
.02 o 2 2
.216 8 8
.21 : . 13 13
15.944 . 1,600
1,572
28
0.936 : 10 10
a.21 ' A0

'Varles, Cajt start - 37 .4 (discontinged after RC Pumps stirted)

Shutdown (4¢th houmr) - 120,0
Shotdown (20t} hour) - 37,4

Refoeling - 28.0 (aversge heat load darin
Recircolation (LOCA) - 70.0 (approximate

*Required f]low decreases to 300 8pn during wnit

end hot standby

8 réfuellng)

fnitial value)

Sheet

2

shatdown at 4 hrs, aonit shotdown at 20 hrs,

Revised by Amendment 52
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TABLE 9.2-7

COMPONENT COOLING WATER SYSTEM
MINIMUM FLOW REQUIREMENTS, GPM

Normal One Unit LOCA
Two Unijts One Unit
y ' Ful}] Power - Hot Standby
(j Residual heat removal heat
cxhanger(1) ' - 5,000
Recactor coolant pumps 1,560 ' 780
Seal water heat exchangers 400 ' 400
Sample heat exchangers(5) 92 92
Letdown heat exchangers 2,000 1,000
Contwinment spray pumps 4(3) o 4
Excess letdown hea"’ exchangers - ' -
Spent foel pool * at
exchangersi\.,.. 6,000 3,000
Residual heat removal pumps 10(3) _ .10
Safety injection pumps 30(3) 30
Charging pumps(4) 218 : 218
Gas stripper and boric acid
evaporator package 3,342 . 3,342
Waste gas compressors 80 80
S8 hot sample chiller ' 16 16
SS gross failed fuel det 26 26
SS High Temparature RES Crud Sample Hx - 20(¢).
,ﬂQ Total . 13,778 13,998
x‘“ Number of pumps required 3 2
Number of pumps in service 2 2
Number of pumps imstalled 5 5

Pump capacity (each), 6,000 gEpm
190 ft. head
Pump motor horsepower, 350 hp

Notes:

(1) The flow rates shown reflect the use of one subtrain of RHR
equipment in the unit which suffered the LOCA and one RHR
subtrain in the units(s) in the cooldown mode. In either
case, the second RHR train may be placed in service provided
the necessary pumps are operative. Single subtrain '
operation results in minimum safeguards requirements and a
minimum cooldown rate. '

{2) This item can be removed from service intermittently,
dependent upon the amount of fuel in the pool, pool water
temperature, and demands of other services.

Sheet 1
Revised by Amendment 52
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(3)

(4

(5

@

TABLE 9.2-7 (Continued) -

Notes: (continued)

Not necessary; however, it is assumed flow will not be shut
off. - '

The fiows shown include cooling to the standby pump.

Includes all SS equipment.

Unit 1 only ; Also will not be used concurrently W (+h
the GFFD cCooler.

N

~F
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epplication, Figures 9.3-3 and 9.3-4 for logic, and Figures 9.3-5
and 9.3-6 for the detailed flow diagrams.

9.3.2 Process Sampling Svstem

. \ o
9.3.2.1 Design Basis ot b,Y e Rm‘f’ov 600/(1///7‘ CK‘WO Swm.plcr‘.

The process sampling system’is composed of both the routine and
post accident sampling/subsystems. The routine sampling
subsystem is designed{to obtain samples from the variouys process
systems in each of the\two units. The samples are obtained in
the titration room, hot] sample room, & locally (grab samples) ‘
for laboratory analysig. This system has no safety-related
function, During a loss-of-coolant accident, this system is
isolated at the containment boundeary. Fission product release
will be kept within limits stated in 10CFR20 by limiting sample
system discharges for a8ll operational modes both normel and
abnormal.

w
~N)

wn
™~

The postaccident sampling subsystem (PASS) will be used to
acquire samples of the reactor coolant and containment atmosphere
during a loss of coolant accident (LOCA). This system hes no
safety-related function. Bowever, the operation of this
subsystem will require the operation of varioums closed
containment isolation valves. The PASS is discussed in

Section 9.3.2.6.

o

2

9.3.2.2 System Description

The routine sampling subsystem consists of the following
collection areas and equipment:

1. The titration room where sccondary process system samples are
routed for automatic snnlysis of several variabhles such as

-.pH, conductivity, oxygen, etc. These variables are indicated
and recorded, and any variable excecding established limits

is annunciated in the titration room.

In addition, nonradioactive grab samples maybe analyzed in
tkis room. - '

2. The hot sample room where primary samples are routed for
avtomatic 2nalysis of such variables as pH and conductiv-
ity. These variables are indicated in the hot sample room
and recorded in thé€ titration room, except the evaporeator
condensate demineralizer .samples which are recorded in the
hot ssample room. Any variable exceceding established limits
is annunciated in the titration room. Most hot sample room
somples are radioactive greb samples which are taken to the
rediochemical laboratory for further analysis.

9.3-54a

1
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‘3. Local grab samples are taken throughout the plent for

detailed chemical and radiochemical analysis in the radio- ]

chemical laboratory, titration room, or offsite facility l 52
depending on where the samples are collected and the analyses
required,.
4. DBoron concentration monitors (one per unit) are also located
in the hot sample room. The RCS letdown system is sampled
continuously by these boron concentration monitors and the f
boron concentration is recorded and displayed in the main ! 52
control room (paneils 1-M-6 and 2-M-6) .
5. The Gas Analyzer System sequentially monitors points in the
Waste Disposal and Chemical Volume and Control Systems for
hydrogen and oxygen concentrations in a nitrogen atmo- ]
sphere. The concentrations are displayed, and recorded, and 52
P an alagm is given at the amalyzer when appropriate.
Are Swm SUTRLOS sl 8
The routine sampling subsystem is to be operated manually l 52
throughont the full range of power operations, All sample 1ines |
originating within containment have air-operated isolation valves
near the sample point and inside and outside containment for 47

|
automatic containment isolation. All sample lines outside !
containment have manual isolation valves. All air-operated [
isolation valve hand switches are located on a wall panel in the 55
hot sample room. Each sample line to the titratiom or hot sample

room cubicles has an indicator each for pressure, temperature,

and flow rate. All samples, whether local or to a sample room,

have pressure throttling valves and heat exchangers (if

required).

To ensure that representative samples are obtained, the sample
points are located in a free-flowing stream and the sampie
takeoff points are on the side of the horizontal pipes,. Prior to
the collection of a sample, each sample line 1s purged of
stagnant process fluid. The volume of fluid purged and the
volume of sample collected are dependent on the stream being 52
sampled, length of sample 1ine, and analysis to be performed.

Each sample is listed in Table 9.3-2 giving the sampled system,

sample location, system design temperature and pressure, sample

type (local, titration room, hot sample room, gas analyzer, or

boron concentration monitor). All sampling lines from systems
covered by TVA Classes A, B, C and D from root valve through

first valve in sampling lines, or through second containment
isolation valve if sample lines are extensions of containment,

shall be the same class as the sampled systems. Also, sample '
lines which form a primary pressure boundary for the boron 52
concentration monitor are TVA Class B. Each of these sample 1ines
which interface with TVA Class A piping has a 3/8 inch 0.D. The
sample line itself serves as a flow restrictor. Sample lines in , 52
seismic Category I(L) structures are a minimum of TVA Class G.
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9.3.2.4 Tests and Tnspections

il
All system equipmengyis tested prior to plant operation, under
both normal conditions and a simulated maximum flood condition.
Periodic tests will be performed after plant operation begins, to
tnsure proper overation of the routine sampliing subsystem s
equipment, . g

9.3.2.3 Instrumentation Anplications

The rouatine sampling subsystem is designed to be operated

manually excent for the gas analyzer, boron concentration 52
monitor, and the automatic analyzers (e.g. conductivity, pH,
cation conductivity, silica, sodium, hydrazine, dissolved

OXygen),

9.3.2.6 Paostaccident Sampling Subsystem

The Postaccident Sampling Subsystem (PASS) provides samples of
the rcactor coolant, containment atmosphere, and containment sump
during a LOCA. It is designed to meet the intent of and provide
for sample acquisition, amalysis, and disposal, as described in
Section II,B.3 of NUREG-0737, and keep personnel exposures within
GDC19 of 10CFR50, Part A, limits,

9.3.2.6.1 System Description

The PASS is composed of the following:

7

a. The Postaccident Sampling Facility (PASF) which contains
Sentry Equipment Corporation (SEZC) High Radiation Sampling
System (HRSS) or equivalent and associated contro]l panels. 52

b. Sample connections to the reactor coolant, containment sump,
and containment atmosphere.

c. Tubing, valving, and fittings as required to convey samples
to the PASF,

9.3.2.6.2 Postaccidaent Sampnling Facility

7

The PASF is located in the auxiliary building on elevation 729
between columns A5, W, z2ad X (for unit 1) and All, W, and X (for
unit 2). Fach unit will have a separats PASF,

The PASY consists of piping, tubing, vsalves, components, and
instrumentation necessary to obtain, do partial analysis, and _
dispose of the samples described in Section 9.3.2.6. The major (
equipment used for these activities is the SEC HRSS. It is
described in Section 9.3.2.6.3. The ventilation exhaust is
filtered with charcoal absorbers and high-efficiency particulate
air (HEPA)Y filters, Liquid waste from the SEC HRSS, with the ’
cxception of the sampling panels’ drip pans, is routed to waste hh
holdup tank, From this tank the liquid can be routed back to EE:

[Sa
no




Surges 1n RCS inventory due to load changes are accommodated
for the most part in the pressurizer. The volume control tank
provides surge capaclty for reactor coolant expansion not ac-
commodated by the pressurizer. If the water level in the volume
| control tank exceeds the normal cperating range, a proportional
i controller modulates a three way valve downstream of the reactor
i coolant filter to divert a portion of the letdown to the Holdup
Tanks 1in the Boron Recycle System. If the high-level limit.in
the volume control tank i1s reached, an alarm is actuated in the
control room and the letdown flow is completely diverted to the
Boron Recycle System Holdup Tanks.

. The Boron Recycle System (Section 9.3.7) receives and processes

G}” reactor ccolant effluent for reuse of the boric acid and puri-
fied water. The system decontaminates the effluent by means of
demineralization and gas stripping, and uses evaporation to
separate and recover the boric acid and reactor makeup water.

Low level in the volume control tank initiates makeup from the
Reactor Makeup Control System. If the Reactor Makeup Control
System does not supply sufficient makeup to keep the volume
control tank level from falling to a lower level, a low alarm
is actuated. Manual action may correct the situation or, if
the level continues to decrease, an emergency low level signal
frompe+5sexn level channel§causes the suction of the charging
pumpg\po be transferred to the refueling water storage tank.
both of +he
The reciprocating charging pump is also used to perform hydro-
i static tests which verify the integrity and leak-tightness of
‘ the RCS. The pump can pressurize the RCS-to the maximum desig-
| nated test pressure. The hydrostatic test is performed prior
to initial operation and is part of the periodic RCS in-service

inspecticon program.

9.3.4.2.2 Chemical Control, Purification and Makeup System

Reactor Coolant Chemistry Specifications are given in Table 5.2-10.

| pH Control

The pH control chemical employed is lithium hydroxide. This
chemical is chosen for its compatibility with the materials and
water chemistry of borated water/stainless steel/zirconium/
inconel systems. In addition, Lithium-7 is produced in the
core region due to irrediation of the dissolved boron in the
coolant.

The concentration of Lithium-7 in the RCS is maintained in the
range specified for pH control (Table 5.2-10). If the concen-
tration exceeds this range, as it may during the early stages

9.3-17
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and nitrogen purge connections are also provided. The tank can
also accept the seal water return flow from the reactor coolant
pumps although this flow normally goes directly to the suction
of the charging pumps.

Volume control tank pressure and temperature are monitored with
indication given in the control room. Alarm is actuated in the
control room for high and low pressure conditions and for high (j
temperature. The volume control tank pressure control valve 1is
automatically closed by the low pressure signal.

Two level channels govern the water inventory in the volume

control tank. These channels provide local and remote level >
indication, level alarms, level control, makeup control, and é%
emergency makeup control,

If the volume control tank level rises above the normal opera-
ting range, one channel provides an analog signal to a propor-
tional controller which modulates the three-way valve downstream
of the reactor coolant filter to maintain the volume control
tank level within the normal operating bank. The three-way
valve can split letdown flow so that a portion goes to the
holdup tanks and a portion to the volume control tank. The
controller would operate in this fashion during a dilution
operation when reactor makeup water is being fed to the volume
control tank from the Reactor Makeup Control System.

If the modulating function of the channel fails and the volume
control tank level continues to rise, the high level alarm will
alert the operator to the malfunction and the full letdown flow
willl be automatically diverted by the backup level channel.

During normal power operation, a low level in the volume control
tank initiates auto makeup which injects a pre-selected blend

of boric acid solution and reactor makeup water into the charg-
ing pump suction header. When the volume control tank level is
restored to normal, auto makeup stops.

If the automatic makeup fails or is not aligned for operation
and the tank level continues to decrease, a low level alarm is
actuated. Manual action may correct the situation or, if the
level continues to decrease, a low-low signal from -eiédres—lavel
channelSopens the stop valves in the refueling water sﬂpply
line, and closes the stop valves in the volume control tank

outlet line. :
Aoﬂ\ 01(‘ %ﬁc

Chemical Mixing Tank

The primary use of the chemical mixing tank is in the prepara-
tion of caustic solutions for pH control and hydrazine solution
for oxygen scavenging.

wat—903/2
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Concentrates Filter

Two concencrates fillters are provided to filter the completed
batch of 12 wt. percent boric acid from the evaporator in transit
£o the boric acid tanks. The design flow rate is compatible

with the design flow of the toric acid evaporator concentrates
pumps and is chosen to enable transfer of a completed batch
within about one- half hour. The vessels are constructed from
austenitic stalnless steel and connections are provided for
venting and draining. The filter element is a2 disposable syn-
thetic cartridge.

Ion-Exchange Filter

An ion-exchange filter 1s provided to collect resin fines and
particulate larger than 25 microns from the feed to each gas
stripper and boric acid evaporator package. The design flow
rate is equal to the rated flow to the gas stripper and boric
acid evaporator package. The vessels are provided with connec-
tions for venting and draining and are constructed of austenitic

"stainless steel. The filter elements are made of a disposable

synthetic fiber.
Orifices

Boric Acid Tank Orifice

Each boric acid tank orifice is designed to pass the minimum
flow reguired to provide sufficient recirculation through the
piping and tanks with the transfer pumps. The orifice is con-
structed of austenitic stainless steel.

Gas Stripper and Boric Acid Evaporator Packages

The gas stripper and boric acid evaporator package (one per

unit) removes nitrogen, hydrogen, and fission gases from the
evaporator feed and then concentrates the weak boric acid solu-

tion to 12 weight percent boric acid for re-use. The package

consists of a feed pre-~heater, stripping cclumn, vent condenser,
evaporator, absorption tower, evaporator condenser, distillate

cooler, distillate pumps, boric acid concentrates pump§land “yent
associated piping, valves and instrumentation. Compresspr

The borated feed water from the holdup tanks flows into the
package to the feed preheater which heats the feed stream with
process steam. The steam flow is controlled by temperature
control of the feed exiting from the feed preheater.

W




The preheated feed flows into the stripping column where nitro- <i‘\

n, hydrogen, and fission gases are stripped from the borated

er. The feed flow 1s controlled by the evapcrator liquid

el. The stripped gases are vented via the vent header to

e Waste Disposal System. 7/ s ueusMg /s aided byi%e‘veﬂ+
Compresser during perisds of high ves7~ header Pressutef.

The evaporator concentrates the borated liquid to 12 weight

percent boric acid. The evaporator bottoms are continuously’ .

recirculated by one of the boric acid concentrates pumps, and.wYe'Mouifm
nen a batch is completed it is transferred to the boric acid by . dewsi

tanks if sample analysis indicates that it is suitable for meter,
re-use. If it cannot be re-used, the concentrated boric acid

sclution can be returned to the holdup tanks for further pro= ;_cf%a
‘cessing or transferred to the Waste Disposal System. )

Wat"9o 3/)'l

Except for vapors used as stripping steam, all vapors leaving
the evaporator flow through the absorption tower and then are
condensed in the evaporator condenser. The distillate is
pumped through a distillate coocler and out of the unit. A
portion of the distillate is recycled to the absorption tower
to serve as the absorption medium. After the distillate leaves
the gas stripper-boric acid evaporator package, 1t goes to the
primary makeup water storage tank for re-use. If analysis of
the distillate 1s required, it is sent to the monitor tank.

A1l lines and miscellaneous equipment in the system containing A
concentrated boric acid are heat traced to prevent boric acid (;;E
precipitation at low temperatures. -

9.3.7.2.2 System Operation

The Boron Recycle System is employed, when required to process
the contents of the holdup tanks. Sufficient instrumentation
readouts and alarms are provided to properly operate the system.

Evaporation

-

Water is accumulated in the holdup tank until sufficient quan-

tity exists to warrant an evaporator startup. Prior to startup

of the evaporator, the contents of the recycle holdup tank are -
analyzed and, if necessary, are recirculated through the evapo- (;f"
ravor feed demineralizers and filter. The flow can be dis-

charged back to the holdup tank or to the evaporator. The

eévaporator is then operated to produce a batch of 12 weight
percent boric acid. :

. \
During the operation of the evaporator, condensate is contin- (c;
uously sent to the primary water storage tank via the evaporator

9.3-52 | (/

W




® ~ ¥BNP-49

Svstem or Component

Chemicaf Volume and Control System

bt ]l et i B S G-

480V Input Source

C 8 A bldg vent bds 2A1-4,

Ice Condenser System

Refueling Water Storage Tank

Essential Raw Cooling Water System

Waste Disposal System

m»Kw,p Weter Tbeaﬁ"me«ﬂ‘ Plawt |

9.3-55

C & A bldg vent bds 1Al1-A,

€C 8 A bldg vent bds 1A1-4,
C 8 A bldg vent bds 2A1-A

Chem and Vol Con; Bd A

v —h—bit-p—re-nt—bd-—tdri—fr1 B} B

‘1

2B1-BJ,;

1B1-B

1B1-Bly4

Water Trcatmest Bus /Jmti O~ Mec -23i-



Sampled
System

RCS

RCS

RCS
‘Nlln Streanm
Wein Stesm
Main Steanm
ein Steam
Niin Steam
Nain Steam
Masln Steam
Main Steam
Main Steam
Hajin Steam

Blowdewn

RLS

Rcs

251

TABLE 9.3-2
(Continoed)

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA

Sample Location

Design

Pressure, psig
Teoperature, °F

Hot Leg Loop 3 P = 2485
7 T 650
Pressurizer Liquid P - 2485
T= 650
Pressurizer Gas P = 2485
v T= 650
Steam Gen No. 1 to H.P. Turbioe P = 1188
T = 600
Steam Gen No, 1 to B.P, Turbine P = 1185
T = 600
Steam Gen No, 2 to H,P, Turbine P = 1185
. T = 600
Steam Gen No. 2 to H,P. Turbine P = 1185
T = 600
1
Steam Gen No. 3 to IO.P, Turbine P = 1185
T = 600
Steam Gen No. 3 to B,P, Turbine P - 1185
T = 600
Steam Gen No. 4 to H.P, Turbine P = 1185
T = 600
Stesm Gen No; 4 to H,P, Turbine P = 1185
T = 600
Steam Gen No. 1, 2, 3, 8 4 Downcomers P = 1185
T = 600
Steam Gen Blowdown No, §, 2, 3, 8 4 P = 1185
T « 600
Steam Gen Blowdown Flash Tank P = 500
' T = 300
HOT LEf Leop 1 Pz 24ss
T = 45O

Revised by Amendment 52

HET LEL atop 3

Sheet 4
peayes
'r = ‘v '/l}

Sample Type

(See Note 1)

Hot Sample Room
Bot Sample Room
Bot Sample Room
Titration Room
Local

Titration Room
Local

Titration Room
Locsl

Titration Room
Local

Hot Sample Room
Hot Sample Room

Local

Re ? Crud 5(..»»}!’(;,-

Res Crade Sump/er‘
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Upon receipt of an accident signal, both emergency pressurizing
fans are started by the same accident signal that starts the air
cleanup units, éwm 2t pia: S s VTR IV N PN Fred
g i : The capability is provided to place
either of the Operating air cleanup units and either of the
Operating emergency bressurizing fams in the standby mode. The
standby components start automatically in the event of a failure
of the operating air cleanup unit or its Pressurizing fan.

/P‘\I:‘\

Buring control Toom isolation, the building normal air

Pressurizing supply system fanm will continue to operate to supply

fresh air to the electrical board rooms air—conditioning system. (f
. : . ) A 24

Double isolation dampers, mounted in the normal air pressurizing

supply duct to the Main Control Room air—conditioning system and

spreading room supply duct will automatically close to prevent

the leakage of unfiltered outdoor air to the control room,

The battery rooms ventilation system consists of three

100 percent capacity exhaust fans, with two on standby (except

during E1 692 smoke removal operations), discharging 55
approximately 2200 c¢fm of battery room air to the outdoors. The

fans are located on the E1 692 floor with two located ncar the

west end of the building and one located near the east end,

from the electric board rooms air—conditioning system return air.
Fire dampers, provided in each room’s air exhaust duct and air

supply opening, operate to isolate the room upon hLigh
temperature,

Air to replace that exhausted from each battery room is taken (:

The battery roonm exhapst fans are the centrifugal type, each

rated at 2200 cfnm against 1.25-inch water gauge static pressure
and each direct driven by a 1.5-hp motor.

ang dundf? CL'ZZ”ﬁauA/‘FEV7m4,fg/ééh0%37 a f;ra,
The battery rooms ventilafion system i required to operate at

all times except during the design basis flood and during E1 692
smoke removal operations A standby fan will automatically start
upon failure of the operating fan to produce airflowu however, 55
during E1 692 smoke removal operations, the two standby fans are

not available for use nor required, The battery rcom fans are (;
ESF equipment and are connected to the émergency power system.

The sprecading room is ventilated by two spreading room exhaust

fans located at the east end of the spreading room at El 729..

These 50 percent capacity fans each exhaust approxzimately 2000

cfm of air to the outdoors for a total of 4000 -cfm. One (\
spreading room supply fan, located in the mechanical equipment

room at E1 755, supplies approximately 1200 cfm of air from the
contrel room ajir- conditioning return air system, An additional
2000 c¢cfm of air is supplied bty the pressurizing supply fans, The |
room is thus maintained at a slight negative pressurc and 50
approximately 800 cfm enters the spreading room via lecakage from

the adjoining rooms, ‘ ::
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Upon Teceipt of an accident signal, both éemergency pressurizing
fans are started by the same accident signal that starts the air
cleanup units ,4wm . 2 S et i Aeiine e
e i ;i The capability is provided to place
either of the operating air cleanup units and either of the
Operating emergency Pressurizing fans in the standby mode. The
standby components start automatically in the event of a failure
of the Operating air cleanup unit or its pressurizing fan,

- Oy B0

During control room isolation, the building normal air
Pressurizing supply system fan will continue to operate to supply
fresh air to the electrical board rooms air-conditioning system.
Double isolation dampers, mounted in the normal air pressurizing
supply duct to the Main Control Room air-conditioning system and
spreading room supply duct will automatically close to prevent
the leakage of unfiltered outdoor air to the control room.

24

The battery rooms ventilation system consjists of three

100 percent capacity exhaust fans, with two on standby (except

during E1 692 smoke removal operations), discharging 55
approximately 2200 c¢fn of battery room air to the outdoors, The

fans are located on the E1 692 floor with two located near the

west end of the building and one located near the east end,.

Air to replace that exhausted from each battery room is taken
from the electric board rooms air—conditioning system return air.
Fire dampers, provided in each room’'s air exhaust duct and air

supply opening, operate to isolate the room upon high
temperature,

The battery room exhaust fans are the centrifugal type, ecach
rated at 2200 cfm against 1.25-inch water gauge static pressure
and each direct driven by a 1.5-hp motor.

/Ku;‘\

angd y a 72 -hour ,Dé/';dﬂ/ é//cwx'/z7 a 74"2,

The battery rooms ventila ion system i required to operate at
all times except during the design basis flood and during E1 692
smoke removal operations A standby fan will automatically start
upon failure of the operating fap to produce airflowun however,
during E1 692 smoke removal operations, the two standby fans are
not savailable for use nor required. The battery rcom fans are
ESF equipment and are connected to the emergency power system.

55

The spreading room is ventilated by two spreading room exhaust
fans located at the east end of the spreading room at E1l 729,
These 50 percent capacity fans each exhaust approximately 2000
cfm of air to the outdoors for a total of 4000 cfm. One
sprecading room supply fan, located in the mechanical equipment
room at El 755, supplies approximately 1200 cfm of air from the
contrcl room air- conditioning return air system. An additional
2000 c¢cfm of air is supplied by the pressurizing supply fans, The
room is thus maintained 2t a slight negative pressure and

approximately 800 cfm enters the spreading room via leakage from
the adjciuing rooms.

52
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conditions to conserve heat. Supply air is ducted to various
clean or accessible areas of the Auxiliary Building from which it
flows to areas of progressively greater contamination potential
before being exhausted through a duct system by . the building
exhaust fans. In the event of a fuel-handling accident,
radiation monitors in the vicinity of the spent fuel pool will

| signal for system isolation before the first contaminated

\ airborne particles and gases reach the normal exhaust stack. See
Section 9.4.2. "

The building supply air is provided by belt-driven centrifugal éﬁéﬁ
fans located downstream of the heating/cooling coils. Each fan NG
is rated at 100,000 cfm at 4.0 inch water gauge.static pressure

and is driven by 2 nominal 100-hp motor. These fans are not 52

\ Engineered Safety Features and are not energized from emergency

‘ power. The building supply filters are composed of two parallel

‘ banks with 102 individual filter cells per filter bank. Each

| filter bank is rated at 85 percent efficiency based on NBS

| atmospheric dust spot tests,

| "The general exhaust air from the Auxiliary Building is provided 35

’ by four exhaunst fans each rated at 50 percent of system capacity.
These fans are controlled in blocks of two; during normal

| operations ome fan is in operation with the remaining fan in the 41
‘ standby mode. These fans are located on the roof of the
| Auxiliary Building and discharge into the auxiliary building 35

exhaust stack.

| An inlet damper in series with each auxiliary building exhaust
fan is used to regulate the volume of air exhausted as required
to maintain 1/4 inch water gaunge negative pressurc within the
building. P At r g At todeds at i

ach of the centrifugal exhaust fans is a belt~driven unit rated
at 84,000 cfm against a 5.75-inch water gahge static pressure and 35
driven by a nominal 125-hp motor.

The isolation dampers and the ductwork between these dampers that
make up part of the Auxiliary Building Seconddry Containment
Enclosure are designed to the requirements of Safety Class 2b and
Seismic Category I. All other portions of this system are
Seismic Category I(L). - :

However, dufing +he interim between uni+ L and uait 2 fuel
loading | only "o shight hsgahi/a Pressure Will be malntarned

due 45 continued “unit Construction. The inlet dampers .
are auto mahcallk/ opera+ecL b\/ Static presswe. Controlle s,

9.4-18




-Two fans are located on the Unit 2 side and each is rated atgﬂﬂr‘

WBNP-55

This ventilation system is designed to 1imit the temperature in
the transformer rooms to 104°F when the entering air temperature
is 97°F, Electric heaters are provided to maintain temperatures

at not less than 60°F when the outside air temperature is 15°F or
less.,

28] 52

The system is designed to meet Safety Class 2b and Seismic
Category I standards,

9.4.3.2.7 Miscellaneous Ventilation and AirConditioning Svstems

The control rod drive equipment room design maximum ambient
temperature is 9Q0°F DB, 67°F wB, To maintain these limits, two
100—percent—capacity ai;—conditioning units are located within
each room. During normal operation, omne of the air-conditioning
units in each room is in operation with the other on standby.
Each unit is automatically controlled by a self-contained thermo—
stat, Electric unit heaters are located in each room to maintain
the rooms at no less than 60°F during cold weather.

The instrument shop's design maximum ambient temperature ig

80°F, To maintain this, a chilled water cooling coil has been
selected which utilizes 100 percent makeup air to prevent the
recirculation of any contaminants. The rated capacity of the air-
conditioning unit is 74,600 Btu/h with 1250 cfm of air supply. l
The hot instrument shop ezhaust is provided by a lab exhaust hood
which is connected to the general building exhaust duct system.

The sample room is ventilated by five lab hoods, each with an
exhaust fan, Three fans are located on the Unit 1 side and each

is rated at 900 cfm at 3.5 inches water Bauge static pressure. ‘géTo
cfm at 3.5 inches water gauge static pressure, Air enters the 55
sample room through doors with transfer grilles and back draft
dampers, Each hood is provided with a separate exhaust fan and

HEPA filter assembly. The HEPA filters located upstream from

each fan have a nominal efficiency of 99,97 percent. A
differentia1~pressure gauge is used to indicate the need for

filter replacement., Each hood exhaust fan discharges into the

general building exhaust system,

The additionail equipment building for Unit 1 is served by three
air-conditioning units, The first provides 3500 cfm to the
spaces on E1, 729.,0, 740.5, and 752.0. The second provides 6100
cfm of cooled air to El. 763.5 and E1. 775.25, The third
provides 9450 c¢cfm to the €equipment spaces on E1. 786.5, The Unit
1 additional equipment building air—conditioning units are each
designed to cool the intake air from 92°F DB and 73°F WB to

GT°F DB and 749K wp when supplicd with 850 cooling water,

9.4-24
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2. Supply fresh air for breathing and contamination control

< '\ when the primary or secondary containment is or will be
-occupied.

3. Exhaust primary or secondary containment air to the outdoors
whenever the purge air supply system is operated,

qr 4. Clean up containment exhaust during normal operation by
routing the air through HEPA-carbon filter trains before
release to the atmosphere to keep releases well below 10 CFR 55
20 limits and to comply with 10 CFR 50 Appendix d.
s. Provide a reduced quantity of ventilating air to permit

N occupancy of the instrument room during reactor operation.
The provisions for 2, 3, and 4 above will apply.

6. Assure an unimpeded closure during a LOCA or a fuel handling 52
of the isolation accident valves installed in the system
penetrations.

Items 1 and 6 above are safety-related functions. 55

The primary containment penetrations for the ventilation supply
and exhaust subsystems are designed to primary containment
structural standards. These are discussed in detail in Section
6.2.4, "Containment Isolation Systems.'

) The containment purge system was sized to maintain a safe working

‘ ’ environment within the containment during all normal operations.
This makes the system capacity more than twice as large as needed
for preserving safety and ¢cleaning up containment during a fuel
handling accident. In the event of a fuel handling accident, I 55
approximately 200 percent of the purging capacity needed to clean
up the containment atmosphere in the postaccident period is
already in operation or can shortly be brought into operation.

To prevent excessive radiation releases to the environment due to
a fuel handling accident, the supply fans, exhaust fans, and air 5
cleanup filter assemblies for each unit are controlled in two
trains. The controls are designed to have simultaneous - starting
and stopping of the matching supply and exhaust equipment and to

(; initiate an automatic shutdown and isolation upon receipt of the
containment ventilation isolation signal. Following a fuel
handling accident, failure of a single component will not prevent
full air processing through the remaining purge exhaust/supply
train, if desired.

The containment purge exhaust cleanup equipment will assure that
é:? activity released inside containment from a refueling accident or 52

a fuel handling accident will be processed through both HEPA
filters and carbon adsorbers before release to the atmosphere.

No fuel handling operations inside the primary containment will
be allowed unless either the containment purge ventilation system

s oy Z'Zom‘ ) st o e Lm ' - 155
w0 seplodzd " primarty coitaimment
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Item

Intake Structure

Fire Damper

Motor-
Operated
Damper

Diesel Generator
Room Space
Heaters

Function

To channel incoming

air flows into the
Diesel Generator
Building supply
air system.

To prevent a fire

from spreading into
the diesel generator

room.

To prevent kackflow

through the diesel

generator room when

the ventilation
system is idle.

To maintain the
diesel generator
rooms at or above

60 F during periods

of cold weather.

TABLE 9.4-4

FAILURE MODES AND

DIESEL GENERATOR VENTILATION SYSTEM

Failure Mode

Blocked

Open
(during a fire)

Closed
(during nor-
mal operations)

Closed
(during nor-
mal operation)

Open
(during shutdown)

No output
(during cold
weather)

Both Heaters
fail

EFFECTS ANALYSIS

Effect on System

Effect on Plant

Remarks

Loss of ventila-
tion to one diesel
generator train.

Fire may spread

through ductwork.

Same as Item 1

Same as Item 1

None

None. Reduced ven-

tilation air flows
and remaining

heater can maintain
adequate temperature.

Reduced (or no)
airflow from ven-

tilation system can

maintain adequate

Tempevatures

Sheet 1

None, The
remaining diesel
generator will be
capable of pro-
viding adequate
power to safely
shut down the
affected unit.

Same as Item 1

Same as Item 1

Same as Item 1

None

None

None

Possible loss of
one diesel genera- ¥:
tor function eentzal UNT!

failure is repaired.

Possible loss of i
diesel generator
unit's function
because of fire.

Same as Item 1

Same as Item 1

Heaters perform no
safety-related
function.

Can result from
Loss of Offsite
Power (LOP) or
seismic event. In

these cases 0/6-
will previde all
Negessary ,\ea:a“u\l?-

Added by Amendment 26 -a



Igenm Function

To sense the temp-
erature of alr as it
leaves the diesel
gsnerator room and
to sctivate or
deactivate fans as
necessery to malin-
tain required
temperataores,

5. Temperature
Sensor

6. Fire Damper To prevent a flire
from spreading into

the diesel generator

hoager thad
“Tempeoatur

TABLE 9.4-4 (Cont.)

FAILURE NODES AND EFFECTS ANALYSIS

DIESEL GENFRATOR VENTILATION SYSTEM

Fajlure Mode Effect on System
High Assoclated fon None

will operate con-
tinnously untif
manovally turned off.,

(scNses A
thghey +han

attuad
‘fenvperdore,)

Lov None, Second fan None
) and the genmerator
(56/“5% & and electricel panel
cooling fan and
, its assoclated
Ho ' temperature sensor
Ac'* will provide
€) necessary ventile-
tion up to the max-
imum design outdoor
temperatuore of 97°F,

Same as Item 2 Same as Item 2

Same as Iten 1

room, .
7. -8;&090&~F-a(04~——-5lt—oxha»ct-p:4u.——-——uﬂoeontpuLuL_m___.ﬁﬂunczikzﬂnnﬂiit:——-——Nono—
. mover, . trein—"
4A-Gcn-t4:o:—aad——-——fo--n4n&a4n—acooytn~———No—cntpnﬁ——-__-—~ﬂnn— The.2 Nones

—Flectrical .. _sble gt the generstor o e . axhanst fans will
panel-cooling —inlet and—4neide—ani e e provideo—tho-neces—
8 B s e 11081 LTI OB e e e sary vent ilation np .

to the maximnme. s

;nngl-
~dssign-outdoor-sisr.
tenpereture—of-970F u’
8. Flow Seasor Senses loss of air Bigh None - None

flovw in duct. (while sasso-

clated fan is

operating)

(Sheet 2)

Effect on Pjant - Remarks

Spece heaters will
prevent excessive
cooling during cold
weather,

Same ss Itein 1

5\”/6' M*h}q/tﬁlew%i
5_65 4‘7"‘}00//'/)1@,4/‘/’ l/




TVA 11030 (Wik-7-75)

FAILURE WD0Des AND EEFECTS AMALYSIS

| EFFECT on EFFECT on
ITEM FUNCTION FAILURE MODE SysTEM PANT REMARKS
T, EXHAvST AR EXJIAVST prme | Ao OOTPUT 3 | SECOUD Fan AND NONE
Fﬂd MOVER, ouUTSIDE TEMP THE GENERATO
AND ELECTZICAL
£97°F

o ourT PvT 3

VT3 1Dk TeMP
> q1°F

ANEL cooLiNG FAN
witL ProviDE THE
MECESIALY VENTILATION)

E)(cESS;U& Danmls.
TEMPenATUNES Wil
CABE ACCELATED
DEGaeDaTION AND
ennlY Fanvne or
THE ELEc.Tn.;uL
FPanEL AaND  DIESEL

GreErenavpl..

tONEY THE SaFety
NEATED SySTEMS "
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- VA 11030 (Wiwn-7-75)

FAILURLE M™MDODeS AMND EFFECTS ANALYSIS
EFFECT on EFFE N
I Tem FUNCTION FAILURE Move | (o e REMALKS
A
. NoVE. 3

GENERaTOR AND | TO MANTAIN MeLemntle] NO oUTPUT 4 | exwAvsr FAWS NoNE. .
ELE(—T'Q_\CA\,‘ -W'4?EMWQES ‘\T -‘HE LIS DG TMP WI“«L Plon D& . B
el Verntgnio G ENensto.  WILET < 80°F AD2@uATe.  Vevmuanal b
FAN AD Nsipe THE '

ELECcTUICL . Panps e

pe ovirPuT 3
w1§:p¢ Temp
> &0 °F

A

EXCEsS e OPeraTmG
Temperdvres WI‘LL
cavsE AccElensTED
Pegeepanal AND
EAnly FAiLVAE
OF THE ElE2TRICAL
PAVEL AwD P2
Diesez. SeV/inavol

N ATED SYsSTems
/v HE AFFqLTéD
reden- VT can)
Bs fowpted gy .
Tve nEDvNMDAMT
Diesgr  Govitavod-
A PVT,
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17.

18.

t9.

20.

Iten

Flectrical
Roard Room
Exhau<t Fan

Isolation Damper

Fire damper

Entire Dizssel
Senerator
Building
Ventilation
System

\\ a

Function

Roard room ventila-
tion prime mover.

To prevent back-
flow through non-
operating fans.

To prevent a fire
from penetrating
the barrier '
between the
diesel generator
room and the air
exhaust room,

To maintain plant
safety in the event
of a loss of offsite
power due to a
natural diaster

or plant accident.

TABLE 9.8-4 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

DIESEIL GENERATOR VFNTIIATION SYSTEM

de

Failure Mo

No output

Closed
Open

Fail closed
(During
normal
operation)

Fail open
(during a
fire)

Seismic Fve

nt

Sheet S

vffect on System

Ef fect on Plant

Remarks

Same as lTtem 13

Same as Item 13
MNone

Air flow through
the exhaust

hood will be
greatly reduced

Fire may spread
through ductwork

Essential portions
of this system
will remain func-
tional because of
their design to
Seismic Category

I requirements.

Same as Item 13

Same as Item 13

None
None
None. The
remaining

diesel generator
will be capable
of providing
adequate power

to safely shut
down the affected
unit.

None

Same as Item 13

Same as Item 13

same As Tten 1
-Redundant—tusible
-l inkos-wi-tl—be—used—
-in-—-this—damper—to—
etiminate—the——— 33
possibility-of-a—
singte—faiture—~cansing
a—loas—of-air—flowd

Possible loss of
one diesel

Nonessential compo-
nents of this systen
are designed to
Seismic Category
I(L) if they

are located close
to essential compo-
nents or systems.

Revised by Amendment 33




Itenm

Function

WBNP-45

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROI. BUILDING NVAC SYSTEM

Fajlure Mode

Effect on Subsystem

Main Control Room Pressurization and Air Conditioning Subsysten

1. Tornado damper

FCO 31-32 =33

Isolation during
tornado conditions

Open
(During
tornado)

Closed
(Normzal
operation)

Loss of one of
two redundant
dampers in duct,

Loss of fresh

air supply to
Control Building
Pressurization Fan
A-A,

Effect on System

None.

None. Redundant
fan with parallel
flow path.

Remarks

. ’
Redundant dsmper kn-s
-with-faited~damper.. tlps e

Control Building Pres.
Fan B-B starts upon low
flow signal from fan A-A.

9?——¥urnxdv—ﬂumper————ﬂxmv-ts—+tem—¥r————¥———samefas~+tem—§7———8nme*aa—+tenr41—————~8amﬁ—ts—+1em—47—f-—8emo—&s—#&om—}v————e

FCO 31-33

Isolation
damper
FCO 31-1

8

Control Building
Pressurization
Fan A-A

PYa

i "* }, Backdraft

damper
31-2097

Isolate Pressurization
Fan A-A supply

To provide fresh air
and pressorize Control
Building during normal

“operation; to provide

eir to lower floors
of Control Building
during emergency
operation modes.

Precludes backflow
from Fan B-B through
Fan A-A

Open
(Fan A-A on
standby)

No or low flow

Incorrect Vane
modulation
resulting in
reduced flow,

None -

Loss of flow from
Fan A-A

Decreased flow
from Fan A-A

Loss of flow

Closed
(Fan A-A path for Fan A-A
operating) : .
Open None
(Fan A-A on :
standby)

Sheet 1

None

L4
Decrease N
*Momentury-decrewse
,of—flow \;‘Ql)"’g' lutiod
tJoss of postite

. Vewtilatio

Loss of normal
positive pressure

None

None

Fan B-B, redundant to
Fan A-A is operating.
Backdraft damper, iten/f‘}
prevents backflow through
Fan A-A.

Fan B-B starts upon low
flow signal; alarm initiated
in Main Control Room

If reduction in flow is
great enough, red' \dant
pressurization fa. starts
due to low flow signal.
MCR positive pressure is
indicated in habitability
area.

Fan B-B starts upon low
flow signal from fan A-A;
alarm initiated in MCR.

Isolation damper FCO 31-1
prevents backflow. . .

\

Revised by Amendment 45
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B f- 144-1V¥ Heating

Item

Coil

ang;ign

Tempers fresh air
supplied to control
building during normal
operation.

WBNP-45%

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS

CONTROL BUILDING HVAC SYSTEM
Fa re_Mode E on Su e

Fresh air warmed
too much prior to
introduction to s&ir
bandling units.

On (Normal
operation)

Off or no heat Fresh air not
heated prior to
entry to air

handling units.

Sheet 2

Effe on S em
None. Cooling

coils remove
excess heat.

None

Remarks

Cooling Coils remove
oreess heat

Control Building equipment
will proauce sufficient

heat to maintain acceptable
temperature. Operators will
notice departure from
optimum comfort conditions
and investigate.

Revised by Amenament 45
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING IIVAC SYSTEM

Item Function Failure Mode Effect on Subsystem Effect on System Remarks
le’/ Tornado damper Same as item 1. Open Same as item 1. Same as item 1. S0me O35 'r'}c;n\ 1.
FCO 31-34 - 35 (During : :
a / tornado)
Closed Same as item 1 Same as item 1. . . SaMmc G5 "C’m i‘
(Normal except fan B-R :
operation) affected.
Closed " Loss of fresh sir None Control Building Emergency
(Emergency supply to Control ) Pressurization Fan A-A auto-
operation modes, Buvilding Pressuri- matically starts upon low-
Emergency zation Fan B-B and flow emergency pressuriza-
Pressurization toss~of—ftow—to= tion Fan B~-B and supplies
Fan A-A Control Building _ . air to lower tloors of the
operating) Emergency Control Building. Control
Pressurization Building Emergency Pres-—
Fod A-A surization Fan B-B automati—
cally starts upon lovr-—flow:blﬁﬂﬁf
from Emergency Pressuriza~
tion Fan A-A to maintain
hebitability area positive ~
pressure. Each Control
Building Emergency Pres-
surization is auct connected
| to a separate air intake to
i provide two 100-percent
| capacity air supyly systems.
If it is desired o utilize
the emergency air intake
associated with Emergency
Pressurization Fan A-A
(refer to Section 15.5.3),
the failed tornado damper is
accessible from within the
Control Room habitability
area and can be mannally
opened. .
~8+—Forrsdo—damper——Fbame—-ae—itemtv—-Same—ns—itom I Same-ss—-item—I.———Samo—ae-dten-T.— . Some as item T. |
FCO 31-35 . ’
“
>:>
Sheet 3

Revised by Amendment 45
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Sheet 4

Iten Function Failure Mode Effect on Subsystem Effec n_System
Z.){ Isolation Isolate Pressurization Open . None None
demper Fan B-B supply (Fan B-B on
FCO 31-2 standby)
(3}6./ Control Same as item A% Same as item 47  Same as item A7 Same as ltem,d’.’
Building ' . ' except Fan B-B.
Pressurization ' :
Fan B-B
q,V{. Backdraft Precludes backflow Closed Loss of flow path - None
damper from fan A~-A through (Fan B-B for Fan B-B :
31—209% fan B-B operating)
Open None None
(Fan B-B on
standby)
'0}2{ Isolation Isolates habitability Closed Loss of fresh air Reduced flow
damper(3) area from fresh air (Normal supply to MCR air through MCR air
FCO 31—3)‘4 supply to lower floors operation) handling unit. handling unit
in emergency modes. and loss of MCR
positive press.
Open One of two None. -Redurduot
(Emergency redundant damprs damper—in-seriocs
mode) in duct is lost.
$8———Fsotatior——————Ffame—as—ttemid S ame—as—ttem1i—Seme—ns—item12+——Same—ts—item-12+—
dampes- .
FCO-31-4r

Remarks

Fan A-A, redundant to

fan B-B is operating. q
Backdraft damper, item 117
prevents backflow tnrough
fan B-B.

Samec as item 47 except
Fan A-A. & a.r-}s Ltpgl./
low $low sigial feom
Fal\/ b"Bn

Fan A-A starts upon -1({2:904

flow signal from Fan B-B,
alarm initiated in MCR,

Same as itcm,za except
FCO 31-2.

Position of damper is
indicated in MCR.

Redundan? damper
IN series

Revised by Amcndment 45
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Item Function Fajlure Mode Effect on Subsystem Effe n_S em . Remarks
,' )«/. Tornado dumper(ﬁ) Same as item 1. . Open . Same as item 1. Same as item 1, SAME As l}dm 1
. FCO 31—21)-;52, (During tornado) )
Closed None None Emergency air intake not
(Normal required during normal
operation) operations.
Closed Loss of flow to None Emergency Pressurization Fan
(Emergency Control Buoilding A-A starts on low flow from
operation Emergency fan B-B. If it is desired
modes, Pressurization to utilize east emergency
Emergency Fan B-B. air intske, the failed
Pressurization tornado damper is accessible
Fan B-B from within the Control
operating) Room habitability area
and can be manually opened.
18 _Tornado damperx... Same_as item 14 o Same.as.item-14. . Same-ss-—iteml14r—Same—ges—ttemt4—SBame—us—ttemr 14—
—FCO0-33-22-——.
l:l»)ﬁf Balancing Permits either Open Operating emergency None There 1s no requirement for
damper 4in— Fmergency Pressuri- ’ press. fan will taking emergency press. Air
-Emergonop. zation fan to be used draw air from both - from a particular emergency
Presserizetion with either emergency air air intake initially. If it
fan—oross— emergency air intakes. ’ is necessary to choose a
<onnyd intake. particular intake during the
31-2114 : . ) course of the eme: irency, the

damper is accessi e from
within the Control Room
habitability area and can be-
adjusted. The damper is
normally locked closed.

,3.)21 Isolation Isolates Fmergency Open (Fan None None
damper Pressurization Fan A-A A-A on
FCY 31-6 from supply. standby)
Closed Loss of flow from #Mowentary-Pecrease Redundant fan B-B starts
(Fan A-A Emergency Press. in emergency on low flow from fan A-A;
operating) Fan A-A. press. flow. alarm sounds in MCR.

Sheet 3

Revised by Amondment 45
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

ltem Fupction Failure Mode Effect on Subsystem Effect on System Remarks
~
,!,L‘—}" Bel-enoing Betenoc—fiow—to €losed boss—of—flow—frem Samﬂs——i—tem——l—?—.————Same—ns—-item—L?—-——-leancivng
demper Emergency—press: {Fen-A-A Emergency-Press dampers—are—locked-in-place—
31-2095- Fan—A—A: operating)—e————Fan-A-A, sfter—proper—initial adjust-
: , menty—subsequent—slipping-of—
~damper—position—ts-untikelys
This—damper—is—nccessiblo.
from within-the-Control—Reom—
hebitability—ares,—
'AL)&./ Control Pressurize Control No or low flow Loss of flow from *‘Mumvmry-ﬂecrease Same as item}‘ﬂ
Building Room habitability fan A-A, "in emergency )3
Emergency area in emergency press, flow,
press. Fan A-A operation modes,

sisan it 1T,

s dents . Samcas ifen) :
1 207 1solation Fsotete—Emergr—Press vamcus_l‘}em ,5'"35 MCQ’%HU'[&,‘ ,3 Noner .
Sane 45 1lém 5 signat—from—FaurB-Br—atarm—!

damper Fen-B=Bfrom—supply. except—Fan-B~B:——exopt-Fan-BeB
FO 315" Sanme As itom 1D exceht Fau B-& except FoyB-B “Enitinted—in-MER-
‘ v - . CACept Faw B-0 , '
21, ;&Mog——_Baknoob—&Lw—-t-e—msme-&s—!—mH&r——Samel&Heem—-l—Ba——-‘Momeat»a»sy-deeee&so-—Seme«&s—i»tom—l»&—o
damper Enezrg.. Press.-Fan-B B.——o;oopt——&n—-B—B,———e;eept——FaikB—B.—-is—-emeege-ncy-p:s.,
31=209¢ sure—fiow:
[} ) .
,52{ Control Bldg, Same as ;temm Same 2s item 397 Same as item J’ﬁ, Same as item 19" Saneas—jtem—2ia X dwdﬂdH’lfbﬂA"A
emere. Press. X3 /Y except Fan B-B, 4 sturts o few Flod sigaal .
. . [
an. B- Faw B-Bjalorm juitiated|w MCR
)T.,Qf‘ Backdraft Precludes untreated Closed No recirculation Increased flow This failure mode is
damper air flow from Emerg. (Emerg. air air ducted to air of outside air unlikely. Frequent tests
31-2103 Press, Fans to Mech, cleanup fans cleanup units. processed by of the emergency ventilation
Equip, Rm, via operating) air cleanup and pressurization system
spreeding room unit. (at least once per 30 days)
supply fan air intake. will verify operability of

system and decrease
probability of damper being
frozen in the closed
position. Damper is seis-
mically qualified to prevent
failure due to seismic
event,

Sheet 6

Revised by Amendment 49




Item

Isolation
damper
FCO 31-8

142

19,25

Emerg. Air
c¢leapup unit
A-A

20467
emerg. air
cleanup unit

Fan A-A

Isolation
damper
FCO 31-7

2. o

ax.;67
Emerg. air
cleanup unit

B-B

Control Bldg.

Control Bldg.

Control Bldg.

Function

Isolates air cleanup
unit from duct system

during maintenance and

standby conditions.

Processes potentially
contaminated outside
air prior to release
to habitability area,
during emergency op.
modes.

Draws recirc, and
fresh air through
air cleanup unit in
emerg., op, modes.

" Same as item 267

1¥

Same as item 27

19

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Effect on Subsystem

Effect on System

Fajlure Mode

Closed

(Emergy. air
cleanup fan A-A
operating)

Open

(Emerg, Air
cleanup Fan A-A
on standby.

Fan B-B
operating)

Blocked

Leaking

No or low flow,

18

Same as item 26°
except Fan BB,

Same as item 277

19

Loss of flow path
for emerg. air
cleanup fan A-A,

Flow path to.
air cleanup unit
A-A is opened.

Reduced or no flow
through air cleanup
onit Fan A-A,

Some air may bypass
filters.

Low flow through
sir cleanup
unit A-A.

Same as item 56'.
except Fan B-B,

Same as item 2T,
except Fan B-B,

Sheet 7

None

None

None

May release
contaminated air
to habitability
area,

WMomentary decrease
“in flow frem—eir
cleannp—unite

None

}
Same as item 277

Remarks

Redundant fan B-B starts
con low flow signal from
fan A~A, Initiates alarm
in MCR,

Backdraft-damper..downstream
of wir-clesnpop—unit-fan—-~a-A
prevents-backflow—through-—
air--cleanup.unit. .

Redundant Fan B-B starts
on low flow signal from
Fan A-A; alarm initiated
in MCR, Blockage of flow
through filters is highly
unlikely.

Air cleanup units tested
with DOP/freon at least
once per oOperating cycle

to ensure leakage criterion
is met.

Redundent Fan B-L starts
on low flow signal from
Fan A-A.

1 ¥
Same as item 21, 1€ e
Fay B-13 4

19

Same as item 27, except
Fan A-A.stants oa) /ow

S ———
~—~—

F/;.-o,'ul /i
Not be Any:
dne to the
Neqaf‘l re ptus:
Y the MCR @ )

huuﬁ(i[&Vi Uwi

49

$flow 5371‘7-1/ from Fav B-B
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Table 9.4-7

FAiLURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Item Function

Failure Mode Effect on Subsystem Effect on System Remarks
- D same Ax g tem A0
9\32«9./' Control Bldg. Same as item 28’.‘ Same &8s item 2€. Same as itemﬁ‘gf Same as item %8‘. Fan-A-A-sterts-upe
Emerg. Air aD 30 except air cleanup -signal—from-Fan-B-B,—Alasrm—
| cleapup unit : unit B-B., ipitiated—in MCR, __

Fan B-B

30. Bslancing Balances recirc. flow Closed
damper to emerg. mir cleanup
(typical of 2) unit during emerg,
31-2101,-2102 operating modes,

Partly closed

Increased flow
through redun-
dant grille,
overall flow
reduced slightly,

No flow through
one of two intake
grilles,

Balancing dampers will be
locked in the proper
position following initial
system balencing., Dampers
are seismically gualified,
Probability of failure is
very small,

Reduced flow
through one of
two intake grilles, s

Same as above. Same as above. ‘ -

#+—Beleneing——  Balances—pressurisd ng—Closed
~damper.. _______ fresh air snpply

No-fresh—and/fer———Lossof positive — Same—as—itom 34,
pressurizing air press. _in

~31-2106 prior.to_entry to supply_to_Control._. habitahility 49
MCR-sir-hendling —Bldg. SFeR.—
units—during normasl
| “0pr3—balances——— __Pazrtly closed Low-flow—for May—lose—positive—Same—as—item—34,—
| <clesned-air_in préessurizing-and———pressurey e ——
| ~ABSE G r—OPv—mOdee fresh-alr-supplyy
32+ Balancing Bslencec—roturnair Closed No—flow-from-mech Nay-eventually.—  Other terminals_ throughout
-denpes from-Heoh.-Equip.—Rn 8quipe—Tm,—t0-MCR_____lead to over= babitability area will . .
312107 to.MCR_aic handlisg

unlte

sir-handling-upitsr—heatingof drav—insufficientflow— o

mechanical—equip~——to-make—up—the—difference; ..

a} so—sec—item~34-—Damper—io——

*
ment—-rooms

accessible-from-w Hhin-—“———-—f

habitability—area~

Bheet 8

Revised by Amendment 40
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Item Function Failure Mode Effect on Subsystem - Effect on System
214.351. Isolation Isolates MCR air " Closed - No flow through “MOHENnTaYy decrease
: damper handling unit A-A (Air handling ABU A-A, -in flow from—MCR—
" FCO 31-12 while on standby or unit (AHU) A-A -ABUts,
during mafintenance. operating)
Open Flow path opened None
(AHU A-A on to AHU A-A,
standby)
2255;(7 Modulating Modulates flow over Closed All flow bypases Temporary
damper cooling coils to (coil portion) cooling coil, increase in
FCO 31-82 maintain air temp temp in the )
{bypass at thermostat habitability ares.
type) setting,

Main Control

Cool, humidify, and

Spurious
modulation

No or low flow,

Air not maintained
at thermostat
setting,

Loss of flow from

None

a4

Same as item 37

Room air circulate ventilation AllU A-A, (closed failure)
v Hapdling air to control room
F\' b‘( Unit A-A habitability area No humidifica- Low humidity air None
Nwm tion released to MCR,
10 ¢
2
Over humidifi- Bigh humidity air None

cation

No or under

released to MCR,

‘Air released from

Temporary increase

cooling AU A-A is above ip temp, in
scceptble temp. habitability area,
Overcooling Afir released from None

AHU A-A is below
acceptable temp.

Sheet 9

Remarks

Redundant AHU, B-B, starts
on low flow signal from
AHU A-A,

Backdraft damper, item 40,
prevents backflow,

Bigh temperature initiates
start of redundant ANU,

Same as above,

a4
Same as {item 37 (closed
failure) ’

Ambient humidity conditions
should be acceptable.
Relative humidity is not a
safety-related parameter.

Cooling coils should remove
sufficient moisture to main-
tain acceptable conditions,

3

Same as item 38 (spurious
modulation failure)
Reduondant AHU starts on low
chilled water flow or high
temp,

Duct heaters and/or equip-
ment loads provide suffi-
ient heating to offset over-
cooling, Overcooling is not
a safety-related concern,

Revised by Amendment 49
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Item

Backdraft
damper
31-2108

Isolation
damper
FCO 31-11

38. Modulating

;L1 damper
FCO 31-91

Main Control
Room Air
Handling unit
B-B

Backdraft
damper
31-2104

Isolation
damper (1)
FCO 31-19
Feo 21-20

42 lsol-ation

Function

Precludes backflow
through MCR ABU .
A-A when A-A is on
standby,

a

Same as item 377
except AHU B-B.

as”
Same as item 387
a¥

Same as item 397

ale
Same as item 467
except AHU B-B,

Isolate Control Bldg.

ducting from Shutdown
Board Rm. in Aux. Bldg,
(air supplied to Shut-

down Bd. Rm. only in
flood condition)

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Failure Mode

Closed
(AHU A-A
operating)

Open
(ARU A-A on
standby)

Same as item

Same as item

2
Same as item 397

26
Same as item 40
except AU B-B,

Open

Closed

2
2
except AHU B-B,

a5

Effect on Subsystem

Effect on System

Flow path from
AHU AA is blocked.

Backflow path
opened to ANU
A-A from AHU B-B,

:
Ssme as item 37,
except AllU B-B,

2§
Same as item 38,
wxoept-AHU-B=B

2%

Seme as item 39%
except AEU B-B,

2%
Same as item 40,
except AHU B-B,

Alxr supplied to
shotdown Bd, Rm.
Aux, Bldg.

Emergency supply
to Shutdown Bd, Rm.
rot available,

2‘{/
Same as item.3

(closed failure).

None—e

A
Same as item A7,

25

Same as item 387

2y

Same as item 397

2

Same as item 40, .

Decreased total
flow to Main
Control R.
habitability area.

Insufficient
cooling for Shut-
down Bd. Rm.

Remarks

at
Same as item 37 (closed
failure),

Damper FCO 31-12 closes
when AHU A-A is on standby.

Snssdd i qcert| AR 4 4 ¢

wpon-low-flow—signal from——u
AHU-B~B—Baokdraft—damper\.
item-44,—prevents—backflow.

a9
Same as jitem 387

Same as item 39

Redundant AHU A-A starts
upon low flow signal ftochMrj
Srom-AHU-B-B, ~CO 31l Closc

is oN slandby
Damper normally closed,
accessible from within
Control Room habitability
area,

Flood conditions give
sufficient warning to
permit manual opening if
damper fails closed,

~deampor

[
'S
o>
®
L

F-S
N

Same—as -item—-d48,— o

Gaokd pk i
Dampe.rl cteal

1

;ﬁgﬂw ARU 8 |

Sheet 10
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSIEM

Function Failure Mode Effect on Subsystem Effect on System

Remarks

Othot—connections—esperience—

—sldghtly—increased-flow,——

ltem
—A43. _Balancing . _Balances flow_to Closed No flow_-to—the None
.____dnmp:t_.—____ucn.llneat_dlﬂnurt portion of linear

—{typical of

diffuser_to_which

o several)

33\,“./ S-kY Heiater

Same—as-ebove——

duct-.is connected
~Pertly—closed——Rednced—f1 ow—to None
one -portion-of
diffuser
Heats air supplied to - Off Rooms served are None
Anst—€atib—Rmr—Chtr not maintained at
-Stg, Shift Engr, Ofec,, optimum comfort
Condeceme RM condi tions,
On Same ss above, None

.

Rooms served are nonessen~
tial; smbient temp in adja-
cent rooms will maintain
temp in affected rooms above
minimum acceptable levels,

Room s—served-are-nonessen——

Mohndus———'—-&hu&u{lw—tc——-——cl-ond———mm ov—blocked—to Nene

—tial;—dampers-are-accosm—

sible-from-within-Control—

Room-habitability—area,—See-
also--ltem-34-

.dampu__LJL..._.__.lnst,_.Calib.'_Rn.._ChL room-served,—Non=
31-2124 +=2125; __ Stg.. or_Shift Enge - opt imum--condi-tions
~21127. Ofc,—ss-applicable, meintained,- :
- - - 4
3;‘. A6 10-kV Heater Heat 2ir supplied to Same as item 'Hi Same 83 item 44, Seme as item 48,
locker room and 33 33 33
toilet,
45 . A4S

Hlﬁﬂvfwr———nthﬂmﬂw—tv————smhergﬂme-ﬂ—ﬂe

toilet og _lockes

Same as llemv-‘;;,ﬂ';

45

4 Sy Same—as—dtem AT Samc os item 44,

<damper.(4)
} 4

-31-2110;-213 44— s 00nm,

~=2119;-2123

3{;3{ 5-KY Heater

49. Belsncing
damper (2)
31-2116;-2117

3 33 32
fﬁ a¥ 44
Heat air supplied to Same as itenm . Seme as ltem 48 Same as item J/{

kitchen,
: 45 45 45
Balapces flow to Same as item 4%, Same as item 4% Same as i1tem 49,
kitchen,
Sheost 11
—

3

Same as item g8,
45

Same as item 4%,

Revised by Amendmeni 49
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WBNP-49

" Table 9.4-7

FAILURE MODES AND EFFEC1S ANALYSIS
CONTROL BUILDING HVAC SYSTEM

ltem . Function Failure Mode Effect on Subsystem Effect on System Remarks

45
H&thg———Bahmﬂorﬂr———Sme—usj‘?——Sm—n—i tmﬁ**ﬁm——as—rttr&——ﬁme—aﬁter 49’ —

tlnlnnnr {2) Rel ay: Room—or_PSO..
11-:117--7117 Eng.-Shop ~
33A4% 33 & 2347
3&}1’. 25-kV Heater Heats air supplied to  Same as item 46, Same as item 4«8’ Same as item . Same as item 487

Relay Roou‘:,;/t,;m‘"f‘s*
Enp—Shop J-xwe
(‘,nmvuudw uk,m / 4 45

MmsmmmmwukmwmthtougMnk——_Non her-tesrminels—supply
damper (7). Relay-Rocm of—seven—terminale sufficient—air—to-maintatn—
“31-2138_thru blocked ) scceptable conditions,

1312143
thrn 2145
334 3249 3344 334‘4
37}3‘? 10-k¥W Heater Heats air supplied to Same as item 4€. Same as item 42" Same as item 487 Same as item 48,
. Record.-Stg—Rooms TSC
, S2
Balancing Balances flow to Same as item 4%. Same as item 56. Same as item 56, Same as item 5’6‘/
‘imper (2) Record Stg. Room,

31-2149.,=

55. Balencing
damperx flow from Re
31-2148 Stg. Rm.

Closed Flow blocked from None
room served. Non—-
optimum conditions
maintained.

52

$6. Balancing Balances exhaust flow  Closed
damper (2) from Relay Room.
31-2159;-2160

als

exhaust,

blocked.

57. Balancing Balances exhaust Closed Flow blocked from Remaining terminals exhaust
damper from MCR, 5 of 10 terminals, sufficient air to maintain
31-2128 oceptable conditions,

. 7 S7

38. Balancin Same as item 51, Closed Same as item.£dn None Same as item &+

Same as item 49 and item 34.

through ove of None Same &8s ftem~§6, except ‘

Sheet 12

Brriead he Amnedenean

¢en

49
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Item

Function

Toilet and Locker Room Exhaust Subsystem

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Feilure Mode

Effect on Subsystem

Effect on System

Remarks

sanc as (e 39

3%!.5»9’. Isolation "Isolates habitability Closed No outside exhaust None .. .
damper (2) aréa from outside {Normal from toilet and (clesd, Fibchbffk)
FCO 31-17 during emerg. operation) locker room,
3'-", operating modes,
Open One of two None Redundant damper in series
(Emergency redundant serves isolation functions,
operating isolation dampers :
mode) lost,
(o Iyotatior———Smreavtrem63 T Sme ETftem 63— Smmewsitem 63— Same ws—ttem 63— Smme myitem 63T
Peamper
-FC(}Y.%} 16
3("“. Backdraft - Prevents backflow Closed Same as item 63° None ExhoiasF me"ﬁ’/)fif' RD’/'{
damper from outside to (Normal (Closed failure). LeocKer Heem s Not esse
312108 habitability area. operation) . .
Same As (Fen 38
Open Flow path from None dtems—63-and—64--acoomplish
(Emerg. op. ountside to isola- ieolation_function.,
mode) tion damprs is (cpan Fai Iwrc-)
opened, .
40,}2’: Tornsdo dnmper@) Isolation during Open Same as item 1 W}. Rcdu»}duﬁ Damper will
one

FCO 31-18

tornado conditions,

(during tornado)

{open failure).

Keep Flew Path Closed.

T+em 3% oceomplishes
Isolatiow Fuwnetion

Same-as-item 56, excepts

FCo 3115 3
Closed Same as item 65 None
(Nommal (closed failure).
operation)
63 —Formdo—damper——Sume—rs—tterr66—————Same—as—i tem66+—Same—ns—item-66-———bame—as—4 tom 66—
—FEO-3 115
“Efectricat-—Bosrd-Reom—Subsystems. .
64 auiuu\.iug Briancer—exhanst—fiow €iosed 1 ow thzvagh 1—eof. None.
dampesr {3} _from Unit 2 Aux. Inst of 3 terminals exhaust
31-20584-2056y———20600v— hlocked
~2087
) Sheet 13

and

wtic|

49
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONIROL BUILDING RAVAC SYSTEM

Effect on System

Item Function Failure Mode Effect on Subsystem Remarks
$S8. __Balanci ng Balances exhanst flow Llosed Same_ag jtem 68 None " — _SameA_as__LgemJﬁ,_ucept__.__.
dampers {3) from Unit 1 _Agx. Inst oexhaust.,
—31~2081,-2082 Rooms,
—2085
).’,,.,6( Backdraft Prevents backflow of Closed No flow from Aux, Spaces served may Door may be opened to
damper fresh air through Inst, Rws, and overheat. permit sufficient cooling,
362086 Avx. Inst. Rm, exhsust Computer Room,
31 ducting.
Open Path open for back~ Nome Negative pressure of Elec.
flow to Aux, Inst, Bd. R, AHU should induce
Rms, flow in proper direction,
= e
6]. Balinein Balances exhaust flow Closed Same as item 70 Spaces served may Same as item 34/ r
damper xNtom Anx, Inst. Rms (closed failure). overheat,
31-2087 ahd~-Computer Rms.
6f. Balancing Balsnces exhaust Closed Same as item 68, None Same as item 56, except
damper (3) from Mech, Equip. Rm. exhaust, See also item 34.
31-2040 thra . 49
-2042
6p. Balancing Balances exhaust flow Lose one branc Non-optimum Additional flow passes
damper from Mech. Equip. Rm, return air to Elec, cond ons main- through corridor and into
31-2004 . Bd. R. ARU, taints\;(jchanical Equi, Room to
ec. Bd. R, AHU,
7p. Balancing Balances exhaust flow Closed Same as item 73, Same as item 73. Adwd to
damp: ) from Mech, Equip. Rm. ' AHU via recirc. duct ving
.—31-2002,~-2003 other _rooms._on _floor, N
42 M7 Isolation Isolates Elect. Bd. Closed No flow through Momentery decrease Redundant AHU’s C-B and D-B
damper Rm, ANU's A-A and B-A (AHU’s A-A and AHU's A-A and B-A, in flow from start on low flow signal
FCO 31-30 while on standby.: B-A operating) AHU’s, from A-A and B-A.
'
Open Flow path opened None "Backdraft damper 31-20014 € 3‘-200’5
(AU’'s A-A and to ANU’s, prevents backflow. .
B-B on standby)
Sheet 14
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Table 9,4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Effect on System

Item Function Failure Mode Effect on Subsystem
4
)’3 ;‘l’.‘ Isolation Isolates Elec. Bd. Seme as itemié Same as item 75, Same as item}%
damper Rm, AHU's C-B and D-B except C-B and except C~B and
FCO 31-31 while on standby. D-B. D-B.
4%}5" Hodulating Modulates flow to Closed All flow bypasses Temperatures in
damper (2) Elec. Bd. R. AHU's (Coil portion) cooling coil on one spaces served may
FCO 31-335,-336 A-A (FCO 31-335) and of four 50% units increase temp-
(bypass type) ~ B-A (FCO 31-336). (2 on standby). orarily.
: Spurious Air not maintained None
i modulation at thermostat
setting,
Sheet 18

Remarks

R,vd u/thvl.;; Hl) 5
nme~n51£tem-75 except
A-A and B-A start on low
flow signal from C-B and
D-B. Backdraft dampers
31-3972 and 73 prevent flow
into C-B and D-B,.

Redundant AHU's start on -
high temperature signal,

Associated 50% unit will
make up for decreased capac-
ity under tess than full
load conditions., Redundant
set of AHU's will start on
high temperature signal.

Revised by Amendment A9
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45, 1

Hess.

#1367

48, 12—

=

Itenm

Elec. Board
Room Air
Bandling Unit
(2) A-A arnd
B-A

Modoleating
damper (2)
FCO 31-337,-338

Elec, Bd. Rm,
AllU (2) C-B
and D-B

Backdraft
damper )
31-2001A €

M. a001B "

Function

Cool, humidify, and
circulate ventilation
air to Elec, Bd. Rms,
Aux, Inst, Rms, and
Computer Room.

Modulates flow to
Elec, Bd. R, AliU’s
C-B (FCO 31-337) and
D-B (FCO 31-338)

4
Same as item 70

Prevent backflow to
standby AHU's,

PN

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSI1S
CONTROL BUILDING HVAC SYSTEM

Failure Mode

No or lov flow.

No humidifica~
tion,

Over

humidification

No or under
cooling

Overcooling

Same as item fti

Same as item 78,

Effect on Subsystem

Effect on System

Loss of flow from
AHU A-A or B-A
(whichever is
failed unit),.

Low humidity air
released to spaces
served.

High humidity air
released to spaces
served,

Air released from
AllU is above
acceptable temp.

Alr relessed from
ARU is below
acceptable temp,

Same as item 777

Same as item 787
except C-B or

b-B.

Closed Flowpath from A-A
(A-A and B-A and B-A blocked.
- operating)
Open Backflow path
(A-A and B-A opened to AHU's
on standby) A-A and B-A,
Sheet 16

Same as item -7
(closed fajlure),

None

None

Temporary
increase in temp
of air supplied
to spaces,

None

\As
Same as item 77 .

Seame as jtem ;87

*MomentaTM decrease

“in flow,

None

Remarks

‘
Same as item ;é&‘

Same as item 35 (1ow ND
homidity-failure). .
humiditication f’«u/ﬁbrﬁ)

Cooling coils should remove
sufficient moistunre to
maintain acceptable
conditions,

Redundant set of AHU's will
start on high temp signal
or low chilled water flow.

Duct heaters and/or equip-
ment loads provide suffic-
ient heating to offset over-
cooling., Overcooling is not
a safety-related concern,

Same as item j?‘;

c}g‘

Same as item 787

Redundant AHU’'s C-B and D-B
start upon low flow signal
from A-A and B-A.

FCO 31-30 is closed and
prevents significant back-
flow,

49
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Item Function . Failure Mode Effect on Subsystem Effect on System Remarks
18+—Balenolng—— Balancec—flov—to Closed Loss—of—eool-ing May lose Same_as—item 34, In addi-.
demper— . Batt. Bd.Rds,—and flow _to.spaces . equipment.dn___ tion, personnel.in_Comm. Rm,
31=2007—— — ____Communications-Room. served sffected spaces,  will notice increase_in.tem~-

peratore,—Rooms. served.not
essential--for-safe-shutdown—

l}q.—?f. 20-kY Heater Heats nir supplied to off Rooms served are Nonme . Equipment loads and
Comm, Rm, and Batt, not meaintained at surrounding spaces will
Bd. Bms. - optimum comfort maintain temp, above
conditions, minimum acceptable levels.
On Same as above None Cooling coils on AHU's will
attempt to offset over—
heating,
EU.\BLLgnclng Balances flow to Mech, Closed Same as item 49, None Same as item 49,
dmp}(f)\\mﬁqnlp. BRm, or 24V and
31-2005, 31-20 8V _Batt. Bd. Rm,

-,

Same as item 34,

81. Balancing Balsnces flow to Closed Same as item 83,

damper (§) 250V Batt, Bd, Rms.
31-2014, thru and Comm, Ram. 49
-2017 and
31-2032 thru
-2035
B2. Balancing Balas flow to Closed Same as item 49. None e as item 34,
dmperMit 1 Auwx, Inst.
31-2089572091 Rm, and Unit 2 Aux.
Inst_ Rm b
| 500 837 10-k¥ Heater (2) Eeats air sopplied to Same as item 83 Same as item 83+ Same as item <83, Same as item 83
‘ Aux, Inst, Rms, 44 44 : i
$4-—Batyrotny Batanrestiow—to Closed Flow—through—1—of None Same—-as—item—56
damper—{32—per Agzr—Instr—Rme- 32—terminals
~em)—31-2067 blocked:
“thro-——2078-and—
L31~2043 -thru—.
205

|7
k) Sheet 17
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Table 9.4-7

FAILURIE MODES AND EFFECTS ANALYS1S
CONIROL BUILDING BVAC SYSTEM

Item " Function Failure Mode Effect on Subsystem Effect on System Remarks
\85..__Balancing Balances-£low—to. » Closed Same—ee—itom—49 None Same—as—ttem—34+—
_Alm?'f me{)n,pr Room !
31-3090 d N
4 '{‘Z 41 "9
5‘, 86", 10-kW Beater Heats air supplied Same as item 837 Same as item .§57 Same as item 837 - Same as item 83,
to Computer Room, ’
87 Bnl.nn(ng Balances flow_to Same_ag item 56 Flom thrnnsh 1. o0f 6. _Noge Same_ag—-itemn—56.,—
.. .dmpgg_‘_ﬁ)_______cmPnL.r Room 6 terminalsg
~31=2059_thsru blocked

~3064 N

Spreadfeg-ﬂoom——&upp}y—s:bsmm—qud—FMsh—ALe—Supply—to-ELec._Bd,—h.._AHU—'.s.___.;

61‘}(. Isolation . Isolates Control Rm. Open One of two None Redundant damper in series.
damper (2) habitability area from (emergency redundant damprs
FCO 31-9,31-10 Spreading Rm. supply. op. mode) is lost,
Closed Partial loss of None Adequate flow is provided to
(Nommal flow to Spreading prevent excessive tempera-
operation) Room. ature in Spreading Room.
e y 2 52 53
53, +« Isolation Isolates Elec. Bd. Same as item 92° Same as item 97 None Same as item 927
damper (2) Bm. fresh air supply

FCV 31-36,31-37  from Spreading Room.

901-—8“kdrni-e—————Prevont»s—baekf»&ow—ffon——cl-os&——-———No—fresh—a}r Lose—ef fool-ingfunction—not—
’ -dﬂﬂPBr———-——_hA..r_.lnunflnn-' supplied-to-Elec, pressurization affected
412147 Bd:—Ri—AHU' 9y —— i n-tower

slevations,

‘Hhﬂmhmne}um—&ﬂh—ﬁf——GMsed——-—-—-Squs—Hem~-94-;————~8me—ts—4—tem-94~r-—-—~8am&—&H&om—mk-&
damper— . _gupplied-to-FleowBd

Sheet 18




ltem

Function

Battery Room Exhanst Subsystem

82 -Balsncing—— . Balances-exhaust ——  Clseed—— - Lose-ventflow_from—May-—resultdin_.
affected Batt, Rm. __ buildup of

—damper_(6)

i

flow_ from 250V _Batt

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Failure Mode

Effect 6n Subsystem

Effect on System

~31-2008,-2023 ____ Rm_31 (2008,2008)-
~2026,~2027———250V-Batt,—Rm—
~2022-,~2008————£202242023)-0r-24V

5;\'.)(. Battery Rm,
Exhaust Fan
(3) A-A, B-B
c-B

551947 Backdratt

damper (2)
31-2162,-2163

5’!95/. Isolation
danper (3)
FCO 31-27,-28
-29

57‘)0’. Backdraft 3

damper (
31-2151,-2152

-4l

~and. .48V _Batt. Bm

Remarks

Same--as-item 34, —

hydregens

(202642021~

Exhanst air from

battery rms to prevent

hydrogen buildup,

" Prevents backflow to

Batt., Rm. Exh. Fan
A-A or B-B, as
applicable.

Isolates associated
batt, rm, exh, fan
from rest of subsys.
while on standby.

"Precludes backflow

through Batt, Rm,

exh. dnet or Spreading

Room exhaust.

No or low flow,

Closed
(Associated
fan operating)

Open
(Assoc. fan
standby)

Open
(Fan on standby)

Closed
(Fan operating)

Closed

Open
(Fan on standby)

Lose one of three
redundant fans (2
on same power
train).

Loss of flow from
affected fan,

None

None

Lose flow from
operating fan.

Lose flow from
Batt, Rm, Exh, Fan
or Spreading Rm,
exhaust fan, as
applicable,

None

Sheet 19

Monrm‘n'yﬁ'ecrense

in exhaust flow,

Same as item 97,

None

None

5

Same as item 977

None

None

Redundant fan starts on
low flow signal from
failed fan,

54

Same as item.977

Fan isolation damper
closes when fan on standby,

Backdraft damper precludes
backflow,

4

Seme as item 977

If failed damper is 31-2151,
redundant exh, fan starts on
low flow signal. Exhaust
from Spreading Room is not
essentieal,

Isolation damper associated
with fan closes when fan is
on standby.

49




Function

Item
5’0}7’. Tornado Same as item 1,
damper (4)
FCO 31-13,14,
23, 24

Fire Damper
(East Emerg.
Air Intake)
31-2147
3431

To preclude possi-

bility fire from roof
of Control Bldg could
be drawn into Control.

59 sv.

Prevents mpnmi‘ﬂﬁfa

Fire Damper

LD 7

91-2134 Sffire-fromMCR™ b
XFD 3'..7é Retuy R Gr vice
U Tre pehcen 750
.f Covtetence RA,
%o

PN

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONIROL BUILDING HVAC SYSTEM

Failure Mode Effect on Subsystem

Effect on System Remarks

Open Same as item 1

(During tornado) (open failure).

Closed Loss of exhaust

(Normal path from spreading

operation) room and battery
room,

Open (Fire Smoke and fire

on-ruovf) ) may be drawn

Gre oy Rﬁ)": into duct system.

Closed (Emerg., Emerg. pres,

op. modes, no flow from east
fire) Emerg. Air
Intake blocked,
Closed (No Flow~path~te
Fire) Relay—Rm:—P30
Eng.-Shop-Record

w.» Storage-Rm-blocked,

? Rooms _pot-maing
tained-at-optimum
conditions,

Open (Fire) Fire may spread

from-Relay-Rm—-to~

HCR-or-vice-verse,

To ot Frany TS50

Sheet 20

Same as item 1.

itrom cahaus]

Same as item 1

(open feilure). ,
Spread

Lg 838 -—of—-‘fl\l]l-
alarm. in )gcn..wl-nvrm;{c- &
Alarom wil) ipfrate g A

None

Probability of baving

a tire on Control Bldg.
roof is extremely

small, Isolation dampers
can be closed and west
Emerg. Air Intake can be
utilized.

Mey release smoke
and/or fire into
MCR.

Control Bldg. Emerg.
pres, fan A-A starts
on Jow flow signal
from c«vdundent fen B-B.

None

Samens—item—49,except.
item-34-does—not—applyes
This wtea. ;5 prlse
fempencticre bewrmes 4
oc,cacpa,ms Qa4 move,

None

Defense-in-depth—ie
provided-in-accore
dance-with--Braneh
Techpical—Posttion—9 5ty

I¥F MCR betemes M;N

None

(

-ini tiates. Bttt
A

% a Fire, plavt cas

is it csseatud;
sy Reoms have
Vs

F /’Aﬂ“

<
hh
ce,

49

“‘J"/ -rekded i F

,4h10ﬂ1407“hib GE/

fo MCR
®

hebifable dae
Ac slu." d’«)ﬁ)
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Item

" Function

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTIBROL BUILDING HVAC SYSTEM

Failure Mode Effect on Subsystem

Effect on System

Remarks

Fire Damper
1<2166

Fire Damper
31-2164

Fire Damper (2)
31-2165 and
XFD 31-76

Prevents transmission
of fire from Relay Rm
to PSO Engineer Shop
or vice versa,

Prevents spread of
fire from Relay
Room to PSO Eng.

Shop or vice verss,

Prevents spread
fire from P O’EZD.-
Shop " to cord

Sto ¢ Rm or vice

Closed (No
Fire)

Open (Fire)

Clvsed (No
Fire)

Closed (No
Fire)

Open (Fire)

Flow path to PSO
Eng. Shop blocked,
Room not maintained
at optimum condi-
tions,

Fire may spread
from Relay Rm to
PSO Eng. Shop or
vice versa.

Flow path to
Record Storage
Rm blocked.
Room_not maintained
t"optimum condi-

tions,™__

Flow path to
Record Stg. Rm,
blocked. Room
not maintained
at optimum
condi tions,

One of two
dampers in
series lost.

None

None

Same as it;;\IbF\\\\\Same as item 106
(Open Failure). {Open Failure).

None

None

Same as ltem 49; exce;j///,7
item 34 does not apg} <
dime as 103 (Open Failure),

Same as item 49, except
item 34 does not apply.

Same as item 106 (Open
Failure).

Same as item 49, except
item 34 does pot apply.

Second damper
provides fire
isolation,

bl o5

Fire Damper J72%
XFD 31-75
3317138

/%)

Prevents spread of
fire from-Record
Stg—Rm—to-P36=
Eng:—Shop-ur-Relax
Rm—or-vice-versa,
betiveen pkhic
t Conferemce Rn

Same &s item
4067

6O

60
Same as item 106",

exe tfh‘ Lor athe,
wshad »§ TSe.

Sheet 21

None

Sa:};&:"item*ioz; 41‘
Dekewse iy Dep

previded (W Accardofwe
with Beaweh Techwcal

Prsitien ¢, 5~

Poacclend Lo b 0 L4 tn

49
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Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

“1tem "Function Failure Mode Effect on Subsystem Effect on System Remarks
Mo—bampor——Pﬂve&&Hproad-of——-—Gmw-th“—Samc—aﬂtem 62 None Relay—Rm-nonessentiels
.31-21136 fire from Rel ay Rm Eire) Dampers_are accessible_..

. to. . MCR or wice from within habita= . _
verEs

* bility- area~

Open—(Fire}————Same-ns-4tem-103— —Same—as—item103——Same-as-item-103—t Open—-=
(Open-Failure)..———(Open-Failure)+ Failure)s

62.)03‘.' Fire Damper( Prevents spread of Closed (No Flow blocked Bm may overheat. Doors may be opened
31—2058’ 3’:“; fire between Bnit—2 Fire) from m served. to permit sufficient
2956, 395(' Aux. Inst. Rm. and cooling.

Computer Bm,

Leferse w Depth Pra

Open (Fire) Fire may spread, None Seme—as—item1031 !W'Ht .B
) o Sr 04
63.&0( Fire Damper L - Prevents spread of Closed (No Sume-us~—item-109 Rm, may overheat, “~€ompUlET OPCEALTTNT — = =

31-3957, 39 ?) fire between Computer Fire) (Closed Failurs , witt-notice—-pon—> BPsor

3615'?1 39@,) ﬁ,suéwm Aux, Flaw bla(‘.'_Ktld» ‘ optviﬂ.zum—-col.ldnionb Per
t. Ro.,anide Frem RM & r\)(}d snd-investigate—computeér,
3358,396D) g ceaudd " Area ) bse

4’3-9(9, ‘}‘297 Open (Fire) Sameras—item-1069 -Samré{gq‘g:;wlw Same as itenl(l%3%
(Open-Feailure). (Open-Fatlure), (p,‘aa,\) Fas 'Lbf@)
. Fire Mo S plu
Ml*@anw%:mnpruMWMeH&msme—~&&—4~tom—1~091-—-8mo—&s—i—t.em-109.—~——_\
.31-3958 fite from Unit_1 Firte) _

3959,.3961 _ Aux. Inst. Bm__inte

/Jq:l " nc,eo'rdwa
wwvc/é Technica)
S may be afuﬂ K
Vit SuSGaien?
Qonl; V4

49

dnct system

' & samecAasilemé] 2
él’. 1087 Fire Damper Prevents a fire from Closed (No Same as item 109 Spsces~servedw Same as item 209 (Closed
XFD 31-159 penetrating the Fire) ~{Closcd-Faitvre)r——s may-—overheant, Failure),
barrier between the . f,}
elevation 692 Open (Fire) Fire may spread None Same 8s item 103 (Open
corridor and the to Comm:—Rm—or~ Failure),
Battery Room Exhaust l‘lech—.—ﬁqgipr*&r
Fan Rooms, fedd ey '
va—-lli«ro—bampor—-(-&-)—?nvont%spr—ud-oi———-—Smus—Lum—-—-—Samo~a5-4Lem-!..o9,——.Smus_uam_102.__8amus.i.teu09_.,_,
31~3958y - fire-betwesn-ms 109 e
3660 sesved and other

ATO8L
A L0848y

T —————

=2
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FAILURE MODES AND EFFECTS ANALYS1S

WBNP-49

Table 9.4-7

CONTROL BUILDING HVAC SYSTEM

-7

Item Function Fajlure Mode Effect on Subsystem [Effect on System Remarks
116+—Doloted
. }44§~—Fi11~9umyv‘ Preventeo—spread-of Same—es—i-tem——— Same-as—item-108,— —Seme-as item 109 Same _as jtem-109 ]
- -—31-1956 fire between Aux 109 .
Inst.-PRn-and
~Computer-Ro,.
< . Flrw blockul 40 Resme may becrs tan ho opened +
b .,vrf'/: re Damper Prevents spread of Closed (No Same—as—item-10%, ’Snme—aﬁrfgr‘lb?. Seme-as-ttes 109, s_‘;‘g,{:g"c,,c
q/ ($ 31-2010, fire betwoen aress Fire) Arens Scrvecl tvehhen
) 2013, 2018 served, g})\
221, 2028 Open (Fire) Fire may spread May result in Same as item. 597 except
2029, 2037 across boundary loss of non-

379, 391

Ll, 1T, Fire Damper
12 (Por 31-2007
2011, 2012
2019, 2020,
2024, 2025
2031, 2039,
2038, 3945,
34 ¢

Fire Damper
31-3934

YD

Prevents spread of
fire between Batt,

Rms and other rms or
between Mech, Equip.

Rm, and other rms,

To prevent a fire
from entering the
Spreading Room,

Closed (No
Fire)

Open (Fire)

€Closed
(Normal
Operation)

Open (Fire
Present)

of separated
system,

s 6=
Lose vent flew

feom pitached

battery Rm.

Fire may spread
between adjacent
rooms,

No fresh air
supplied to
Electrical Board
Room AlU's. Loss
of pressuriza-
tion in lower
elevations,

A fire may pene-
trate the
boundary.

Sheet 23

essential system,

Same—ne-item-961
Moy resaH 1y
wildup of

hydreq en

May lose
batteries, may
result in
battery fire,

Spreading room
pressurization
may be afected.

A fire may enter
the Spreading
Room,

4tem—34-??e§~not“t Iy
Copes fuilipe 651'

If failed fire damper
affects all Battery

Rms, low flow signal

starts redundant

exhaust fan,&y) SOPWM+3’

Batteries affected
are non Class IE.

&Same—rs~item—t€ )0

Spreading room pres-
surization is not
Necessary tor safe
plant shutdown.

Defense in depth is
provided in accor

dance with Branch Technical
Position 9,5-1,

> Mv;da
b ﬁldl/dh?

g T path




Item

ég.#‘f Fire Damper

31-3938

690 M6, Fige Damper
31-3935%
31-3936

Fire Damper
XFD 31-79

70.

Function

To prevent a fire
from penetrating

the boundary between
elevation 708 and
elevation 729,

To prevent a fire
from being trans~
mitted down the

duct system from

the Control Building
emergency ACU,

To prevent a fire
we-smoke from
penetrating the
barrier between the
Main Control Room and
the Reiay Room.

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Failure Mode

Effect on Subsystem

Effect on System

Closed (Normal
Operation)

Open (Fire
Present)

Closed (With
ACU Operating)

Open (With
Fire Present)

Closed (Normal
Operation)

Open (With
Fire Present)

Loss of venti-
lation flow path.

Loss of fire
boundary.

Loss of air
flow through the
ACU,

Fire may cross
the boundary.

Loss of flow path
for emergency
supply to shut-
down board room
in Auxiliary
Building.

Loss of fire
barrier,

Sheet 24

No fresh air
supplied to
Electrical
Board Room
AHU’ s,

A fire msy pene~
trate the
boundary between
elevation 708 and
elevation 729.

Loss of omne of
the redundant
ACU systems.

Possible fire
in ACU.

Emergency
supply to shut-
down board room
in Auxiliary
Building not
available,

Fire or smoke
may penetrate
the barrier
between the MCR
and the Relay
Room.

Remarks

Loss of pressuri-
zation in lower
elevations. Cooling
function not affected.

&'l
Same as jtem }¥8 (Fail
Open) .

Redundant ACU starts
on low flow signal,

Water deluge system

is located in ACU.
Redundant ACU will be
available for operation.

famE=as-Tten30—(Failr
Closed)+~ Emer -pld
supply wot r_gunite
dwrimi Normal ‘oper

-7
Same as item ‘g’f (Fail

Open) .

49
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Item

71, ¥, Fire Damper
XFD 31-78A
XFD 31-78B
RFD 31-92A
XFD 31-92B

72. Y. Fire Damper

31-2036
31-3951
31-3950

73’ AP, Fice Damper
’ 31-3943
31-3944
31-3947
31-3948
31-3949

Function

To prevent a fire
®Evemaie from passing
between the Auxiliary
Building and the
Control Building,

Two sets of

serial dampers,

To prevent 2 fire
from penetrating
the Communications
Room wall through
ventilation ducting.

To prevent a fire
from penetrating
the boundary
between Battery
Rooms,

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECITS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Failure Mode

Effect on Subsystem

Effect on System

Closed (Normal
Operation)

Open (With
Fire Present)

Closed (Normal
Operation)

Open (With Fite)
tre nt)

Closed (Normal

Operation)

Open (¥With
Fire Present)

r‘()
Same as jtem 14;
(Fail Closed).

None (Series
Dampers)

Ventilation flow
path blocked.

No fire barrier
in the flow path,

Ventilation flow
path blocked,

No fire barrier
in the flow
path,

Sheet 29

Same as item 2%
(Fail Closed).

None

Loss of venti-
lation to
Communications.

A fire may
penetrate the
Communications
Room Wall,

Loss of venti-
Iation to
Communications
Room and 24 and
48 volt battery
board and

.charger room,

Fire may pene-
trate the
boundary between
the Battery
Rooms,

Remarks

Same as item ¥2% (Fail
Closed).

Same as item %8 (Fail
Open) .

This room is not
essential for
nuclear safety.

Same as item ¥% (Fail
Open) .

P

Same as item Ei% (Fail
Closed).

i

Same as item 1&5—(Fail
Open).
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Item

74.”?. Fire Damper
31-3942

75' #%, Fire Damper
XFD 31-83

XED 31-153

Fiow Control
Demper
FCO 31-206

%, &=

Function

To prevent a fire
from penetrating

the boundary between

the 250 V Battery

Room 1 ang the
Battery Room Exhaust
Fans Room.

To prevent a fire

- or smoke from pene-

trating the barrier
between the Relay
Room and the Main
Control Room.

Diverts flow }o or
around the smoke
removal fan,

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECIS ANALYSIS

CONTROL B

Failure Mode

UILDING HVAC SYSTEM

Effect on Subsystem

Effect on System

Closed (Normal
Operation)

Open (With
Fire Present)

Open

Closed

Open (With
Fan Operating)

Closed (With
Fan not
Operating)

Ventilation flow
path blocked,

No fire barrier
in the flow
path,

No smoke and
fire barrier in
the flow path.

Ventilation flow
path blocked,

Improper flow
direction
control.

Air flow path
blocked.

Sheet 26

T3
Same as Memj‘ﬁi

plus 250 V
Battery Board
Rooms,

A fire may pene-
trate the boun-
dary between the
250 V Battery Room
1 and the Battery

Room Exhaust Fan
Room,

Fire or smoke may
penetrate the
barrier between
the Relay Room
and the MCR,

Prevent exhaust -
gir flow from
Relay Room and

&ecord—Ftorage
koo AH)iC
Air flow may

not be properly
diverted.

No air flow,

Remarks

Same as item k2% (Fail
Closed).

Same as jtem %48 (Fail
Open) .

Same as item ¥X® (Fail
Open) .

7
Same as item 323 (Fail
Closed). /

Head supplied: by

Battery Room exhsust .

fan will assure no
recirculetion flow of smoke,.
There are also pack draft
and isolation dampers which
will prevent reverse air
flow through the system.

Air flow can be

diverted through the

smoke removal fan housing
(Pamper FCO 31-205 must be
open) .
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Item

Function
TZ W Flow Control ¢ Same as item 7@
Damper 28%,

€FCO 31-205 ‘

FAILURE MODES AND EFFECTS ANALYSIS

WBNP-49

Table 9,4-7

CONTROL BUILDING HYAC SYSTEM

Failure Mode

Effect on Subsystem

Effect on System

Open (With Fan
Not Operating)

Closed (¥With

Fan Operating)

£f
Same as item #

(Fail Open).

Air flow path
blocked.

&b
Smeasiung

(Fail Open).

No air flow.

Remarks

Some Battery Room

exhaust may be

forced through the smoke
removal fan doctwork,
Control can be transferred
to the Auxiliary Control
Room to safely shutdown the
plant,

Smoke will not be

removed from the Mechanical
Equipment Room, This is not
a safety related function,
Control can be transferred
to Auxiliary Control Room to
safely shutdown the plant,

138+—Belancingy
~Dampec.
“31=3962—~
T? #26< 1solation Fo—aid-in-meinten.
Dampers anoe—of—-a-posi-tive.
FCVB’G!) 31-2048 pressure_in the .
FEO~-31-204D Hein-Control-Room
habitabil ity area.
during-Main-Control
Roonm emergency.
- eperation,
79 2%, Fan (Smoke To remove smoke from
Removal) the Mechanical

Equipment Room.

Te qa.o;l""ai’o nse o
SnoKe temoval faw 14
Egmpnuh’ Rm t e aid Y
posihive Prcssun:—whm
the MCR habitabilily area
during MER cl\en’em‘,/
dPﬂ?QtOM

Open

(During Main
Control Room
Isolation)

Closed
(During smoke

removal)

No flow,

Spurious
Operation

Lras 85 baepiip

remeva |

L wrin Flew
path fhr\o!_tu h :mou

One~of—two
redundant
dampers—1oss,

Air flow path
blocked.

No air exhausted

by smoke removal
fan.

Air removal by
fan,

Sheet 27

None

No airfiows
smoKe removal

Smoke will not

be removed from
Mechanical

Equipment Room,

Additional
exhaust from
Mechanical
Equipment Room,

~Ragsive—Element;—

TEPAﬂLdo (iAan
Redundant—Dampers, Flﬂq) VT

bess oF pasitiva press

Some as item I?‘Z(Fnil
Closed).

,‘TZ
Same as item 128 (Fail
Closed).

Spurious operation
of this will be a
nuisance but will

not affect nuclear safety,

49
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Item

iﬂ. $38. Fan (Toilet
and locker
room exhaust)

G-ttt FireDenpes )

Function

To provide exhaust
from toilet and
locker rooms,

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Failure Mode Effect on Subsystem

Effect on System

Remarks

Fail off.

No flow.

N £-3 b }

Air not

exhausted from

area,

This fan serves
no safety function
and is not safety related,

DO

T £3
20 chvvul. a1 1T

-3t TIIT

-3 H}ﬁg%ﬁhu;anknm

B-FH—395-

{53
vpcu i rre

no-1ire—parrier

from—entering—the———Present}——— jn- -the-flow-paths

Seme—s9s—i-tem 120 {FKail -
Open).,

;G}—oseHNo—-——-——Redueed—a ir

Air-is aleo—suvpplied

e

Sheet 28

49

alseo
rea Ml

rIP Pr e,s.w)r? ' 1‘#’

Fire) supply-—to-the to_the Spreading.
Spreading. Room, Room -vis-snother-rogtes—-
gl‘ ¥, Fire Dampers " To prevent a fire Open (Fire A fire mey enter None 100% redundant air
IFD-3 119 or smoke from Present) one of the re- - cleanup unit avail-
XFD~41—180 . entering the Control dundant CB able.
0-3[«‘}‘,0? Building emergency emergency ACU's,
0-3. 3(15? air cleanup units,
Closed (No Isolation of ope None
Fire) ailr cleanup (Redundant
onit. unit)
7& 0%, Fire Damper BMTD . Open (Fire SamTras=itemr 19 None Reduondant fire damper,
XFD 31-168 ifr.prevent Present) (Rait~Opem
‘ fire From udcrw;i
Spread iV &ﬂ\. Closed (No Reduced air None feame—ag—i-tem-133-{Fail /’nr‘l
P ? Fire) supply to the <Closed). S, PI:(IL +o Hhe 4
* Spreading Room, rny Ve ‘the, Mﬂh‘ol bld
bt t‘Lfv’,)
f3, 3", Fire Damper Same as item f.’l Same as jitem fa Same as item 239, Same as item LTI, Seme as item }351
31-3933 239, 9. A o I W,
333v—Balancing Passive—Elemente;—
Dempers-
3312158,
“Q1—21 54
. L]
be wsed.



WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING BVAC SYSTEM

ltem . Function Failure Mode Effect on Subsystem Effect on System Remarks
I'ﬁA.\ElQJ;J\:;:per To prevent smoke or Open (With Negligible. Some smoke may Control can be -
XFD 61\;111 from the Smoke Present) Filters in AHU's be introduced transferred to-the
echanical Equipment may load up, into the Maign Auxilizry Tontrol
Room tE1-7155) from Control Room, _—"Room,
being circulated-into ' T
the Main Control Roo-\.()p (With No fire barrier Fi7e may enter Same as item 118 (Fail
Fl:he}en.t in the f_;,,ow-»pxrﬂx./the MCR, Open). Control can be
. . e

trensferred to the Auxiliar
Control Room. r

Closed (No Reduced ventila- Grattuel _heat-up Same as Fail Open

Fire) lation air flow of Mechanica (Smoke Present),
throngh the ' Equipnent Room
Mechanical with possible
Equipment Rm, loss of equip-
ment—funocion, j~
75 3¥%  Fire Damper To prevent smoke Open (With No smoke Smoke will be The affected rooms
’ XFD 31-99 or fire from the Smoke Present) barrier in distributed by ‘ are not essential
k‘.H N3 €hart~Storage-Room flow path, the Main Control to safety. Control
office \ and-Instrument Room Air Handling can be transferred 49
c,nv-‘cttl\?&¢§;li‘brltfmrkm . units. to Auxiliary Control Room,
©m;, from being intro- . .
duced into the air Open (With No fire barrier Fire can enter The room which this
rtecirculation sys- Fire Present) in flow path, the exhaunst ductwork traverses
tem, ductwork, are not essential. Control
can be transferred to. Aux.
Control Rm,
‘Closed (No Loss of exhaust Design venti- The affected rooms
Fire) flow rath, lation rate of arc not essential
these rooms to nuclear safety.
will not be

maintained,

Sheet 29



Item

Fire Damper
31-3041

394/

XFD 31-181
XFD 31-182

89 s

Flow Control
Damper
FCO 31-202

Fire Damper
31-3940

5?95 .

Fire Dampers

—la-tod.-wit

Function

To prevent mm'”;ooﬂm (‘;lssad/
¥ (Wofire)

of fire down_the behyee
~duct—syston. E) {4

cormdor 'é baﬂey
rr exhanst Sa
toom

FAILURE MODES AND EFFECTS ANALYSIS

WBNP-49

Table 9.4-7

CONIROL BUILDING HVAC SYSTEM

Failure Mode

Effect on Subsystem

Effect on System

Crosed™ Dpcl/

%Lg#%*e(;tézxA9CJV"51i313

even

None

.

Loss of normal
exhaust from
onit 2 Auxiliary
Instrument Room,

Are~of~———Open—{Fize —_ Loss of fire

None

Loss of
Auzxiliary
Instrument
Room.

Remarks

This fire damper
appesrs to serve
no functional purpose.

Control can be trans-
ferred to Auxilisary
Control Room.

Smoke will be  Smoke in these areas

amokanin—tho———————-—-—ProsenG4—-———————b&r;iar—in—£4ow~—_———ci{onJa&eér—-—————-wil}-net—a{iee£—~

nath

Mechanical-Equip
wont-Room-(E1..-692)

ety

nuclesr—osafety

$rom-being-eiren

Closed_{No

One_of . two 100%

None The

“Ppu‘A to

ize Present) — _systems will be___ redundant

lost

sy.stem will

elevations 692 _and

be-started,

708:—

To divert flow
during removal of
smoke from the
elevation 692
Mechanicel Equip~
ment area,

To prevent a fire
frem passing from
Elevation 692 to
708 through the
exhaust dnct work,

Open (With
Smoke
Present)

Closed (With
No Smoke)

Open (Fire
Present)

Closed (No
Fire Present)

Not all flow
will come from
the Mech., Eqp.
Room. )

Blocked exhaust
flow path,

Loss of fire
barrier in flow
path.

Blocked exhaust
flow path,

Sheet 30

The rate of
smoke removal
will be reduced,

Reduced air
exhanst from
Battery Rooms,

A fire may

enter the unit

1 Auxiliary

Instrument Room,
59 .

Same as item 42

(Fail Closed).

An alternate exhaust
air flow path is
provided.

Control can be trans—
ferred to the Auxiliary
Control Room,

75
Same as item ¥#2 (Fail
Closed).
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ltem

"0, #4, Flow Control

Damper
FCO 31-203

9l| ¥R . Fire Damper

31-3939

?2 A2, Fire Damper
31-3932

93 ...

Fire Damper
XFD 31-98

Function

To divert flow
during removal of
smoke from the
Elevation 692
Mechanical Equip-
ment area and
Battery Room
exhaust fen room.

To prevent a fire
from passing from
Elevation 708 to
729 via the exhaust

- ductwork.

To prevent a fire
from passing from
Elevation 729 to
753 via the exhaust
ductwork,

To prevent air con—
taining smoke from
being supplied to
various rooms on
El. 755,

WBNP-49

Table 9.4-7

FAILURE MODES AND EFFECTS ANALYSIS
CONTROL BUILDING HVAC SYSTEM

Failure Mode

Effect on Subsystem

FEffect on System

iy

Open (With No
Smoke Present)

Closed (With
Smoke
Present)

Open (Fire
Present)

Closed (No
Fire Present)

Open (Fire
Present)

Closed (No -
Fire Present)

Open (Smoke
Present)

Closed (No
Smoke Present)

Exhaust flow not
properly diverted.

Exhaust flow
path blocked,

Loss of fire
barrier in flow
path,

Blocked exhaust
flow path,

Loss of fire
barrier in flow
path, '

Blocked exhaust
flow path,

Smoke barrier
in flow path
will be lost,

Blocked supply
alr path.

Reduced air
flow from the
Battery Rooms,

Smoke may
accumulate in
the Mechanical

Equipment area.

A fire may
enter the

Spreading Room,

gvy
Same 8s item #8

(Feil Closed).

A fire may
enter the EL.
755 Mechanical

Equipment Room.

Same as ifem 3

(Fail Closed),

Smoky air will
be supplied.

Reduced ventila-

tion air flow

through various
rooms on El, 755,

Remarks

An alternate

~exhoust air flow

path is provided.

Smoke removel from
the Mechanical
Equipment area is
not a nuclear safety
related function.

Defense in depth
is provided.

Seme as item FdB8.(Fail
Closed).

Defense in debth
is provided.

Same as item 1¥&3 (Fail
Closed).

The rooms served by

this damper are not

essential to nuclear
safety.

~t

49

*Momentary shall be defined as the time required for (1) failure detection, (2) automatic switchover to a redundant, standby unit, and

"(3) standby uvnit to reach required operating capacity.

>
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Geperally this time is less than 1 minute,




Ttem
M, Fire Danper
0-31-3953

75, Spresding Rosnm
Exhaust Fans,
A-A,B-H

Fupothion
To preclyde Spread
6f fire between
spresding Rm %
East *url\;')g, Rom

Provides V"’”'}”“}""’ Ne or Low Flw

b5 Sprcm\iuj Room
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S
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Tabla 9.4-7 (cm-i%) |

Foilure Modes apd ESCats A(\’klyslj
QJDP)_h'ol ELL"‘L’\)‘)’_’ Vo F:u_:.'i-l'r:l‘q

1"'6('\ Fur 'L+lbl) &" ’Hv"& Mpd o E}—gg(;{' ar) SmbSv.f}',m E_&C‘gf‘,‘f’ e Sv(fff'l!, _E..’:ﬁm K—:
190, Tsolation Danper Stee bs Them 49 Same As Liem 39 Same As Ttem 17 Seme. fn Tlem 72 Same. pg Tdem 99 |
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Item

1. Isolation damper

Unit 1 (supply)
30-106
30-107
30-86
30-87
Unit_2 (supply)
30-108
30-109
30-21
30-22
Unit 1 (exhaust)
30-160

30-161

30-166

30-167

Unit 2
T 30-271
30-272
30-275
30-2176

(exhaust)

Isolation damper

Unit_ 2 (supply)
30-129
30~130

*

Function

Secondary containment
isolation dampers
provide isolation
during the accident
mode. Establishes
boundary for the
ABGTS.

Secondary containment
isolation dampers
provide isolation for
the cask loading area
during an accident.

TABLE 9.4-8

FAILURE MODES AND EFFECTS ANALYSIS

Sheet 1|

AUXILIAFY BUILDING EHEE-HANDLE RE: .
Ceneral Vewilntion Systen
Failure Mode Effect_on Subsystem Effect on System

Open One of two redun- None
(Emergency dant dampers will
operation) Le lost.
Closed No supply air Temperature in
{Normal service to spaces spaces served may
operation) downstream of increase.

damper.
Open One of two tlone
(Emergency redundant dampers
operation) will be lost.
Closed No supply air Temperature in
{Normal service to cask the cask loading
operation loading area. area may increase.

Remarks

General exhaust and fuel
handling exhaust systems wil
provide adequate ventilation
also, fuel handling are
receives supply air frb'
both unit 1 and unit 2
general supply systers.

Fuel handling area exha.l“"‘
'system will provide adequate
ventilation and, if necessary
railroad door can Le o;ened.

Revised by Amendment 33



3.

de

Item

Isolation damper

Unit 1 (supply)
30-117

30-118

30-28

30-29

30-3

30-6

30~-13

3o-18

Unit_2 (supply)
30-98
30-112
- aud g
SP=FR
30-36
30-35
30-76
30-79
*«30-136
*30~-41
30-60
30-69

Unit | {exnaust)
30-119
30-120

Unit 2 (exhaust)
30-91

30-96

Isolation damper
30-1137

I3

Function

Interim secondary
containment isolation
dampers provide
necessary isolation
during an accident
when unit one is on
line and unit two is
still in the construc-
tion stage.

Secondary containment
isolation dampers
provide isolation

TABLE 9.64-8

‘{Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING EUEL-HANDLING—AREA
Genveral Vewd

Failure Mode

lahod System

Effect on Subsystem Effect on System

open
(Emergency
operation)

Closed
{Normal
operation)

Cpen
{Emergency
operation)

one of two
redundant dampers
will be lost.

No supply air
service to spaces
downstream of
damper.

One Of two

redundant dampers

will be lost.

*Provides isolation for the Unit 2 additional equipment building.

%

Sheet 2

None

Temperature in
related spaces
may increase.

None

Remarks

Corresponding exhaust
system will provide
adeguate ventilation.

Note: These dampers w,
be locked in the open
posation upon completior.
of unit 2.

Revised by Amendrent 33



TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING EUEL—HANDELINGTARER

Geveral Vewkilahew .S/.sfcm
Item Function Failure Mode Effect on Subsystem Effect on_System Femarks
; 30-138 during the accident
| 30-140 mode. Estaklishes Closed No exhaust tione on no flow signal
1 J0-t141 boundary for the (Normal ventilation Redundant MCR operator wili
| ABGTS. operation) capability in one subsystem. activate standby
of the two FHA exhaust fan.
exhaust systems.
S. Isolation damper Secondary containment Open One of two None
isolation dampers * (Emergency redundant dampers
; 30~122 provide isolation for operation) will be lost.
} 30-123 the cask loading area
| during an accidant. Closed No exhaust None. General llormally open hatch
o (Hlormal ventilation in the supply system will prevent positave
operation) cask loading area. will provide pressure buildup in
adequate the space. Failed
ventilation. closed damper not
- important to nuclear
o safety.
6. Isolation damper Interim secondary open One of two None
containment isolation {Emergency redundant dampers
30-115 30-125 dampers provide operation) will Le lost.
39-116 30-128 isolation in the fuel
310-121 30-131 handling area during Closed No exhaust None. General A damper failed in
30-124 30-132 ar. accident when {(Normal ventilation in supply system will the closed position
30-49 30-113 unit 1 is on line and operation) the fuel handling provide adequate is not important to
30- 55 30-114 unit 2 is still in areas. ventilation. nuclear safety.

the construction stage.

Sheet 3

Note: These dampers
will be locked in the
open position upon

completion of Unit 2.

kevised by Amendment 33



Item

7. Isolation damper Secondary containment

30-157B
30-1468

8. Nolsture
separator

9. Honidity
electric
heating coil

o, Flow Switeh
30-143

Function

isolntion damper
provides isolation
for the ABGTS and
prevents bdaokflow
thro & non-operating
fan.

- Elilminates direct
water spray, mist,

or entrained water
droplets from the
filter traln fnlet
airstream,

Reduces the relative
humidity of air prior
to entering filters.

Sends .'.¥9ml )
shut 61% Charceal
heating elemend
whew low Slow
+s defected

TABLE 9.4-8 (Cont,)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING FU&:—HANII:XNG—»AI:}QM*./Q#D” 54/6 ffﬂl

eneral

Fajlure Mode Effect on Subsystem Effect on System

Open
(Normsl
operation)
Closed
(Emergency
operation)

Blockage

No heating

Overheating

A’O s l?dal

One of two
roedundant dampers
will be lost.

One of two

will be lost,

redundant :ub-ﬁy.f‘m;

Reduces overall
exhaost airflow
and inhibits the
ABGTS capability
to perform its
required function,

May resunlt in
reduced charcoal
effectiveness.

May increase
charcosl tempera-
ture to higher
than pormal.

Over heat g of
Charooal may
fesunH

(Sheet 4)

None
Nonev

Reduction in ABGTS
airflow will
inhibit the fuel
handling ares
clesn-up operation
snd affect the

Remarks

One ARGTS subsystem
will prcovide sdequate
service,

The ABGTS will be
tested at least once

.per opersting cycle

to confim efficlency
and operated & minimum
of 10 brs per month to

1/4 inch negative confirm proper operation,

pressure.

Possible increase
in release of
contaminants to
atmosphere.

See No. 8, also,
radieation monitors In
the shield building
exhsost vill indicate

an jneffective adsorber.
NCR operator can shat

. down faulty unit and

Release dosage

is not affected
by charcoal temp-
eratures in this
tange,

Newe

activate standby umnit.

Heating element {s

sized to prevent ignition
or breakdown of

charcosl in the event

of overheating failure.

Chareoal heoter
M3 over Tempetature

owd off




ltem
'I.-kﬂf Prefilter

12, #- BEPA filter

\b 322 Charcosl

ndsorbers

1§ 4. HEPA filter

'5 J’( Backdraft

damper

0-31-3296
0-31-3289

)‘ AS. Single speed

exhaust fan

Functjion

Removes airborne
particles snd protects
the HEPA filter from
early overload.

Filters the alr
upstream of the
charcoal beds.

Removes radioactive
{odine and lodides
from the airstreanm,

Filters the air
downstream of the
charcos]l beds.

Prevents backflov thru
s non-operating ABGTS
exhaunst fan.

Prime air mover for
the ABGTS, Provides
service to the ABSCE.

TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILTARY BUILDING FUEL~HANDLING-AREA
bevecral Ver’

Effect on Subsystem Effect on System

Failure Node

Overlosd and
bigh pressare
drop

Overload and
high pressure
drop.

Leakage

Overload and
high pressure
drop.

Open
(Unit on

-standby)

Closed
{Unit
operating)

Inoperabdble

See No. 8

See No. 8

Reduces ‘charcoal
effectiveness to
limit release of
radioactive
contaminants, .

See No. 8

None

No exhaust

ventilation service

to the areas
requiring alr
clean-up,

Subsystem cennot

provide required

sir clean-up for

the foel handling
area,

oy, .0 2%

See No. 8

See No. 8

) May retult in

contaminstion
release in excess
of maximom
allowable,

See No. 8

None

None
Redundant
subsystem

None'
Redundant
subsystenm

/—,'/a,}‘/ad vsys Ten

Remarks

See No. 8

See No. 8

See No. 8 and No. 9

See No. 8

Isolation valves »ill
prevent backflow,

The rednndant subsysten

will start on a low flow

signal.

The redundant subsystem

will start on a low flow
signal.




Item

]'1 26T Flow switch

30-14¢

Itolation
damper

30-157A
30-145A

”‘ )‘( lodulatlnx_

damper

30-148
30-149

Fonction

Sends a signal to
start the standby fan
and sctivates an slarm
in the MCR in event

of fan failure,

See No., 7

Nodulates the sirflow
thru the vecoum -
relief duct during
the asccident mode
such that a 1/4°
building negative
pressure can be
maintained,

(Minimum requirement
1/8°*)

TABLE 9.4-8 (Cont,)

FAILURE MODES AND EFFECTS ANALYSIS

AUSILIARY BUILDING JFUEL~HANDEING-AR * '
Gereral Vot datron .Sg/;sfe "

Fallure Mode Effect on Subsystem Effect on System Remarks

Spurious signal, Possibility of both None

It is not objection-

18, 'Flew Elenesd
30-/65
30-182

Sends siqgval 12
lselotn 'l'le
d.etuy tanks when
ABGTS Flow
E xteeds 30600
cfm

i.e. sends » ABGTS units able for both ABGTS
false signal operating onits to opersate
when fan is simul taneonsly. simultaneonsly.
actually
operating.
See No, 7 See No. 7 See No. 7 . See No. 7
Open One of two None Second damper will
modulating ’ . further restrict its
dampers will be . alrflow to offset this
lost, loss and maintain 1/4°
negetive, If the second
damper closes completely
and 1/4’ negative cannot
be maintained, the MCR
* operator will activate
the standby ABGTS.
Closed No vacoum relief -  None "Second damper will
thru one of the open to allow more
tvo relief ducts, flow.
. e . . .
No $37~d Nede NI : This O,OMPW\)Q.A?“/' 15 wot Ceneermed

5 any ote

5:(}41/;90@671‘ |

features

(Sheet 5)

Mditiowel teleases - the ABLTS operation or
A’U/ of its Swfe-iy—r‘e.kxf‘ccl :




Item

9" 397 Isotation

a3 20

a3

-

“

damper

30-279
30-280

Backdraft
damper

0-31-3317
0-31-3318

Isolstion
dampers

65-52
65-53

65-4
65-3

Claresa) -

Beuter

Function

Provides isolation for
the vacuom relief duct.
Remains closed at o1l
times during normal
conditions and opens
only when the boilding
differential pressure
drops below a preset
velue during an
sccident.

Prevents backflow
thru the vacoum relfef
duct.

Provide isolation _
between the ABSCE and
the EGTS dering en
accident. )

Mowtaing Chasesal

Tenpecotire abeove

the edtering dew
point ‘h.mz

Condensation

See remarks

1 PG"“P <

tN orden 1o ?rew\’f

TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS
AUXILIARY BCILDING FUFL—IANDLING-AREA .+ , 4°
eaeral ﬁcd% laton)

Fajlugre Mode

Effect on System

-5;1.5 teny

Remarks

Effect on Subsystem

Open None None
Closed No vacuum relfef None
’ thru one of the Modulating demper
two relief ducts, in the second
vacuum relfef
duct will open
ferther to
offset this
failure,
Open None None
The isolation valve :
will be closed when
vacuum relief 1is
not required.
Afloaed No vacuom relief None

thro one of the
two relief ducts.

Modolating damper
in the second
vacuum reljef
duct will open
further to

offset this
failuore,

See remarks See remarks

No ket See No9 Sce Rem(s'

0verAea7%u} See Mo See Ne.9

(Sheet 7)

During the normal mode
a fajlure jn the open
position will not be
significant since the
modolating damper wil}
be closed.

A failore in the open
position during the
nomal mode will be
inconsequential since
the isolation valve
will be closed.

Failure mode and effects
for these dampers are -
addressed in the EGIS
FMEA.

Pessible 7.

. pravy o | "
eater will soodl i Chabunimedt relense, 04:4/2 &%&

Thiciently 10 odtive %% Hhrw pne oF Wb
fi‘:ijfcuin@){ uzj:eu' ABLTS sitwts.

See /\]l- v/

Revised by Amendment $2
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35 o1,

Item

Isolstion
valve

Unit 1
1-30-294
1-30-29%

Unit 2
2-30-294
2-30-295

23vr—Not—wrecd-

4—Not-neesd—

26 3%

27 av.

Flre dawmper
1-31-390¢
1-31- 3907

4-31-3792

2-31-3953

Fire damper

)-3)-35/3

3-31-3869

.?Z}rf Fire damper

295+

o
2>

1-3)-3%0¢

a3-3)-327/

Fire damper

1-31-3803
1-3)-384L2

Functjon

Secondary contsinment
isolstion velves
provide isolation for

the Reactor Building
Purge sir supply
system during an
accident.

To prevent a fire

from penetrating the
boundary between the
Mechanicsl Equipment
Room and the elevation
737 General Spaces

TABLE 9,4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING EL~ HANDE ING—AREAs

Feilure Mode

Open
(Emergency
operation)

Closed

(Normal
Operation)

Open

(Doring a fire)

Closed
(Normal

" operation)

To prevent 2 fire

from penetrating the
boundary between the
Mechanicel Equipment
Room and the elevation
713 General Spaces.

To prevent s fire from
entering the Pipe Chase
Cooler Room (Pipe
Gallery)

"To prevent a fire from

entering the
Penetration Room

Same as 25
A¢

2l
Same as 2%

3f
Same 23

e A ralt
Effect on Subsystem

Effect: on_System

One of two None

redundant dampers

will be lost.

No supply elr None

available for

reactor building

purge.

Loss of fire Fire may

barrier in flow penetrate the

path, boundary

Blocked air Reduced

flow path, - ventilstion

rate

Same as 257 Same as 28
e 2l
¢ 26

Same as 25 Same as 24
26 2le

Same 83 22 - Same 8s 257

{Sheet 8)

Lca ,‘/4,7’70)«) 5/.57%/1‘

Remarks

A valve falled in the
closed position is not
{mportant to puclear
safety. Valve cap be
repaired and RB then )
purged with no signifi-
cant effects,

Defense in depth is
provided in accordance
with Branch Technicsal
Position 9.5-1,

Space coolers are
provided to cool safety
related areas.

Same as 247
26




Item

ap.)d’ Fire damper
a-iy- 3 g
A-31 ~3¥85

297 Fire damper

TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING ELRANDEL ING—AREA—» . .
¢ Vet lation) Systen

A Era
Function ) Failuore Mode Effect on Subsystem Effect on System Remarks
To prevent a fire from Same a3 M/ Same as 25 Same as 39 Same as ,‘M/
entering the EGTS 2l Al Jilg ) o9&
Room,

To prevent a fire from

Speabd le  Senecadle &amw a6 Samead L

'.3]-3”7 entering the CRD
JEL Equipment Room.
2-%-3239 2% 2l 26 2f
32 3T. Fire damper To prevent & fite from Same u.;H§ Same a3 25 . Same as 25 Same as 2
-7 N entering the Pipe ‘
I-31-3926  guterts | .
;’}!f Fire damper To prevent a fire in Same as 33“ Same as 258 Same a3 25~ Same 1\1-21
-2 the pipe chase from )
) 35 38’7 spreeding to the ) B
a .-3’-3327 elevation 737 General ) AR
Spaces. R :
, - 1;8 2l 16 : e
3‘}}5’ Fire damper To prevent & fire from Same as 2 _ Same a5 247 Same as 2¥ Same a3.2%"
. entering the ABGIS
0-31-3347  pate
: 3,‘;1’.' Pire—demper Toprevent—s—fire—from—Same—oas—2S8 e Same_as 25 Same 42 25
. penectreting-the.,
boundery—betweean
elevetion-692 and— ' ‘
etevation-7297~ }Q ak 2 %
35, Plire damper To prevent & fire from Same as 2% Same as 2§ Same as 2 Same as 2
- - entering the cask :
4 3‘ }gab loading ares.
“36+—Fire—demper To-provost—efire Leom—Sams_ss 28 Same_2s 25 Same 22 25 Samens 25
—entering—the-fuel
—tnn:fm:he-f-
e DN
S% (Shest 9)

Revised by Amendment 32




TABLE 9 .4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING ?UBrﬂAﬂDbING-Af}g:‘) f;/&)"ll’a) 5}4&57‘6”\_

Lewveral
) Item Function Failore Mode Effect on Sobsystem Effect op System Remerks
alc A Fire damper To prevent a fire from Same li,}f’, . Same u}S/ Same as ;5/ Same u}G/
.2 penetrating the (C . 2l 2
0 3‘ 3’3’35‘ boundary between 2’ : ?/é;

elevations 737 and
7157.

- v L
3’,}(. Fire damper To prevent a fire from Semeaa 6 Sameas 26 waw 2l : (’
- entering the waste ' . ’ :
_0 Bi- 35737 peckaging area.
38+——Fire—dampes——To-prevent—e—fire—from—Same—as—25 Same—ne-28 Same—ne-25 Same—ss- 5
~ontering-the _fuel. . ) ’
.t:utlor—vol-vo——tuo—z——- b ' '
% zﬁy. T - 2
Bg,«f' Firxe damper To prevent a fire from Same as 2( Same as 2 Same as 2 Sme as 2
0’3’_3g entering the Reactor

0-3)-9?‘” fn!ldh.:; Access Room | |
Samcd b sameus Al Same A Same ao 2 (o

3‘/”’ Fire damper To preveat & fire from,
A-M0-3979 entering the Penctration
Room,
2 ¢ e
0”. Fire damper To prevent a fire from Same 13}5’ Same .';{!’ Same as 2 Same as 25
‘-Jl,il’fg entering the Pipe :
Chase
2-31-397¢ 2l 2l . 26 zl
/ﬂ!’. Fire damper To prevent a fire from Same as 5 Same as }5’ Same as 25° Same ns_).!/

passing f the

"’3’ '3”7 C;nuol R::mDrlve
- - Eqoi t Ro t
2 3’ 3D the E‘;::ltlo:‘nﬂ;

General Spaces

, 26 el 24 2¢
%}4’. Fire damper To prevent a fire from Same as 25 Same as 257 Seme as 25~ Same as 25
ing the Py . Co
J-31-390S  goteriss the Pipe -
2-31-3970
Sf()
(Sheet 10)

Revised by Amendment 32



! TABLE 9.4-8 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING FUFL—UANDLINGJARE '
) F&crdcral Wfa‘/mﬁtﬁo")sy"f—c“
Item Function . Faijure Node Effect on Subsystem Effect on System Remarks

A8 —Firedonpsr———To-prevent—a-fire-from—Same—e3-28 —— Samé 2925 ————Same—p8-25————Beme-22-25—

—entesring—-the_olevation .
~—7371-General-Spreesr—

zle 2l

4'5 }ﬁ’. Fire damper To prevent a fire from Same as 2% Same as 25

0,3’ -«;QB’L penetrating the

{ boundary betveen the

-3~ ABGTS Room amd the

D 3 384 El. 737 General
Spaces.

‘}j‘f Fire damper To prevent a fire from Same a3 35~  ° Same as 2
2. penetrating the ) :
0 3' 372‘{ boundary between the
: cask loading area and
the elevation 729
General Spaces

lf(}!’ Fire damper To prevent s fire from Same as }6’ _ Same as 25 )

penetrating the
"3'—3‘;9& boundary between the

&vel--transfer-vatve PASF

res 3 gnd the

elevation 729

General Spaces L 7
%/ Fire damper To prevent o fire from Same u,z'f Same as 25

penetrating the

0—38-383(, boundary between the

Reactor Building
Access Room 3 4nd the
elevation 757 General
Spaces.

(Sheet 11)

Same

Same

Same

26

as 287

as 25

X4
as 2857

s )5’

26

Same as 235"

Z
. Same as 25

2l

Same as 25~

Same as yie

Revised by Amendment $2




TABLE 9.4~-8 (Cont.)

FATLURE MODES AND EFFECTS ANALYSIS

AUXILIARY BUILDING FUEL HANDLING AREA

Item Function . Faejlure Mode Effect on Subsystem Effect on System Remarks
']‘7}0’ Fire damper To prevent a fire from Same as 25 Same as 247 Same as 257 Seme as 23°
the w 2 Sl A L

- penetrating
0 "3!"ng% boundery betwéen the
. - waste package srea and
the elevation 757
General Spaces
- 112, 2 2l R
W }ff. Fire damper To prevent s fire from Same ss 28 Same as 2 Same as 25 Same as 2§
. penetrating the : -
Q '3"3??‘?“ boundary between the PASE

£uel-tesns.valva ares
2 and the elevation

729 General Spaces. ' ¢ ¢
_ : y z
,Bf. Fire damper To prevent o fire from Same as 25 Same u&? Same a3 2% Same as 25’
penetrating the :
0'3"37710 boundary between . -
©  elevations 737 and 757. S ¥ : '
2l 2{5 2l 6
5D.}4‘. Fire damper To prevent s fire from Same as }5/ Same as 2 Same as 2 Same as 2%

penetrating the

I-3)-3%)3 barrier between the
Penetration Room
Unit 1 and the
slevation 737 Genersl
Spaces.

~S4——FPire—dsnpre——To-prevent—a-fire feom—Same.as 28 Seme as 285 Same 8¢ 25 Same ag 28
derrier—betweon-the
Penetration Room_angd
the-—elovetion 737
~Genervt-Speoes..,

(Sheet 12) . .
' Revised by Amendment 82
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Item

t. Fan-coil Units

2. Backdraft
damper

0-31-27¢0
0-31-272¢41(

O-31- 27N
0-31-a708

Function

To cool air in the

shutdown board rooms
in order to maintain
required temperatures

for safety-related
equipment.

. To prevent airflows
through nonoperating

fan-coil units.

TABLE 9.4-9

FAILURE MODES AND EFFECTS ANALYSIS

SHUTDOWN BOARD ROOM A/C SYSTEM

Failure Mode

Effect on System

Effect onvPlant

Motor failure

Chiller freeze
up

Leak in cﬁiller

Loss of both
chillers serv-
ing one shut-
down board -
room.

Loss of cooler
supplying air
to Auxiliary
Control Room.

Closed (when
AHU is
operating)

Open (when
ANU is not
operating)

None. Redundant
fan-coil unit

Same as above.

Same as above.

Emergenby cooling
will be provided

by Control Building
ventilation system

None. Redundant -
units

None. Redundant
fan-coil unit

Air may backflow
through redundant
unit and recircu-
late in equipment
room. '

Sheet 1

None

None

None

None

None

None

Reduced cooling
output to shut-
down board area.

Remarks

Failure will be
indicated in MCR.

Temperature rise in
shutdown board room
or Auxiliary Control
Room will signal for
start of redundant uni'

Drain system will
handle water accumulation.

Any one of the four fan-
coil units can provide
adequate cooling to the
Auxiliary Control Room.

Operation can be switched
to AHU with defective
damper or both AHU's c

be shut down until repa
are completed.

Revised by Amendment 3b



Item

3. Fire Damper
(0-31-2789,
2818%)

4. Five Damper
(0-31-2720,
2771)

&. Fire Damper
(0-31-2725,
2723, 1726,
2728, 2775,
2774, 2777,
2779)

- Fonction

To prevent o fire
from spreading into
the Shutdown Board
Room from the . .
Nechanicsl Equipment
Room : )

- To prevent s fire

from spreading

betveen the Auxilisry
Control Room and the
corresponding Shutdown
Board Room

To prevent spread
of fire from the
corresponding
Anxillary Control
Room

TABLE 9.4-9 (Cont.

.Flllure Mode

—

FAILURE MODES AND EFFECTS ANALYSIS

SRUTDOWN BOARD ROOM A/C STSTEM

Effect on System

Effect on Plant

Closed (No
Fire) ’

Open (DQtlnj

a Fire)

Closed (Fire
in Shutdown
Board Room)

Open (During
s Fire)

Closed (No
Fire)

Open (During
a Fire)

No-cooting
supply—tor
corresponding
Shutdown Board—
Rooms—and -Battery
Board- Rooms

Fire may spread
into corres-
ding shutdown
board rooms.

No cooling supply

. to Auxiliary
Control Room from
corresponding
Shutdown Bosrd
Room.

Fire may spread
across wall
boundary '

Loss of cooling
to corresponding
Aux, Control Em.
Inst. Room

Fire may spread
into Auxiliary
Control Room

(Sheet 2)

Emergency aty
supply I® ‘,
available—from
Control Butlding

" Protected 480 V

Shutdown Board

Nowe . I% AHDS il
Pwe 1o Fise ;4 the

Remarks

both sl

'f‘;;ntpe/ra‘horc;, the rcdunda

]
Ld KV 2 450V sSheddeun brord
Rm Eguipmeat will beqgid
sperw .'/:7‘ £ aw 5w§'c.Jy shuldowsa)
wni .

Failed-damper~can
qpéiaedmunu
_excessive heat buildups
tn-these 1reN ™

Room (1B, 2A) and

redundant 69 XV

Shutdown Board Room
can safely shutdown

both units,
None
None, MCR and

Remaining Shutdown

Board Room can suprly
all necessary cooling
air. )

remaining shot~

down board room
can safely shut-
down both units.

None. Redundant
Anz. Control
Rm. Instroment

- Room serves

each unit,

None. MCR

can safely
shut down both
onits.

A fire in the suxiliery
Control Room will cot
" off cooling to all
four Avx., Cont,
Instrument Rooms and
and Battery Bosrd
Rooms II snd III.
The MCR and Battery
Bosrd Rooms I and 1V
can safely shut dovo
both units,

Revised by Amendment 52



Item

6. Fire Damper

(0-31-2721,

(2772)
TA. Firc Damper
(0-31-2733,
278%)

7B. Fire Damper
(0-35D-31-233,

237)

". 8, Fire Damper
(0-32-2715,

2713, 27182,
2780)

Function

Same as Item 4

To prevent spread

of fire between the
corresponding
Battery Board Room
(I, IV) end its
associated 49 kV
Shutdown Board Rooms

To prevent spread
of fire between the
associsted Battery
Board Room (I, IV)
the opposite train
480 V Shutdown
Board Room

To prevent the spread’

of a fire between tﬁd
associated Battery
Board Room (I, III)
and the opposite
train shutdown board
rooms, : :

TABLE 9.4-9 (Cont,)

FAILURE MODES AND EFFECTS ANALYSIS

SHUTDOWN BOARD ROOM A/C SYSTEM

Failure Mode

Effect on System

Effect on Plant Remarks

Same a2tz item

4

Closed (No
Fire)

Open (During
« Fire) .

Closed (No
Fire)

Open (During
e Fire)

Closed (No
Fire)

Open - (During
s Fire) '

Same as item 4

Loss of cooling
to corresponding
Battery Board

Battery-BosTe™
Room :

g

Fire say spread
" between rooms -

Loss of cooling
to corresponding
Battery Board
Room

None

Same as item
A

Same as item

7B

(Sheet 3)

Same as item 4 ‘Same as item 4

None. Redundant
room serves each
train,

None. Remaining
fooms on alter— -
nste train sérving
the same unit ean
sccompl ish shutdown,

None. Redundant
room serves each
train. ’

Dofense in depth
is provided in
sccordance with
Branch Technlcal
Position 9.5-1.

None

Same as item 7,

_ Same as item 7B  gene 43 item 7p

Revised by Amendment 52




-

Redundin? 450V € 6.9KY ﬂw‘o’wﬁ ‘
boord: Rm oow satel Shutdowt |
both uwits |f excessive

TABLE 9.4-9 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

SHUTDO¥YN BOARD ROOM A/C SYSTEM

/

-’

/\igf‘wpurw+;pre:> canse Q- -‘r’alr'wf‘(s

Item Function Fallore Mode [Effect on System Effect on Plant Remarks e
9, Fire Damper To prevent the spread Closed (No Loss of cooling None ¢ —h-high-temperetore~
(0-XFD-31-234, of fire between the Fire) -alr supply from ‘E"' sterm-which—is—nowr—

jo—the—destgo—rphase

238) ) itV Shutdown Board normal cooling
/ Room (A, B} and the system to the wilit-elert—the—
(o'q 480 V Shutdown Board 480 V Shutdown operator—te—pro— .
’ Room 72W) serving Board Room vide—cooting—visz—
thefopposite train - the—control -buildiog
E€S—cemergency—supphy.

gD

3

Open (During

Fire may spread

None. Remsining

‘Same as TB.

a Fire) between the 480 V480 V Shutdown
Shutdown Board Board Room and
Room and the MCR the Auxiliary
. . - Control Room can
sccomplish & safe
shutdown.
- \
10, Fire Damper To prevent the spread Closed (No None. This duct None |
(0-XFD-31-78A, . of fire between the Fire) is needed only |
78B, 92A, 92B) 480 V Shutdown Board doring emergency
Room and the MCR. mode operations
when the damper
csn be opened
manually.
Open (During Fire may spread None, Remsining
s Fire) between the 480 V Shutdown
' 480 V Shutdown Board Room and .
Bosrd Room and the Aoxiliary - :
the MCR. Control Room can ’ :
gccomplish a safe
shutdown,
11, Fire Damper To prevent the spresad Closed (No None, Redundant None *
10—XFD—31-23S of fire between ‘the Fire) opening

0-XFD-31-2361f

480 V Shatdown Board

0-Xep-3)-237 Roony AND The bJ

Open. (During

A fire may enter

None, RCJCGAHAJJ’ Sxwre—gy—1De »

. i . Kv s'\“”'dﬂw” s Fire) lz::ﬂl:;:—ﬁ::h 6‘q kV i 410V
0-XFD-31-243 Board Reom ~ Z.Q?l}m Sku&dc;.wv Bd
5'\&“’0” Rm caw safel o
' Beard Roemy  shiddoww b,;,( .
kk writs
) (Sheet 4)
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TABLE 9.4-9 (Cont.)

FAILURE MODES AND EFFECTS ANALYSIS

SHUTDOXN BOARD ROOM A/C SYSTEM

Effect on Plant

ltem ' Fpnction Fallure Mode Effect on System

Remarks

n&%v-F}re-Dtnpéf———-——ib—provont—tba—sptond—-—G%o:ed~(No—~——-—»NoneTv—Redundtst

N »
none

e

~t0-31-2738,— __ of fire-between.the —Fire)} — —  _alr return_rounte

~2818) e A80-V-Bhotdown-Board
“~Room{1A, 2B) and tha ____

Noebcniaai—iqnlpnent——»——-

2oo-——-—————————————————ﬂm0n—iDn:44§_~_—_Elxt-nny_Jpngnd_.__.Ihe_LemAinin;_
s Figze) betwaen the Mech. 480 VY Shutdeown

and_the 69 kV

Equipment Room _ Bosrd Room (1B .

2A) _in conjung-

lnd_ABQ_Y_Shnt:_____ilon.lixgzgh;__.

——

I
down _Board Roomer——Afex-_served-by——mm ..

,:1,_}3{00nlt Heaters To maintain the No output None. Redundant
' minimom design heater
temperatures in
these aress doring
periods of cold

weather,
':5 ‘P" Fire Damper . To prevent the spresad Closed (No. Loss of positive
(1-31-2500, of fire between the Fire) pressure
2-31-2500) Aoxilfary Board area
and the Shutdown - Open (During Fire may spread
Bosrd Ares. s Fire) between corres—

ponding Mechanlcal
Equipment Rooms

(Sheot 3)

the redundant
Board area (B,A)

can safely Ihutdo'n

both uaits.

None

None

None. Fach

room snd the

sres it serves is
becked by a redun-
dant spare,

Heaters do not
provide s safety-
related function.

Pressurizing sub-~
system serves no
safety function.

Revised by Amendment 52




Item

D
"" )’f. Tornaxdo Fc
dampers
(0-FCF31-278,

216,277,278)

'5 )( Ptennrhln.l

fan subsystens

Fire Damper

(0-31-2757,
2814)

1;,)4.

TABLE

FAILURE MODES AND EFFECTS ANALYSIS

9.4-9 (Coont.)

SHUTDOXN BOARD ROOM A/C SYSTEM

Effect on System

Effect on Planot

Fonction Fallure Mode

To prevent a tornado Closed
depressurizstion from (#9 fHrey
reaching the shutdown 00‘N0140>
board areas vis the Open
pressurizing fan (Doring »
supply. M"%mhdo) :
To maintain the . No output
Shutdown Board area
at a slight positive
pressure during norral
operation. :
Seme as item 3 Closed (No

Fire)

Open (During

.a Fire)

No pressuriring
air supply

Nome. Redundant

damper.

Loss of positive
pressure

Loss of poiltlve
pressure
Sames as item 200

3

{Sheet 6)

None

None

None

None

Seme as Item e

5

Remarks

Redundant fans, so loss
of output is extremely
unlikely. Pressurizing

.- smbsystem serves no

safety function.

Revised by Amendment 52
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TABLE 9.4-10

REGULATORY GUIDE 1,140, REV, 1, SECTION APPLICABILITY
FOR_THE REACTOR BUILDING PURGE VENTILATION SYSTENM

NOTE 1
Reg.
Applicability Comment Guide Applicability Co;g ot
ect To This System Index Section To This Systen d

C.1.s no Note 8

C.1.b -

C.l.¢c -

C.1.4 Note 8

Note 8

C.2.a

C.2.% Note 6

C.l.c Note 1

C.2.4 yes Note 8

C.2.¢ yes yes ==

C.2.f no Notes 1

C.3.a no Notes 1

C.iny yes Note 8 yes - Note 9
yes Note 9

C.3.¢c yes Note 8 yes Note 9

C.3.4 yos Note ¢

C.l.e Note ¢

C.3.¢ Do Note 8

C.l g

C.3.h no

NOTES

1. This tadble fives the resctor boilding purge system degree of
to Rogulatory Gulide 1.140. This system does not
mply with a1l sections since the Reg. Guide was

wvell after system design was coaplete,

tch afr clesnup unit contalns o prefilter bank, a HEPA
[ilter bank and & carbon adsorber bsnk in the order listed,

v Sheet 1
Revised by Amendment 52
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OTES (Cont'd)

¥BNP-49

TABLE 9.4-10 (Continued)

The amount of redioactive material collected by the filyer
nd adsorber banks during a fuel handling accident insfde
chprainment will not bo sufficient to create a radint{on
rd when the time comes to replace the filters a
sdsoxbers. '

No safe enhancement is forescen by the use of Yow leakage
ducting this system. In the event.of &« fuel
accident, Y11 system ducting carrying radioactfve material
will be at pressure below atmospheric, Con equently, all
ducting leaksge im this part will be from thé outside into
the contaminatdd sir stream, Furthemore,
system equipment\mal functions such as a2 spurious, sudden
daoper closing thh\t would cause the contfminated air stream
to have a momentar positive pressure tfat would produce

outward leakage is cknsidered acceptably small because of the

short dureation of thi accident,

ent is utilized in this
t seems highly unlikely
Iso, the purge system will
operation by testing air
f{loents to assure that the
aud 10 CIR 50 eppendix are

No retative humidity conlhpol equi
system because mojisture col\rajonme
during fuel handling accidelgt.
be continuously monitored dury
samples taken from the exhaus
limitations imposed by 10 CF
not exceeded,

Complisnce with this sectfon is not licensing requirément.

Tro system requirements/affect the sizi of the Reactor
Building Purge Ventilpfion System, One Of these is the foel
bandling accident in /the contsimment. The\other is the
veatilation needs t keep an acceptable air urity in the
coolainment during/normal fuel handling operaljons, In
evaluating these Aeeds, it was found that the ntilation
cepacity needed £o maintain a safe working envirbrmen in the
containment is freater than that needed to mitiga the
effects of a el handling accident. Therefore, th system
was sized fop the normal ventilation needs.

Suck & prefdtice sssurcs that ample capacity will be ava

to cope wfth a fuel handling accident. Since the fuel
hendlinp/operation will take place only if the purge
ventilytion system is in operstion, at feast 200 percent of

Sheet 2 .
Added by Amendment 49
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WBNP-49

TABLE 9.4-10 (Continued)

ent
perating at
therefore,
ety feature task

vrging capacity needed to clean up the cont
re io the post-accident period will b
the time ¢ accident occurs, Redundancy j
assured to form the only engincered
assigned to thi

t required since the system
well before publication of the
possible, parts or components
fully with the latest issueo

Compliance with ANSI
was designed anud fabrica
ANS1 document., Howeve

Complian ince the system
was d gned and fabricated well beéfore pud ation of the
AN document, However, the system will be te d, when

Ossible, using the proccdures ootlined in ANSI N .

/gj‘) She;t k)

Added by Amendment 49
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— " TABLE 9.4-11

NON-ESF _AIR CLEANUP UNIT DATA

1. Reector Buildiny trge System
Air Flow rate:
(j . 14,000 cfm each at 15 in. water gage

¥e/ No./ otal Total
Tvpe Unit Trains er Wt
o Prefilter 1 ' 14
\ﬁ: ‘BEPA 1 14
. Carbon 100 1b 1 42

1

Y
\

Added by Amendment 49
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