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Docket No. 50-423
BI1120

Director of Nuclear Reactor Regulation
Mr. B. J. Youngblood, Chief

Licensing Branch No. |

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

References: (1) B. J. Youngblood letter to W. G. Counsil, request for
additional information for Millstone Nuclear Power Station,
Unit No. 3, dated May 31, 1983,

(2) B. J. Youngblood letter to W. G. Counsil, Draft SER for
Millstone 3, dated December 20, 1983,

Dear Mr. Youngblood:

Mil! -ar Power Station, Unit No. 3
Response to Qu .. and Draft SER Open Item ICSB-20 (#166)

Enclosed is a revised response to the Question 420.5 contained in Reference (1).
Please note that this information also responds to the Draft SER Open Item
ICSB-20 (#166) listed in Reference (2). The response will be incorporated into
the FSAR in a future amendment.

If you have any concerns related to information contained herein or any
questions related to our responses, please contact our licensing representative
directly.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY, ET AL.

By Northeast Nuclear Energy Company, Their
Agent

]

Senior Vice President

sy, i



STATE OF CONNECTICUT )
) ss. Berlin
COUNTY OF HARTFORD )

Then personally appeared before me W. G. Counsil, who being duly sworn, did
state that he is Senior Vice President of Northeast Nuclear Energy Company, an
Applicant herein, that he is authorized to execute and file the foregoing
information in the name and on behalf of the Applicants herein and that the
statements contained in said information are true and correct to the best of his
knowledge and belief.

My Commuission Expires March 31, 1988
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NRC Letter: May 31, 1983

Question 0420.5 (Section 7.7)
Control System Failure concerns.

The analyses reported in Chapter 15 of the FSAR are intended to
demonstrate the adequacy of safety systems in mitigating anticipated
operational occurences and accidents.

Based on the conservative assumptions made in defining these design
basis events and the detailed review of the analyses by the staff, it
is likely that they adequately bound the consequences of single
control system failures.

To provide assurance that the design basis event analyses adequately
bound other more fundamental credible failures, you are requested to
provide the following information:

(a) 1Identify those control systems whose failure or malfunction
could seriously impact plant safety.

(b) 1Indicate which, if any, of the control systems identified in
(a) receive power from common power sources. The power
sources considered should include all power sources whose
failure or malfunction could lead to failure or malfunction
of more than one control system and should extend to the
effects of cascading power losses due to the failure of
higher level distribution panels and load centers.

(¢) 1Indicate which, if any, of the control systems identified in
(a) receive input signals from common sensors. The sensors
considered should include, but should not necessarily be
limited to, common hydraulic headers or impulse lines
feeding pressure, temperature, level or other signals to two
or more control systems.

-

(d) Provide justification that any simultaneous malfunctions of -

the control systems identified in (b) and (¢) resulting from
failures or malfunctions of the applicable common power
source or sensor are bounded by the analyses in Chapter 15
and would not require action or response bevond the
capability of operators or safety systems.

Response:

Introduction

The evaluation reguired to answer the above Question consists of
postulating failures which affect the major NSSS control systems and
demonstrating that for each failure the resulting event is within the
bounds of existing accident analyses. The events which are
considered are:

Revision 1 0420,5~1 May 1984
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h. Loss of any single instrument.
E. Break of any single instrument line,

C. Lloss of power to all systems powered by a single power
supply system (i.e., fingle inverter).

The analysis is conductec for all five major NSSS control systems:

. Reactor control system

. Steam dump system

. Fressurizer pressure control system
- Pressurizer level control system

B Feedwater control system

The initial conditions for the analysis are assumed to be anywhere
wvithin the full operating power range of the plant (i.e., 0 to
100 percent) where applicable.

The results of the analysis indicate that, for any of the postulated
events considered in A through C above, the Condition II accident
analyses given in Chapter 15 of the FSAR are bounding.

Loss of Any Single Tnstrument

Table Q420.5-1, Less of Any Single Instrument, is a sensor-by-sensor
evaluation of the effect on the control systems itemized above caused
by & sensor failing either high or low. The particular sensor
considered 1s given, along with the number of channels which exist,
the failed channel, the control systems impacted by the sensor, the
effects on the control systems for failure in both directions, and
the bounding FSAR accident. Where no control action ocecurs or where
control action is in a safe direction, no bounding accident is given.

The table clearly shows that for any single instrument failure,
either high or low, the Condition II events itemized in FSAR
Chapter 1% are bounding.

~0ss of Power to an Inverter, Contrel Group, or Protection Set

Tables Q420.5-2 through Q420.5-5 Lloss of Power to Inverters 1
through IV, respectively, analyze he effects on the control systems
caused by the loss of power tc an instrumen: distribution panel. The
“illstone 3 NSSS instrument power supply consists of four instrument
buses receiving pover through four inverters (for convenience, called
inverters I through IV). Each instrumen: bus powers a single control
group and single protection set (Inverter I distributes power to
Control Group 1 and Protection Set I: Inverzer Il distributes pover
to Centrol Group 2 and Protectior Set II; etc). Therefore, loss of
pover to one inverter causes a loss of power to both a protection set

Revision 1 Q420.5-2 May 1984
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and & control group. In the tables, the control systems affected,
the sensors affected, the failure direction, the effect on the
contrel systems, and the bounding FSAR accident are given. Where no
control action occurs or where control action 1s in a safe direction,
no bounding accident is given.

Besides the loss of the inverter feeding both a protection set and a
contrel group, there is also a chance of losing power to Jjust a
control group or a protection set (for example, through the failure

£ a fuse or carcuit breaker). The consequences of a loss of pover
to a control  group or a protection set are tabulated in
Tables Q420.5+-6 through Q420.5-% for losing Protection Set I, 1II,
I11, or IV, respectively, and on Tahles Q420.5-10 through 0420.5-13
for losing Contrel Group 1, 2, 3, or 4, respectively. These data are
presented in a similar manner to that for the loss of an inverter
described in the previous paragraph. This analysis 1is conservative
and assumes that the nonsafety-grade lighting and distribution panel
which alsoc powers the control groups is not available.

Besides the Jloss of power to a complete control group or protection
set, there is the chance of having an electrical fault on one of the
control system circuit cards. The control systems are designed so
that each card consists of components in only one control system. A
circuit card failure cannot directly impact more than one control
system. A failure on a control card would cause the controller to
generate either an “"off" or a "full on" output, depending on the type
of failure. This result would be similar to having a fault in a
sensor feeding the control system. Therefore, the failure of or loss
of power in any control system circuit card would be bounded by the
loss of any single instrument analysis described in Table Q420.5-1.

The tables show that for a loss of power to any inverter, control
group, or protection set, the Condition 1l events analyzed in FSAR
Chapter 15 are bounding.

Loss of Common Instrument Lines

Table 0420.5-14, Loss of Common Instrument Lines, con.iders the
scenario vhereby an instrument line which supplies more than one
signal ruptures, causing faulty sensor readings.

Two sets of sensors are located in common lines:

. Loop steam flov (Control Groups 1 through 4 for Steam
Generators 1 through 4, respectively) and narrow range steam
generator level (Protection Sets I or II, any steam
generator).

. Pressurizer level (Protection Sets I, 11, or 1III) and
pressurzier pressure (Protection Sets 1, 11, III, eor IV).

Not shown on the tables. since they are not part of the plant control

system but are used )just™ for protection, are the loop flow
transmitters. There are three flow transmitters in each loop, with

Revision 1 Q420.5-3 May 1984
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each transmitter having a common high pressure tap but separate and
unigue low pressure taps. Therefore, a break at the high pressure
flow transmitter tap would result in disabling all three flow
transmitters in one loop, resulting in a low flow reading for all
three transmitters. This would result in a reactor trip if the plant
is above the F-E setpoint, or an annunciation if it is below P=8.

The only malfunction mode explicitly analyzed was a break in the
common instrument line at the tap. Another possibility is to have a
complete blockage in the sensor tap, causing the sensor to read a
constant (before blockage) value. However, this last failure mode is
not analyzed since it is not really a credible event. There is no
antizipated agent available that would cause a tap blockage. The
reactor coolant system piping and fittings, and the instrument
ampulse line tubing are all stainless steel, so no products of
corrosion are expected, Also, the water chemistry is of high
quality, which aleng with high temperature operation, precludes the
preserce of sclids in the water and assures the maintenance of the
solubility of chemicals in the water. In addition, prior to startup,
and during any shutdown as well, it is rouf.ne maintenance and
servicing practice for instrument lines to be blown down to a
canister. Since the buildup of sludge is a slow process, any buildup
would be detected during response time testing done during shutdown.
Therefore, the hypothesis of the presence of a complete blockage of
the sensor tap 1s not sufficiently credible to warrant its
consigderation as & design basis.

In the extremely urlikely event that a complete instrument line
blockage were to occur, the condition is detectable because the

reading would become static (ne variations over time). In an
unblocked channel a reading would always vary somewhat due to noise
(1.¢. flov induced noise in flow channels) or slight controller

actier {1.e., cycling operation of spray and heaters in pressurizer),
By & comparisoin of the static channel to the redundant unlocked
channels  the operator would be informed that a blockage in one
charne. has occturred.

Conclusions

The fclloving tables illustrate that failures of individual sensors,
losses oI porer to inverters feeding control groups and protection
Sets. or Dreaks in common instrument lines all result in events which
are rcunded by FSAR Chapter 15 analyses Therefore, the FSAR
adezustely bounds the consequences of these fundamental failures.

Revision ] 2820.5-4 May 1984



HH6L Aew

ML ¢ 61 Wvsi) muyy

Ml |ewiOu JO S50} S
Tuare Duypanoy ‘souay
‘Wil JOAD MOty My
pasealdap € ur Y nsaa
SUpOm 2410 T jEICe u)
pands dund 31 Tuers oy

NET1LS1L WS ) moyy

M) SAISSAIXB S| Juara
burpunoq ‘jenuew uy
AJ4 pue One u) pesds
dwind 5y TSusSeuioup
1ith AD) pue poeds
dund ) paysees wl1els
~Aprass maN | enuew uy
puaeds dund 4y Jusss on

NE72°G1L ¥WvsSi) moy

M1 Iewi0u JO SSO| St
Juane bu)punoy ‘aouay
TOWIT JOA0 mal s M
POSEQITOL € Ul 1 insas
SOPLE YD T lenuew W)
Poeds dwnd iy Jusss oN

ML < 6L wvs ) mogy

M4 je@IOu JO SSO) S
TUdAa Bu)punog “eduay
WY deAu AU MY
PESEDIDOP ¥ ul JINSU
Sepow 1a4lI0 Crenucw Ul
Pouds dund 1 Jusss oy

HET1SE uvs) Ay

Ml 8A1SS3048 S juara
Dot punog “jenuce u)
AJ4 PpuE OIne ur puwds
dund | “Susesidep
300 AD) PpuR SusELsIu)
paeds dund ‘a1
‘Ulue ur AD ) pur posds
Guid 31 poydess @lers
~Aprals meN Cjenues Ui
Puads dund j) Juasa oy

1GBAY DU punog

[ “opom o0Ine uy
4! ROy paseasdap 01 anp uado
SSAIEA [OATU0D M)) “epom Ojne
Ul )1 Sesesudap paads dund My

( “apow oine uy 4

MO|) PISEaIduUl 03 anp 35010
SOAIEA |0IIUUD M) “apow OIne
Ul ) SeSeaiou) peads dund mj

[ "opow vine u)
4! RO PIsSERID8P 01 aup uado
S8AIEA |04TH0D K} ) Cepuw vINE
Ul 41 S9sedidap paads dund My

{"opow oIne u:
J! ROL) paseasdap 01 anp usdo
SOALEA 10JT00D My ) “epom OIne
Ui 3 SeSecsoep poads dund My

( "opow 0nw uy 4,

MO Peseasdu) 03 anp asojd
SUALEA J0IIU0D M) Cepue OJue
Ul 4t Saseaiuu) paads dund pMy

1Bein

INMDYISH
i~

® 40
(spoy
@inssaay)
duni) eeals ¢
10430607 Jueyd
o) ialempany e 4ad
ubim
(opoy Bawy )
Ouwiy) weals
1UAwe) Iued
e sdlerpuay © d04 4
ybip
104 Tuey Juegd
MO} sslempoa) € and g
Goi12a41g wuisky | Ssen S ouiey)
Ganyiey Palrey i
PomnSsy ERE LAY
I 31ONIS ANV 10 Su0)
SO0 vy

VS L-SaNm

| uors)sray

i

Binssaig

@inssaay
obireyosg
dwidpas



Revision )
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MNPS~-3 | SAR

TARLE Q420 .5-) (Lom )

Failed
Chaneme System
1 setected a feedwaier
for Control Control
1 selected a leedwater
for Control Concro!l

-

A Simnari]
fartuwre
Direction

High

fow

High

Ifrecy

W pump spevd sncreases if in
#ULe mode . (IW contral valwes
open due Lo increased flow of
N ante mode . ) Dusp valves
open. (Steam domp blocked on
low-low lavg [ P=12]).

IW pomp speed decreases if in
auto mode. (W valves close
it in avte mode,

W pamp speed incresses if in
#to wode. IW vailves open if
in auto mods

W valve opens +f in auto mode.

e atey § werang

Dleam dump N pressure
Bude At hot standby
conditions or at

very low powes .

Hem e, dump valves
wonid open for

unly & wery short time
wnts! tow-low lavg 1s
reactod,

I pump speed s in
manual, or af both puse
Spueds and 1Y are in
auto, then thas event
15 hownded by e oo
LAWET AN B SeC-
oudary steam ! low

(ISAR 1%.7.3). 1t

pimnp speed 0 auto and
FEV in manmal, bownd ing
Cvenl IS ereessive IW
Fiow (ISAR 15%.1.2)
becanse this resulits in
PxCeSsSive cooling.

Ho event o f pump spoed
and 1LY o manmal
Ouher modes resull in
decceased IW flow, and
therefare bound i ng
vent 1S loss of normal
W flow (ITSAR 1%.2.7).

o cyent i pomp speed
and LV an mana !,
Other modes result in
Aty inCivaned 1W 1 low,
and hew e, bownd 1ng
event s oveestsive W
Fluw (I5AR 15,1 7).

N event 17 IW valve in
manial . IF a0 antue,
boirnt 1y event 15
Cxcessive W Hlow
(I5AR 15.1.2).

May 1984




Mombe r
of

Sensor Channe ! s
Nariow " per steam
Range generator
Level {two avaitable

for Control)
Pressur- 3 per
izer plant
ltevel
(Controt)
Pressur- 3 per
irer plant
Iteovel
{inter-
tock)

Revision 1

faited
Chamnne |

1 seilecred
for Control
I or 11

for 11

I or 111

MNPS-3 FSAR

TABLF Qh20.5-1 {Cont)

Assimed
faiture

System Direction

Wigh

a Teedwater low
Control

High

a Pressurizer Low
Level
Contro!

High

a Pressurizer Low
Level
Control

High

Jors

Effect

FW valve closes if in Auto mnde

fW valve opens IT in auto mode .

fW valve closes if iIn aAuto mode,

Charging flow increases.
Heaters turn orr {evcept for
local control).

letdown isolated, (vCT empties,
charging pumps take suction
from RWST,)

Charging flow decrnases,
Backup heaters on. {Later,
tetdown isolation from inter-
Iock channel and heaters
blocked from interlock
channel . )

letdown isolated. Pressurizer
heaters blocked (except
for 1oeal control), (Charging
flow controltier reduces
flow to maintain level, )

No control action, get
HWigh level annunciation.

Bounding Event

No event If FW valve
in manal, If in autn,
bounding event is Inss
of normal W flow
(FSAR 15.2.7).

No event If IWw valve
in manuatl. If in auto,
bounding event is
excessive W flow
(FTSAR 15.1.2),

No event if FW valve
in marnualt, If in auto,
boinding event is Inss
of normal IW flow
(FSAR 15.2.7).

Bounding event is
increased reactor
coolant inventory
(FSAR 15.5.2).

While heaters are on,
no net depressuriza-
tion of RCS, After
hraters blocked, the
decreased charging flow
acts to depressurize
the RCS. Depressuri-
Zation event is there-
fore bounding by inad-
vertent opening of a
pressurizer safety or
relielf valve

(FSAR 15.6.1).

Reach new steady-state
with high pressurizer
tevel, No event.

Not applicable,

May 1984
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Sensor

lavg

Steaml ine
Pressure

I Inter-
mediate
‘ Range
I inx

Turbine
Impulse
Chamber
Pressure

Revision

Numbe r
ol
Channels

' per loop

3 per loop
for protection,
1 per 1oop
ftor continl
(differcont from
those used for
protection)

? por piant

2 per
timrbhine

Faited
Channe |

Any
Anet

Auct .
I ow

Control
Channe |

I or i1

I
(Control)

MNPS-3 FSAR

TABLE Qh20.5<1 (Cont)

Assumed
faiinee
System Direction
a Steam Dump | ow
(Pressure
Mode )

A Reactor
Contiol

a Pressurizer
Level!
Control

& Turbine
Loading/
Dispatching

High

A Steam Low
GCencrator
PORY

High

a8 Reactor Low
Control
High

a Steam Dump Low
{Tavg Mode)

a Reactor
Control

a feedwater
Control

5 of 8

Effect

Stop turbine loading/defeat
remove dispatching (C-16),
Annunciation occurs,

Rods in (safe direction).
Charging flow increases until
full power pressurizer level
is reached (if at reduced
power),

No contro! action,

Steam generator relief valve
opens,

No control! action,

Get reactor trip (during
startup) due to C-1 actuation,
otherwise no control action.

Pods in (safe directinn).
Auto rod withdrawal blocked
(C=5%). (If reactor trip
oceurs, steam dump unhlocked
and dump valves open until

no load favg Is reached, )

No effect on FW control since
constant level program,

Rdund ing Event ‘

Not applicable,

Reach steady-state
with pressurizer at
full power level,
No event,

Not applicable,

fesult is bounded by
inadvertent opening

of a steam generator
relief or safety valve
(FSAR 15,1 .4),

Not applicable

Not applicable,

Not applicable,

May 1984




Sensor

Turbinn
Impilse
Chamber
Pressure

Turbine
tmpul se
Chamber
Pressure

Revision 1

Numher
ol

Channels

?2 per
turbine

2 per
turbine

faited
Channe |

A a
(Iinteriock)
B

| a
(Control)

System

MNPS-~3 ISAR

TARLE Qh20.5-1 (Gont)

Assumed

Faiture

Direction Effect

High Rods out until blocked by high
finx, overpower, or overtemp-
erature rod stop, or until
programmed Tref limit is
reached. (If reactor trip
necurs, steam dump onhiocked
and dump valves open until no-
load lavg is reached.) No
nffect on W control since
have constant SG level program,

Steam dump unblocked. Rods in
(safe direction). Autn rod
withdrawal biocked (C-%). If
reactor trip occurs, dump
vatves open until! no-load lavg
is reached.) No effect on

FW control, since have constant
SG level program,

Steam Durs

({ Tavg Mode)
Reactor Low
Control
feedwater
Control

High Rods out unti! blocked by high
Flux, overpower, or overtemp-
erature rod stop, or until
programmed Tref limit is
reached. (If reactor trip
necurs, steam dump valves
open untl! no-load lavg is
reached. ) No effect on W
control, since have constant
SG level program.

Steam Dump Low Auto rod withdrawa! blocked

(Pressure (C-5). Rods in (safe direc=-
Mode ) tion)., No effect on fw
Reactor control, since have constant

Control SG level program. (If reactor

a feedwater
Control

6 of 8

trip occurs, dump valves open
to keep steam header pressure
at or below setpoint. )

Bounding Event

Result is bounded by
uncontrolled rod
cluster control
acssembly bank (with-
“rawal at power

SAR 15 .4 .2).

Not applicable,

Result is bounded by
uncontrolled rod
cluster control
assembly bank with-
drawal at power
(FSAR 15.14.2).

Not applicable,

May 1984




Nombor
ol

Sensor Chammnls
turhine 2 por
Ifmpril se turhine
Chamhe
Pressure
Power h per
Range plant
Flux
Condenser 3 per
Availahle condenser

Revision 1

MNPS-3 FSAR

TABLT Qh26.5-1 (Cont)

failted

Channe | System

1 a Steam Dump
Interiock) (Pressure
Mode )
a Reactor
Control
a feedwater
Control

Any a Reactor
Control

a feedwater
Contro!

Any a8 Steam Duomp

Assumed
faitlure
Direction

High

Low

High

Low

High

Low

7 of 8

Effect

Rods out yntil hilocked hy high
fluvy, overpower, o1 overtemps
erature rod stop, (Il reacLor
trip ocenrs, dump valves open
to keep steam header pressure
at or below setpoint). No
effect on IW control since
have constant SC level proqgram,

Auto rod withdrawal blocked
(C-%). Rods in (safe direc-
tion), No effect on W
control, since have constant
SG level program, (If reactor
trip occurs, dump valves open
Lo keep steam header pressure
at or helow setpoint )

Rods out unti! blocked hy high
flux, overpower, or overtemp-
erature rod stop or until
programmed Tref is reached,
(If reactor trip occurs, dump

valves open to keep steam header

pressure at or below setpoint.)
No effect on FW control since
have constant SGC level proagram,

No control action (auctioneered
high),

Ato and manual rod withdrawal
hincked (C-2). Rods in (safe
direction). FW bypass valve
opens it in auto, (If reactor
trip occurs, dump valves open,
until no-load Tavg is reached, )
Rising SG level causes valve

to close until steam and feed
flows match.

No control action. Steam dump
unblocked; |.e., condenser
available for steam dump.

Bounding Event

Reenlt is hounded by
uncontrol led rod
cluster control
assembiy hank with-
drawal at power
(FSAR 15.h.2).

Not applicable,

Resuit is bounded by
tmecontrnlled rod
cluster control
assembly bhank with-
drawal at power
(FSAR 15.4.2).

Not applicable,

Increased hypass valve
opening wonld be
bounded by excessive
W flow (TSAR 15.1.2).

Not applicabie,

May 1984




Sensor

Tavg
{High
Auvction-
eer)

Steam

Flow
Pressure
Compensator

Revision 1

Nimber
of
Channeis

2 per loop

Failed
Channe |

1 selected
for control

MNPS-3 TSAR

TABLE Qh20.5-1 (Cont)

Assumed
failure
System Direction
High
a Steam Dump Low
A Reaclror
a Control
Pressurizer
a Level
Control

Wigh

a8 Steam flow low

High

A8 of 8

fffect

No control action. Steam dump
stays hlocked; i.e., condenser
unavaiiable for steam dump.

Charging flow decreases until
no-inad level reached,

Rods out until blocked by
high Flux, overpower, or over-
temperature rod stop. Steam
dump blocked (Tavg mode only).

Identical to Tavg channel
failing high, See ahove
analysis,

Identical to loop steam flow
channel failing low. See ahove
analysis,

ldentical to loop steam flow
channel failing high. See above
analysis.

Bounding Event
Not applicable,

Result is bounded by
mecontrolled rod clus-
ter control assembly
bank withdrawal at
power (FSAR 15 4.2),

See above.

See above.

See above.

May 1984
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Controt
Lystems
AlTecred

Steam Diwnp

Rod Contrnl

W Control
(56 1)

Pressurizer
tevel

Pressurizer
Pressure

Revisian |

MNPS-3 FSAR

TABLE Qu20.5-4

IDSS OF POWER 10 INVERTER 111

(Loss of Power ta Protection Set 111 and Control Group 3)

Signats Failure

Aftected birection ftemized fffects

Hone - No signals affected, no
control action,

Power Range §iux I ow Ho continl action due to

tavg (loop 1) | ow anctinneers,

ALl (System De- IW valve Loss of main W in SG 3,

energized) closes (Plant trips on low SC 3
fevel ).

Pressurizer lovel I ow If aftected Invel signal

(Control ar Inter- nsed for control charqging

tock) flow increases,
heaters blucked, letdown
isolated, Otherwise,
channel not connected,
"o control action,

Pressurizer Pres- L ow

sure (PORV 156
Interlock PORY
h55A ConLrol)

1 of 1

Bounding_Event

Inss of W flow (TSAR 15.2,7)
is bounding for similar
reasons as
trip will occur on
loow=low water
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Containl
Systems
Affecred

Steam Dump

Reactor Control

W Control

Pressurizer
level

Pressurizer
Pressure

Revision 1

Signals
Alfected

Turbine Pressiirn
{Control)

Power Range § iy
(Control )
Turbine Prossure

(Contro! or Inter-

lock)
favg (Loop 1)

Narrow Range (evel

{2y 1Loop)

Steam flow Pressure
Compensation (Any

toop)

Pressurizer Level

(Controi)

Pressurizer Pres-

sure (PORV U55A)

MNPS-3 FSAR

IABLE Q20 %6

FOSS of POVER 10 PROIFCTION SFY |

faitwre
Direction
Low

| ow

t ow

iow

Low

Low

Low

Low

ltemized Fr "z o

Steam dump demanded but bilocked
from interlock,

I turbine pressure on control
chamnel, rods in (safe direct-
tion), power decreases, 'r
turbine pressure on inter-
lock channel, stop turbine
toading/deteat remote dis-
patching.

If affected level signal
nsed for contral, FCV opens
in arffected 1oop, IW flow
increases (oveisides steam
flow signal), Ntherwise,
channel not connected,

g2t decreased W flow

for loops with failed
steam flow pressure comp-
ensation only, HNo effect
on remaining loops.

If affected level signal
used for control, charging
flow increases, letdown
isolated, heaters blocked.
Otherwise, channel not
connected, no control
action,

If affected pressure signal
used for control, PORV h55A
stays closed, bhack-up heaters
on (but could he blocked on
level signal, see above).
Spray off. (PORV %6 avail=
ablie if required). Otherwise,
channel not comnected, no
controi action,

1of 1

Bounding Fvent

Bounding event is either exces-
sive TW flow (FSAR 1%.1.2), or
loss of normal feerdwater flow
(FSAR 15.2.7), depending on
channels used ., Increased
charging flow and pressurizer
transionts have littie effect
in comparison,

May

198h




Control
Systems
Affected

Steam Dump

Reactor Control

Pressurizer
tevel

Pressurizer
Pressure

Signals
Affecied

Turbine
Pressure
(Interinck)

Power Range
iy (Control)
Turbine
Pressure
({Control,
Interiock, or
both)

Tavg (Loop 2)

Narrow Range
tevel (Any
Loop)

Steam | low
Pressure
Compensation
(Any Loop)

Pressurizer
level
(Intertock)

Pressurizer
Pressure
{PORY h56)

MNPS-3 FSAR

TARLE Qh2n . 5-7

LOSS OF POWIR 1O PROTFCT.ON SET 11

failure
Direction

Low

Itemized Effects

No control action and steam dump
nwnhlocked, (If reactor trips,
steam dump performs as de-
signed )

IfT turbine pressure on control
channel, rods in (safe direc-
tion), power decreases, If on
interiock chamiel, stop turbine
loading/defeat remote dis-
patching. Otherwise, no
control action,

If affected level signal used for
control, FCV opens in affected loop,
W flow increases {overrides steam
flow signal). Otherwise, channe' not
counected, qget decreased W flow in
loops with failed steam pressure
compensation only, No effect on
remaining loops.

If affected level signal used for
interinck, block heaters and isolate
letdown. Otherwise, channel not con-
nected, no control action,

If affected pressure signal used for
control, PORV W56 stays closed.
(PORV W55A available if required),
Otherwise, channel not connected, no
control action,

Bounding Event

Pounding event is elther excesg-
sive fW flow (FSAR 15,1.2), or
loss of normal W flow (FSAR
15.2.7), depending on channels
used,




Control
Systems
Aifected
Steam Dimp

Reactor Control

W Control

Pressurizer
level

Pressurizer
Pressure

Revision 1

Signals
Affected

Hone

Power Range Flux
(Control)
Iavg (Loop 3)

None

Prossurizer Level
(Control or Inter-
tock)

Pressurizer Pressure
(Control and inter-
tock)

MNPS-3 FSAP

TARLE Q20 5-8

1OSS OF POWER 10 PROIFCTION SET 11

Failure
Direcrtion

| ow

fow

Low

Low

Itemized Effects

No signals affected, no
control action,

No control! action due to
auctioneers,

No signals affected,
nG control action,

IT affected level signal used
for control, charging flow
increases, letdown isolated,
heatzrs blocked, If used for
interiock, heaters blocked
and letdown isolated, Other-
wise, channel not connected,
nn control action,

PORV 456 stays closed. |If
affected pressure signal used
for control, PORV 455A stays
closed, backup heaters on (if
allowed by level signal, see
above) and spray off, Otherwise,
PORV 4S55A available if required.

1 or

Bounding fvent

Combining effects of presserizer
level and pressure control systems,

could have vither increasing
charging flow with heaters off
causing a depressurization,

or else heaters cause pressire
to increase until PORV W55A is
Actuated or until safety valve
opens,  Tither way, event is
bounded by inadvertent opening
G6f a pressurizer safety or
reliel valve (FSAR 15.1.4)

May 1984
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MNPS-3 FSAR

TARLF QW20 . 5-11

L0SS of POMER 1O CONIRDL GROUP 2

Bounding Event

Itemized Effects

signais affected, no control

e
action.

signals affected, no control

Ho
action,

Reactar Controt

4
R85,
bh:- r...
T
25,85y
#eges
L E20%
;E.e:;
T
| S £
}85:2“
5551!
¥
s
&2
o8
ge
s-
2k
23
.-
5
i

W vatve
closes

ALl {Systems
ized)

W Comtinl

s 2)

fally
fully
heate

charging ! low

» letdown isolated,

Chargi
npen,
on

L1

orr

ALl (Sysies
Deenery i red )

Pressurizer
iever

Closed

sure [ PORY §56

Presserizer Pres-
Content )

Pressurizer
Pressare

of

Revision )
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Open Items

Instrumentation and Control Systems Branch

ICSB-20 Control System Failures Caused by Malfunctions of
Common Power Source or Instrument Line (Draft SER Section 7.7.2.1)

To provide assurance that the FSAR Chapter 15 analyses adequately bounds
events initiated by a single credible failure or malfunction, the staff asked the
appiicant to identify any power source or sensors that provide power or signals to
two or more control functions, and demonstrate that failures or malfunctions of
these power sources or sensors will not result in consequences more severe than

those of Chapter 15 analyses or beyond the capability of operator or safety
systems,

The applicant has not provided a response to this open item,

Resanse
Refer to the revised response to NRC Question 420.5.




