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Docket No. 50-423
Bill 20

Director of Nuclear Reactor Regulation
Mr. B. 3. Youngblood, Chief
Licensing Branch No.1
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

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

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

Dear Mr. Youngblood:

Mill- .:ar Power Station, Unit No. 3
;

Response to 00 g a.) 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

W. G. Counsil
Senior Vice President
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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.

AMO /h Y -
-

,
.

~tary Public[ "'}.g~

My Commission Expires March 31,1988 ", - -' '
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MNPS-3 FSAR

NRC Letter: May 31, 1983

Question Q420.5 (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
pr_ ovide the following information:

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

(b) Indicate 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.-

,

(c) Indicate 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 (c) resulting from I

,

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 beyond the
capability of operators or safety systems.

Response:

Introduction

The evaluation required 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:

.
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A. Loss of any single instrument.

B. Break of any single instrument line.

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

The analysis is conducted for all five major NSSS control systems: '

Reactor control system.

Steam dump system. *

Pressurizer pressure control system.

Pressurizer level control system.

Feedwater control system.

The initial conditions for the analysis are assumed to be anywhere
within the full operating power range of the plant (i.e., O 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 Instrument

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 a sensor failing either high or low. The particular sensor
considered is 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 occurs or where
control action is in a safe direction, no bounding accident is given.

| The table clearly shows that for any single instrdment failure.
| either high or low, the Condition II events itemized in FSAR

Chapter 15 are bounding.;

!

* oss of Power to an Inverter, Control Group, or Protection Set

Tables Q420.5-2 through Q420.5-5, Loss of Power to Inverters I
through IV, respectively, analyze the effects on the control systems

| eeused by the loss of power to an instrument distribution panel.' The
| Millstone 3 NSSS instrument power supply consists of four instrument

buses receiving power through four inverters (for convenience, called:

[ ! Inverters I through I"). Each instrument bus powers a single control
| group and single protection set (Inverter I distributes power to

Control Group 1 and Protection Set Ir Inverter II distributes power1

to Control Group 2 and.Protectior set II; etc). Therefore, loss of
power to one inverter causes a loss of power to both a protection set '

!

Revision 2 Q420.5-2 May 1964
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and a control group. In the tables, the control systems affected,
the sensors affected, the failure direction, the effect on the
control systems, and the bounding TSAR accident are given. Where no
control action occurs or where control action is in a safe direction,
no bounding accident is given.

Besides the loss of the inverter feeding both a protection set and a
control group, there is also a chance of losing power to just a
control group or a protection set (for example, through the failure
of a fuse or circuit breaker). The consequences of a loss of power
to a control group or a protection set are tabulated in
Tables Q420.5-6 through Q420.5-9 for losing Protection Set I, II,
III, or IV, respectively, and on Tables Q420.5-10 through Q420.5-13
for losing Control 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 is conse rvative
and assumes that the nonsafety-grade lighting and distribution panel
which also powers the control groups is not available.

Besides the ' loss 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 II events analyzed in FSAR
Chapter 15 are bounding.

Loss of Common Instrument Lines

Table Q420.5-24, Loss of Common Instrument Lines, con.iders the
scenario whereby an instrument line which supplies more than one
signal ruptures, causing faulty sensor readings. -

i
Two sets of sensors are located in common lines I

.

Loop steam flow (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, II, or III) and.

pressurzier pressure (Protection sets I, II, III, or 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
unique 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 P-6 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 node is
not analyzed since it is not really a credible event. There is no
anticipated agent available that would cause a tap blockage. The '

reactor coolant system piping and fittings, and the instrument
impulse line tubing are all stainless steel, so no products of
corrosion are expected. Also, the water chemistry is of high
quality, which along with high temperature operation, precludes the
presence of solids 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 rout.ine 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 is not sufficiently credible to warrant its
consideration as a d.esign basis.

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

reading would become statie (no variations over time). In an
unblocked channel, a reading would always vary somewhat due to noise
(i.e., flow induced noise in flow channels) or slight controller
actier. (i.e., cycling operation of spray and heaters in pressurizer).

-

By a comparisoin of the static channel to the redundant unlocked
channels, the operator would be informed that a blockage in one
channel has occurred.

Conclusions

The fellowing tables illustrate that failures of individual sensors,
losses cf pouer to inverters feeding control groups and protection

! sets, er breahs in common instrument lines all result in events which
are reunded by FSAE Chapter 15 analyses. Therefore, the FSAR
adequately bounds the consequences of these fundamental failures.

Revision 1 Q420.5-4 May 1984
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.I A881 Q4?fs.*p-l (Coset )
.

Numtee r A s sennerd
or I a i le:d I a e f ue e*

.%c!'ho r_ G.!!a serre !._s CIMnnet Syg en (Jirestjent I ffe,ac t itsenent e rey t verug *

Steam 1 pe r fligh FW pes >p ssn e d e rsc rea ses if in St eram disap its pre .seste* Header plant
Pressure autu meule. (IW ruest rol v a l ve r. swule at inst starullaye
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in auto mente.1 t> ump valves veey low power.
opers. ( St eam sisemp talocked oss Hern e, dump valves
low-low lavg |P-12|. wins ed npees f or
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- eerst e l tow-low lavq is
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spe:eets meert I CV a s e en

auto. Liters tieis eve nt ?

is tusensel. d toy c.ces- 3
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everst is ere.esseve IW
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e=cessive cooling. '
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Flow (l%AR l ', . l . 7 ) .

I ssop IW ? per i selectest a feedwater low IW valve opens if its auto ensde. N's event i t' fW valve inriow loop for Control Control
manual. It in auto.
tunnule re9 eveset es
e e rsis s i vet IW rinw
( I sAst l 's . l . 7 ) .,
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1 ARI.T Q8:20.5-1 (Cont)
.

N'embe r
Asstemedor failed failure. Eensor Channels Chansec t Eystem Directiore EfecJ

*

Bounding 1: vent
. *

High FW valve closes ir in auto mode. No event if FW valve
in manteal. ir in nieto,
bouryding event is loss
or normal FW riow
(fSAR 15.7.7).En re uw 4 per steam 1 selected a feedwater low
,

Chrupp gereera to r roe Control Control TW valve opens if in auto mode. No everet ir rW valvetevel (two available. I or il in mannat. Ir in auto,for Control) bounding event is
excessive FW rinw
(ISAR 15.I.?).

High TW valve closes ir its atsto mode. No event if FW valve
in manual. If in auto..

hoesnding event is loss
or teormal IW riow
(ISAR 15.?.7).Pressier- 3 per i or lit a Pressurizer low Charging flow increases. Bounding event is

irer plaett
level level lleaters turn off (eycept for increased reactorControl local control). coolant inventory

. ( Cont ro l )
letdown isolated. (VCT empties. (FSAR 15.5.2).charging pumps take suction
from RWST.)

liigh Clea rn i ng riow decreases.
Rackup heaters on. (Later, While hea ters a re on,

no net depressuriza-letdown isolation frne inter- tiori of RCS. Afterlock channel and heaters
blocked f rom interlock heaters blocked. the

. channel.) decreased charging tlow
acts to depressurize
the RCS. Dep re s sai r l-
zation event is there-
Fore hoernding by insd-'

vertent opening or a
pressurizer safety or
relier valvo
(ISAR 15.6.1).Pressier- 3 per il nr.Ill a Pressairizer Low I.etdown isolated. Pres su ri pe r Reach new steady-stateirer plant Levellevel heaters blocked (except wi th liigli pressierizer(Inter - - Control for incal control). (Charging level. No event.lock) , riow controller reduces

flow to maintain level.)
High.- No control action, get Not applicable.Iligh level annuncIntion.

Revision l'
3 or 8

May 198ts
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'1 ARLE 48:20.5-1 (Cont) '

' Numlie r A r.Somedni tallmi influreSensor .. filenttrie l s Clia tine l, Sys.t s?,m Dirpejlon ErrecA Re}< ndingJveng
.

. ,

lavq 1 per loop Any .a Stone Dump low Stop turbine loading / defeat Not applicable.Atec t . ( Pe esses re remove dispatching (C-16).
Mnde) Annuncintion occurs.

liigli n Reactor
control

a Pressurl7er
Level

. Control'
-

As se t , a turbino
inw Loading /

Dispatching

High Rods in ( sare di rect ion). Reach steady-state
Cha rging flow increases tant il with pressesri7er at
rtell power pressurizer level i tsi l power level .
Is reached (if at reduced No event.power).

-Steamline 3 per loop Control a Steam Low No control action. Not applicable.Pressie r e f o r p ro t ec t ion. Channel Gene ra to r
I por inop, PORV
Inr cnnteni
(cli r re ren t l' rom liigh Steam generator reller valve Result is hovended bythose tened for opens,
p rn teClinn) inadverteret openifig

or a st.eam genera tor
relier or safety valve
(fSAR 15.1.7).3

I rite s - P por platet I or 18 a Reactor Lov No control action. Not applicablemediato ControlQCnge
fligh Cet reactor trip (ditring Not applicable.Flux

sta rtup) due to C-1 ac tien t ion,
otherwise no control action.

Insrh i ne 2 per i . a Stenm Dump Low Rods in (sare direction). Not applicable.Impte l se inchirio ( Corit r o l ) (Tavg Mode) Auto rod withdrawa l blockedChamber a Reactor (C-5). (if reactor tripPressure . Control occte rs, steam dump isnblocked
a reedwater and dump valves open etntil

Conteol eso load favg is reached.)
No errect on FW control since
constant level p rog ra m.

!
*

Revision 1 5 or 6 May 198fs
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1 Anil 08:20.5-1 (Cont) *

Number
.. failed failure

As sumerl -ut '

Sensor' Channely Channel 'Sys_ tem - D i_re.g.t i on Errect Botmd i nMven,1
s

liigh Rods out until blocked by high Result is bountfed byfluw, overpower, or overtemp- uncontrolled rod
crature rod stop, or until cluster controlp r og ra mmed T re r l imi t is assembly hank (with-
reached. (ir reactor trip drawa l at power
occurs, steam dump unblocked 'SAR 15.f.?).tand dump valves open until no .
load Invg is reached.) No
errect on rW control since
have constant SG level p rog ra m.

Turbino ?'per 11 m Steam Durr Steam dump unblocked. Rods in Not applicable,impulse turbine - ( Interlock ) (Tavg Mode) ( sare di rection). Auto rodChamber' a Reactor low wi t hd rawa l blocked (C-5). IrPressure Control reactor trip occurs, dumpa reedwater valves open until no-load 1,avnControl is reached. ) No errect on
FW control, since have constant
SG level program.

High Rods out until blocked by high Result is bounded byriux, overpower, or overtemp- uncontiolled rod
ersture rod stop, or tantil cluster control
p rog rammed T ro r l i m i t is assembly hank with-
reached. (If reactor trip d rawa l at power
occurs, steam dump valves (ISAR 15. f4. 2 ) ,
open until no-load lavg is
reached.) No errect on FW
control, since have constant
SC level program.,

Turbine 2 per
. impos t se turbine .

I a Steam Dump Low Auto rod wi thdrawa l blocked Not applicable.(Control) -(Pressure (C-5). Rods in (sare direc-Chamber. Mode) tion). No errect on rWPressure- a Reactor contrni, since have constant
Control SG level pro (l r reactor

trip occurs, gram. dump valves opena Feedwater
Control to keep steam header pressure

at or below setpoint. )

Revision 1 ' 6 or 8 May 1968
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*

<; MNPS-3 FSAR

.

TAnfr 04?O.5-1 (Cont)
.

.!Number . #. . Asstened
or' f a l leet failure

. Setisor ~ . Channels. Channel , System: Ri rec _t_i on - _E[ rec t Bouryd i ngivertt_
',

liigh Itods out until blocked by high Fle r.u l t is bounded by
fluv, overpower. . or ovet temp. sencontrolled rod
orattire rod stop. ( Ir reactor cluster cotstrol
trip occurs, dump valves opers assembly hnnk witle-i

to keep steam liender ptessure drawal at power
- . a t o r he l nw se t po i n t ) . No (rSAR 15.4.?).

errect ort FW control since
have constant SG 1evel program.-

turbine. 2 por '

. impulse turbine .
-Il .

. s Steam Dump - Low - Auto rod withdrawal blocked Not appl icable.
(Interlock) ( P re s su re -(C-5). Rods in (sare direc-.

- Clemaher - Mode) tion). No errect on fW
Presstire ; a Reactor control, since have constant

Control SG level program. (If reactor
a_Feedwater trip occurs, dump valves open

Costt r o l to keep steam header pressure
at or below setroirit. )

liigh Rods out tentil blocked by high Restal t is bounded by
'
1

f linx, overpower, nr over temp- tencontrolled rod
erature rod stop or until cluster control
p rog rammed Trer is reached, assembly bank with-
(If reactor trip occiers, diemp d rawa l at power j' .

valves open to keep steam header (ISAR 15.4.2).,

pressure at or below setpoint. ) :
No errect on FW control sitice
have constant SG level p rog ram.

,
4

5 Powe r' 4 per 'Any' . a Reactor Low No control action (auctioneered Not applicable.
'

. Cc toge.. plant- , Control' h i gli) .
F 1 tex a Feedwater<

Control

Higli Atito and manual rod withdrawal increased hypass valve
blocked (C-2). Rnds in (sare opening wneeld be
direction). FW bypass valve botended by excessive t

opcres if' in auto. (if reactor FW riow (ISAR I5. I . ? ) .
trip occurs, dump valves open.

:
. until no-load Tavg is reached.)

Rising SG level cateses valve
to close until steam and rend
ripws match.

' Condeviser 3 per'' Any, a Steam Dnep Low No control action. Steam dump Not applicable.
.Available entielense r unblocked; 1. e. , condense r

available for steam dump.

,
Revision 1 T of 8 May 19 sit
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MNPS-3 FSAR ~

.

.lABLE Q4?O.5-1 (Cont) *

'Noober Assumedor . Failed Tailure
.Senso r Channe.ls . Channe l. System' D i, rec t,lon I f r,ec.t Bottnding. Event

*

liigh No control action. Steam dump Not applicable,
stays blocked; i.e., condenser
unava ilable for steam dump,

f avq . I a Steam Diemp Low Cha rg i ng rinv decreases until Result is bounded by, ( pligh a Reactor no-loavi level reached. uncontrolled rod clus--Auction-' s Control Rods out until blocked by ter control assemblycer)
~

P ressur i ze r high Flux. Overpower. or over- hank wi thdrawa l ata Level temperature rod stop. Steam power (I SAR 15.4.2 ) .Control dump blocked ( Tavg mode only),
liigh identical to Tavg channel See above,

falling high. See above-

analysis.

Steam '2. per inop 1 selected a Steam flow low Identical to loop steam flow See above.IInw for control channel Falling low. See abovePressure
Compensator analysis.

.

High identical to loop steam flow See above.
_ channel falling high. See above

analysis.

.

.

.

Revision 1 8 or 8 May 1984
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MNPS-3 rSAR

' 1 ARI.E fl420. 5-4
.

.

.inSS or PnWIR 10 INVEHifR lil'
(l_nns of Power in. Protection Set fit and Control Group 3)

.

. i

Cntil r n i
Gysicos Signals IaiInre'

AlIected. Arl;nci eel 1)i recil on |tqmized Iffe_cis .Dotned i n3_(venf
,

_

.. Steam flesop Notect No s igna l s a r rec ted, no---

control a c t. i nn .
Rnd Cneit t eil Power Range r issw inw No - cosit e n t action dise to l oss or fit rinw ( rSAR 15,7,7)Invy (Innp 1) Inw niec t intiee r s . event in hnH8Hlistg for similar

restores me, f or Iriss or f riverter
I, Reactor I. rip wi l l necetr on
SG 1 i nw- i nw wa t e r level.

.fW Cont.rni | All ( Symiem IM- IW valve loss.or mairt fW in SG 3(it, 3 ) cric rg i 7ed ) closes ( Plasit trips on low SG 3
level).

Pressuriper PressurI7er levnt low I r a rl ec tnel Irtvel signallevel (l:enst rol nr tret.pr- nscri for control clia rginglock) rinw irte ren nes, .
lien ter n lilue:keri, letdown
i so l a t eel. O t tari rw i se,
cliannre l ~ tin t corinec ted,
no entitrol ac t i ori.

P res sie r i 7e r . Pressieri7er Pres- low-
Pressie re sure (P0HV 456

Ititerlock PORY ,

45'sA Cont ro l )
*

Revisines 1 1 of 1 May 1984
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HNPS-3 FSAR
I a

I Altl E 48e?ft.5-6 *

1 USS ()f l'inil it 8 0 PROll'C f 10N SF1 ' |

Cotetent .

-Systems Siilna l s failure
Arregted Affected D i,ree t i nts Itemized E T.::4Ls Hounft i ng_ r ve,n t

' Steam Disap tierhine Pressure Low Steam dump demanded but blocked(Control) -From interlock.
. Reactor Contrni Powe r . itango r i nv Inw Ir tierbine pressure on control Honneling event is either exces .(Control)- '- cha sisin l , t oels its ( Sa ro di rect- s i ve T W l' I nw ( I S AR l 's . l ? ) , or >list hlese Pressiere L.ow tion), power decreases. If loss or normal f eedwater riow(Content o t- I si te r- 4.prbisie pressurer on inter- (rSAR 8 5. 2. 7 ), dependisig onlock) Inck channel, s t rip turhino channels usert. l eis: r e*a sertlavg (toop 1) 1.ow l oad i rig /de f'es t enmote dis- cha r g i rig f low anti pressuriterpa tclai ng, transierrits have little errect

in comparinnti.

IW Contrni Narrow Range l evel low Ir arrected level signal-
(f any l oop) etsett in r corit t o l . ICV opens
St e am f low Presstare Low its af f ected loop. IW riow
f;nspestsation (hny iricreases (overrides steamInnp) riow signal). O t he rw i se ,

cleannel not connected, e

gPt decreasert IW floV
for loops with railed
steam flow pressiere comp-
ensation only. No errect
on remaining loops.

Pressuriper ' Pressurizer Level Low -10 arrected level signallevel (Control) used Inr control, charging
Flow increases,.letdowri
isninted, heaters blocked.
Otliervise, channel not
connected, no control
action.

t

Pressierizer Pressuri7er Pres- Low if arrected presstire signalPressure sure ( PORV #155A)
~

tased for control, PORV t:55A
stays closed, hack-up heaters
on (but could be blocked on
level signal, see above).
Spray orr. ( P0HV 8:56 avall-
able ir reqisired). Otherwise,
cleanne l not conseected, no
control action. i

'

I

+

. -

Revision 1 1 or 1
May 198fs
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MNPS-3 FSAR

l '

L 1 ARLE Q's?O.5- T
.

!

LOSS OF POWrR 10 PROTrCT.ON SET II

Control
.Systems- Signals Tailure

Arrected A rf.ec ted Di_rection itemized Errects Bound i rig,Jve_nt
Steam Diamp ite r h inn Low No control action and steam dumpPressnee unblocked. (If reactor tr lps,(Interlock) steam dumn performs as de-

signed.)

Reactor Control Power Range Low if turbine prnssure on control Pounding event is either exces-f leex (Control) channel, rods in ( sa re di rec- s i ve F W r iow ( F SAR 15.1.2), orturbine Low . tion), power decreases, ir on loss or normal FW riow (FSARJ- Pressure interlock channel, stop turbine 15.2.7), depending on channelsI (Control, loading /dercat remote dis- used,Interinch, or . patching. Othe rwi se, noboth) control action.
Tavq (Loop 2) tow

'FW Control Narrow Range Low ir arrected level signal used forlevel (Any
control, ICV opens in arrected loop,. Loop) FW riow increases (overrides steamSteam flow Low flow signal). Otherwise, channe' notPressure connected, get decreased FW fluw inCompensation loops with failed steam pressure(Any Loup) . compensation only. No errect on
remaining loops.

Pre ssierIZe r Pressurizer low tr arrected level signal used for
.

level tevel interlock, block heaters and isolate(Interlock) letdown. Othe rwise, channel not con-
nected, no control action.

Pressn rl ze r Pressterlyer low it arrected peesstere signal used forPressu re Pressure . con t ro l , PORV 456 stays closed.(PORV 456) (P0HV 455A available if required).
Otherwise, channel not connected, no
control action.

Revision I '

1 of 1 May 198tl
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HNPS-3 FSAP'

.

TAnl.E 94?O.5-8-
.

l.OSS OF POWER 10 PitoirCilON SET lil

i Contrni
,

Systems Sigteals failsere,

Alrected r Alfec_ted Ditec_tign -Itemired_rlfcets Bound i nqJ v.en t,
t

. Steam thsep None No signals arrected, no---

control action.

Reactor Control- Power Itange r itex 1.nw 'No control action due to Combinirig effects or presstrizer( Cons t r o l ) auctioneers, level and pressure control systems.Invg (Loop 3) . low
_ could have either increasing

IW Control - None charging finw with heaters orrNo signals arrected, causing a depressurization,
---

|' no control action, or else heaters casese pressnre
Pr es sesri7e r ' Pressterl7er level - Low ' 1r arrected level signal used actisated or until safety valve

to increnze sentil PORV 455A ist

i I. eve l (Cont r ol or t rator- for coritrol, charging flow opens. Ei ther way, everit islock) increases, letdown isolated, bounded by inadvertent openingu

heatars blocked. if used for or a pressierizer saf ety orinterlock, heators blocked
re l i e r va l ve ( r SAR 15.1.4)and letdown isolated. O t he r-

wise, channel not connected,
no control action.

| Pr essier l7e r'
(Control and I n te r-
Pressur l7er Pressiere ' Low PORY 456 stays closed, iri Pre s store arrected pressure signal used| - lock) for control, .PORV 455A stays

i. closed, backnp heaters on (if
allowed by level signal, see
aheve) and spray of f. O t he rwi se,
PORV 455A evallable ir required.

|

|

|

!
i

| Revisinn 1 1 of 1
| May 19888
'

,

i .

e

|



.
, ,

.

1
7

8
9
1

-
d y
n aou. M

toe
bl

e b
uea
drc

oi
dfl
eep
trp
aea
ih
ttt

t i o
n ,nn ri

e esv swi
J_ oi

pt-
g t nn nfe

i eovd v en esu sgo ooei

B Nl l

ds
ey
sa

V .ut
d sI

el
I dao

ensE o e glS o t o o .nian n n d sN e
' , , sie5

er 6O , u
d d d d o r4

I

9 T e e e l eu- C t n t t cl sVR 5 F s c o c c bsRA i t e. e. e. saeOiS n 0 c rn t rn rn vl rPI 2 R e ro c. ro ro ai p4 P r ai a ai ai ta ,3 0 r t s t t svdl- O E l r sc sc aeo
P L d lscS E I a oe l a l a A tra re a a 56ctN B R e ril tn nl nl 55 ens .N A f z go io go go 44f odr

T W i ir oi ir ir ceO m st ct st st VVa s 1
f

P e n c - n i RR rort oo ou oo oo O0fol r
Nc Na Nc Nc Prifc of i

O
1S n

S o
O ei

rtI

uc
el

ir - w w - - wai - o o - - o
* fD - L t - - l

)
- t )
n 4 der r ngt p e a)nn o 7 kd ao o iel clse RC L rioot ( ( uurlac r sstrne e er g e e sse egr n wt v n n eeot
e v

ir o ol a o o rr;nSA M Pf l N N PP(i
t

l

o
r
t
n r rp o l e em C o z p 1_

d r i ie
a

se h rl
t t r rr nomt o n e ui oe e

r e c_ m t n sl ss i

tt e a c C se ss snsr e a ev ec i
o yt t e W re re v.

CSA S R Pt PP eI

R



- . - _ - _ _ -. . _ ~ _- .- _ _ _ --.

*
, .

.

.

1

>

R
@
@
,

1

A

.

m
|.

6N=
C +tf A>
==t
M ==

CE *=<>
mO

es m --
= nne

C" M)OC =0
O

t' e=m
m

D' > c
a.4> t =

i 3 6 .=- e- m= a .
C?

I==
=4 - == w |y eeCo jJ Ca ;
Ot O w .s. e

|O' OCAC i

CI C C me=

C
'

2 .

* <.

2 enbO O aop =3 Cg 3gE me w == C C.A e ea ee= >ea3 eo e e s G, C WCCt O =$e => c W>| q *=@= C tymt t 6 |L & a 0C = G === '

ma es s @ g en s e so eJ w = en = D e f4 ) y ea gC C C=6= t Coe 0 t
.
+ Ct .g .== g CR: e w = w s (, =E e = wW, >>U> 0 tw U > , b ' *34 @ E & $RO4 t * g6 C & C .6M * C O CC 6C h. UCC bC DCem C U t DC * bO Ct= bC. 99A, bl C & e= C=t W R= cec 6-E=$m s O b: > u = c& *d =C==0 O e=

th hs; ed&b= en U R T$~ba p O, W=awWe =e E ea =a aO ' =& W g T, =e > a e3 0m
,

t

I
. R =.J t-. .s h k C= bLL e C= weha I

*=C P: =*Ob. mc C E D ** OO =CC ==, C & t- == 6 3 ** C 0 == 6 C *= h=e
i

b |e. E
={*u=

es e e n. >=@4 pe =eR= 0G, R= C * C Esa= * C=tt OOE '| 6h Ry .D. .I=.= .U. .A..C CC C6&> *C == & 3u 3 h as s
V
M Ci IenO O

L> e. e= > e= ** T - et aC O' t ae TG =)en&$6C=$ %e h*
=ht bO e

3 =O [ t' O
= 0 0 b

.R = , ha e =ht C ea. U s v, 9 .a == b-C OU e C e U O=

i

i

.

em m

II !.? t
.~. 5, I .I

.~ ~. .= .=Vt he Ae .
6 b a == a o== = * V6 ms 2:

e.n se > C
R G. =e t =g bhteCL C egens:.
P =, =t =t tc has=Q==
M4 4 = $. ssE y'u(. &b- 6. = 4

i

|=

C
6
a

L L

U C.
er & *d L .m . =. 1e- . |a & == k b6CEd C C ** g O C: 3 I*

6 &D E d

C*E = Ib #= d*ad e* D 4 O
,

U W se e? et se .e.tV b' & 4
37'.3 L) ggL i>= es t &W bb i

v. 4 . v. a '.. k 66

l
. \

L _ _ _ . . . _ _ _ _ _ _ . . _ . . _ _ _ _ _ _ _ _ _._.________ _ _ _ _ _ _



_- , _ - - - _ _ _ _ _ _ - , _ _ . - - _ _ _ _ - _ _ _ _ . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , , _ _ , _ - _ _ _ _ . . _ _ _ _ _ _ , _ _ _ _ _ . - _ _ _ . _ _ . - - - _ - - _ _ . _ _ _ _ _ _ _ _ _ _ . - - _ - _ _ . _ _ _ _ - _ _ _ . _

!*
., ,

. t

.

-e: E i
*

" . - E*t9-I.s *
i.ClFat I *

Ga 2:.
~52"*:
* . Y a- :

2.E
E II'

-

.' '"
E E:3II >wa !-* *z!g IE*

Tj T-" 2*
7. :;

k*2*5
seus.f \'

!.

- - Y

! ! !. : x ;

*

a : ta : -x* * bba
E E

*g I
g;.

5E

E|-
*- 85

' 'd
-

. .:.'
8 t i

'- -e-

s e r 2 .r 1:2
. .]
(_*- - -

.

gt t tra
--

TI t. * * IEt52

%)32

,

[ a i "i * 2 E- "y ne
g is.

m e. s .g . - ss .3pe.d as.2
r-

. 5 . . : . -- g ,g-
" I# ## *t $hi2 2 g.; y t,

b "
4! -

e

!:g. I.

-

I E: 23 } .

*a r ,| | 2 2 2 2-a , -u a u

=

I,
*

-.

.i Ep El II:
p 5 5-E"

:fh I I
a. !. c~f!:c< # # < < .

*
'C .

1I6$1 % k
k k

~

: I r* .

f.it t S *R 5- il I
8 7.

I#"<t# 3R L I.
. ..*

2
-

6.2-- 6.

L _.



I | || I1i l' ,t i||

_
.

, .

*

s
a
s

)n 9
7i 1

.

r P. lo e y
5v a

s8 e 5 M
s l

oR
Awl

So
sIl
i(

a
r

t twon noe eisv vrp
E e it Wr

gI t
ir r

i il t .
d dan)* n nma1u tle

so omPGB Ds(S

t l t l

o o n or r a. r 6t t l t 5n n P) n 4Ao o (3 o 5c c c V5.C R4 .o o 3S o On PVi ir r3 Cn t
.

,fO) .. , Si ,P d d d tPdU e e nl e n(eO t t i e t e dR s c c v c ve e We e e.eC
Jc er r fl r dnL e r r r gez O r a a nw a nsrI R r io ioeR - 8 E s s al s tlA 5 e

D d_ me l l acelS a a n a. i l
F o C e n. n. ro n tsbwO piogn gr o gn inas
3 ie s io nil 1- r T m sl si sp si iaiS e t t si t ma rP E R t oc oc or oc oev oM Na Na lt Na Nrat f I

M a W 1a O
t P

f
O
S
5
0

n8

o e
e i, v
rt l s de c ae es

e vs sI

ir - - o - oai - - wl - l

iD - - tc - C

-
s
e

P%
r

) 4mt rsee eV)
t r .Rkd si l Ose yg rPw" sit Sr e(leac (._ s rn e e e .

n est
e seee

gf i
r n t

A l'a
if o o t n rt ns

SA t s i
f PtI8 I

.
t

a
r
t
n r rp o l e eo i

d s C o z t
e r i ie Mse D r t r rrt

omt o n) s e t_ e itrec n t o3 sI ss t

tte e c C se ss s
nsr e a G ev ee i

- n yr t e wS re rr v
CSA S I t( PL PP et

ns

.



*
, e

e

- 2
e
O'
=

e h
C| T = R

e aC @ u E
e M en ed *

Ome=0
w t. = en O

C)
6

V ) U eh = .m
=0tRb

dl d e. 'C 2 C C
=

OOC C e)st!
C 3. C = U Qa=

UCCe *

>| >e
h.a

I t -b = = .
-e C 6 a,

C*' On C*= a >C
l .C E..=..c. u a &.aT' TC *FUCC1 C C N = a' s e3 C * ft b =0 0 b an 6LCC3 2O=GG=M

E
o L .

-
t * * *O t V&We M> eN OO=b e t= se ba .D 3 0= eb O=eUb g e a3 .-L d=Ut > ce 90tD C = O *= * 4 CO b es C -O GR =* C == Ut otDq e4; >>Q@@ O tL >Cab *a e g - e. . 3C Tg t==

=
U* qL D M mOW G th ete a >TT DEe

e n-
6.|..e C k C b= u Ce On CL)- 0 .ga:- =a'y=- v- -Qc e = w . - 6. asce= e- b-c4 # E

C T| Red Q> h Sb e B R e4@m *
- en U te a a wa pO4 - 6% 6% a4. ** u &. wAea e b a CCe wce*K eN. -etle e oum e C , C b*t cc 47 = =

=

-c>T* O == E =Q a> e e e th 6=t =>cT
C t -

M tl gb T e= ne> cc c t b-A W K w O =Um o OLC CEC COL 4 OE ETwM) E .s w- G.= ELwC
,

K C3
4
>

0.
C .

*e
V
C

,~

0. t
td >6e =e TC U' et 6= 0. De e- h=! ) b

3 =O 3 C's- C w c=O -O s. U .J U=

e

en

i,
et
or
L et'T a a T Ct 3T $T t 6h- 6& C& 6 & *s a& ** N =d N t
.N.

.sT t- es == ee = gen b- C h t" h& C 6 C
y

= * * O M 6- M *= C C==ep == =c w4 * = r bC t. MP C C W CP e* L' Cpm= h.I . g> =t =4 g> &=we =t = g- .n am CCM4 ( *= (C 4- (> bva

=

-
L L$ = t &3 C

.N. .N. t
g bmet 6 k u b 6- e

C E ad C8 E66U g 0
C e"* e" e

" "
e e- -****t 4 O W es D en er .e.ne4 6 & st Q C; ) tg .hk *

Ve 4 ' % 3 v. E L= )
a. .tM E n. w J 8. e. t

g;;

*
h



-..

*
. .

4

C
MOU C h C=tp t M O T pd mMVC > e=tCCR:= w= dt=wN C e c'e s = = a=Ot > U=N tae3 Loc e =On h

-m : 066 =d6mOL =
ged et * 30 etM- e p=dN= , O mewedN) .Ce= t ==-= >m=C===-

D E A. 64t6tw & Cet Clop>6 Quw=6 . s C brd: ) *CO* t=6m @ U =aube @C TOtek* met-tebe = e& m e > >tCe C tr>tte-

Ci C6 e T6 * Q =C )D.===O"0 *eth a T=4 e Q-=
%, i E dC ut- a Ce d: tw-j CWC W =ett t=dC=s64U, *V =t %m a Le*G m ,

O cow Z > h6 W6 C CCC>hb6m4' E== =t20mw = CCEt4 cow

p . V m: = t C C D= - E t= C C&*C U -ma ea=
kah O 263-d) C= =

% ee~M -~ C aRsCUODh= " C 6 9 - t .Qt TOOCC4- O * 6 .O SQ6C> 0 =D R=Gnd a taa e GUOWC ut at AC=CSE42

=$
-O Cwt 6C Um m> OCC=Odoe

C =C dte 90 t =TO6-06-0QtUCCwE @~2 & mbt-=

E wC-ec -O A3-ROC 6=& v0 ma t O : - 00 *- D =c80 en heeW =C E 6m h e 04Ct-eel e e-W6- o ex ===tb o>mtCbi O .* d-MttVO Ce C6te=OOCUC=bl -O Wend >C- Ce ence E-TOCUW Jtetsk UW MCt: 6&-e6m (skt- G < e60 GSAZOtDW eCUZ D& =@ m 40 e&= &@ >t* #36 5tC We & *Ut*=C * =w =' =we M DCQu= >M Mt D 6 9- e 6 D CE D' ECW h :=E W 90 WC -ethC' >tb >E)4 -E => >mC)d: Ete-

de 3t su E6OucOO E EO OanO>e=dC6 0 36t On=ece6 00 C=b=tE6tts0*C & st Am63-=6 EA Au=baub-46gE=
2 wd

$. C
*

E . . C,
< @ W. = 0g . >
s C VA

=

AA En U' *

M.
C -t t' E E 2 2o 6 =| De e > e 3 m )6 b

m Em OC= = C C C= =k W C J= = J = J = J2 - T *
E E t

4
0 {.

-

= O = =
e 6 0 0

-

Cwe E- d 6 6 6C4 U C = d - M = Mw & O O C O C 0 Ce e y 6660 6660 6660m M cdCQ GdtG GdtUC W L NCN NO
t =O=0 = 0 .N NON

t|, 9 =O=W=
u 6066 6U66 6c666 . e 2 : : : : D 3 33s, ) e-me m=mp p=mm

, t utme atom etee=] 4 t>WD t>tt t>WEe, W 6066 6t66 6tL6W m AJAA &Jak AJbb
m m
9 9
6 6 a

3 >a-
e =e t -td -p te > b

Lt >t t T:-. -
Tg = >6 $6 a CeC. WE wb w CF-C . = w t=4 C wT 4

.

-6-
g g' C C = -A-
m g.' =g =s - -w-

m =
2 >

t U-y= w a C= @. ~

Rt - e = A -6
> c p C 4 tt 6

39 P t >T >d6
CJ t 6 C: . > 0 0 t =g -

JVL we w - to w-

m C ==
6g6= 6=6 6664E C t< $2Dw CC3w *44 NaNA NON N Weg ===c =c=t --at CW- d 6C6c' 6-66 6

6- m) : .= =62: 3 .C C 6 - O6se C e een -etne edLe
=

*# 6 *q** C:'E E u i *.
nd** @ C 6

C,
=6 t t c *muu 6-6

M w - hw&w. bw&& &weh ,
E

_ _ _ . . . __-

*



_
.=. . _. .-. - _ . . .

.
. .

.

k

|

Open Items

Instrumentation and Control Systems Branch

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

,

To provide assurance that the FSAR Chapter 15 analyses adequately bomds
events initiated by a single credible failure or malfunction, the staff asked the
applicant 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 safetysystems.

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

Response

Reier to the revised response to NRC Question 420.5.

,


