
REQULAT $ INFORMATION DISTR IBUTIO YSTEI'1 (R IDS)

ACCESSION NBR: 8704060379 DOC. DATE: 87/04/02 NOTARIZED:'NO DOCKET I
FACIL: O'0-410 Nine Nile Point Nuclear Stations Unit 2> Niagara aloha 05000410

AUTH. NANE AUTHOR AFFILIATION
NANQAN, C. U. Niagara mohawk Pouer Corp.

RECIP NANE RECIPIENT AFFILIATION
Document Control Branch (Document Control Desk)

SUBJECT: Forloards addi info to support 870311 application for amend
to License NPF-54 h response to questions in Adensam 870323
ltr. Revised FSAR pages also encl.

DISTRIBUTION CODE: A001D COPIES RECEIVED: LTR ENCL SIZE:
TITLE: OR Submittal: General Distribution
NOTES:

RECIPIENT
ID CODE/NANE

BWR EB
BWR FOB
BWR PD3 PD
BWR PSB

COPIES
LTTR ENCL

1

5 5
1

RECIPIENT
ID CODE/MANE

BWR EICSB
BWR PD3 L*
HAUQHEYi M

BWR RSB

COP IES
LTTR ENCL

2 2
0

1 1

1 1

INTERNAL: ACRS
NRR/DHFT/TSCB
OQC/HDS1

EXTERNAL: EQM BRUSKEi 8
NRC PDR

b b
1 1

0

1 1

1

*DM/LFNB

REQ FILE

LPDR
NSIC

01,

0
1 0

1

1 1

1 1

TOTAL NUMBER OF COPIES REQUIRED: LTlR 28 ENCL 24



73i", 'UG
02" ~00'.0

i~(t~ R) 8 l '«l"" "'t'tITll9'i'8 F" iG t"'J'~ ~ I tiO"'

f3!'i,'i~,W f,'- A7iki>i '~~) '.'",«X$ S ='T('Q;)Oil P% t."~) ';4;"i>Vb
itol 6'T$.'p" Ul 'LcfV „fbi> I 6",8 '" ., ', "i 8 j'if',:i t 6 4,>'i llfTJ. 't

~ Q ' '~ ~ l '. <',(', H<3<" 1i 0'>
. qvo'> i'cVc''~uniform „,.„wcP~r i4

I"C3. 7i'- I l i H(~ t'Vi 'r~. 4,;V,
( <

" '>G j< '<hi') ) I ne."->'J .>vG~ it a'>~ r~ J c i ri'> ) sn'><»

: ~sC:"'y Nt

isa�
"~:a. ~ "A

0" 0 Vc,'.,I) JA ~

".4,!n t.t» i'A
.V .'l,'dr'i.lt'i~st i

:tiki()Y .' 7'~BR

t'~T".~~ or; ~i~)" f 'r,...",,)~ 'f,. '0';8 „'w~ "quz g ''}>vj [bbi". 'b'<.i'm'~ t
4+Cr0 ~3 s f.,>A i "ll'' ii 4 f7' 4''9>~~ <y+s. "iPi'i~~ g,~'3 7 >8 i». 'l~,tIt '> '<fA l,< J 05'

op f 4 ~cliff'q H(>.' () 'wav~~H

0

~aQ "IA



Y NIAGARA
U MOHAWK

NIAGARAMOHAWKPOWER CORPORATION/301 PLAINFIELDROAD, SYRACUSE, N.Y. 13212/TELEPHONE (315) 474-1511

Apri'1 2, 1987
(NMP2L-1015)

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Re: Nine Mile Point Unit 2
Docket No. 50-410

Gentlemen:

This letter provides additional information in support of Niagara Mohawk's

March ll, 1987 Application for Amendment to the Operating License. Specifi-
cally, Attachment A to this letter provides responses to the questions
attached to Ms. Adensam's March 23, 1987 letter.

Also enclosed are changed FSAR pages, which are provided to make the docu-
ments consistent with information submitted to the Nuclear Regulatory Commis-

sion on March 11, 1987. These FSAR changes, as well as those submitted on

March ll, 1987, will be included in an future FSAR amendment.

Very truly yours,

NIAGARA MOHAWK POWER CORPORATION

C. V. Mangan
Senior Vice President

CVM/NLR/lmn
(0326C)
Enclosure

xc: Regional Administrator, Region I
tls. E. G. Adensam, Project Director
Mr. W. A. Cook, Resident Inspector
SSC File (2)

8704060379'70402
PDR ADQCK 05000410
P PDR
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UNITED STATES OF ERICA
NUCLEAR REGULATORY COIciciISSION

]
]

Niagara Mohawk Power Corporation ]
]

(Nine Mile Point Unit 2) ]

Docket No. 50-410

AFFIDAVIT

C. V. Man an , being duly sworn, states that he is Senior Vice
President of .N1agara Mohawk Power Corporat1on; that he is authorized on the
part of said Corporation to sign and f1le with the Nuc'lear Regulatory
Commission the documents attached 'hereto; and that all such documents are true
and correct to the best of his knowledge, information and belief.

, 1987.

Subscribed and sworn to before me, a Notary Public in and for the State of

New York and County of , this + 'ay
of

Notary Publ1c 1n and for

County, New York

My Comnission expires:
MARY FRATESCH1

Notocy Pubtto ln tho Stoto of t'ow Yoctc
Qtcallfton In Ononnooo county tto. nvg~~~L)
PgSommlt ttlon Lniclroo t tocoh ~o, ig





ATTACNENT A

QUESTION.l: Is pneumatic assist required to close the new NSIVs in accor d-

ance with Technical Specification requirements? If so, provide

details of the system (e.g. design, qualifications) and explain

why a loss of air or nitrogen would not create the possibility

of a new or different kind of an accident, increase the proba-

bility or consequences of an accident previously evaluated or

involve a significant reduction in a margin of safety.

RESPONSE 1: The pneumatic assist is required to close the wye pattern globe

valve NSIYs to meet Techni cal Speci ficati on cl os ing time

requir emen ts .

S tern 'es cri ti on

The safety related pneumatic assist function includes the check

valves, accumulators and interconnecting pi ping up to the

actu ator. An accumu1 ator is dedi ca ted to each val v e. See

Figure 1 for a diagram of the actuator system for each valve.

This equi pment is ASME Secti on I I I, Safety Related, Seismi c

Class 1 and will be environmentally qualified for Unit 2. The

valves wi 1 1 be environmental 1 y qual ified pr ior to being

decl ared operable. This Safety Related porti on pneumatic

assist is separated from the instrument air or nitrogen system

by a safety related check valve.
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For the four outboard valves, the non-safety related instrument

air system provides the initial charge for the accumulators and

maintains the required air pressure in the accumulators during

normal operation. If the instrument air or nitrogen system

makeup is unavailable, the accumulator provides enough air for

one closure of the MSIV ~ The inboard valves operate in the

same manner except the nitrogen system is used to maintain

accumulator pressure.

Loss of Air Transients

Loss of air or nitrogen pressure upstream of the check valve

causes wye pattern globe valve closure within 3 to 5 seconds.

A loss of instrument air transient is discussed in FSAR Section

15.0.4. Previously (with the ball valves), the MSIVs would

also close on loss of condenser vacuum or low main steam line

pressure with the mode switch in the run position, upon loss of

the instrument air.

Loss of air or nitrogen between the check valve and actuator

causes the affected valve to close by spring force. The

valve would close but possibly longer than the 3 to 5 seconds

requirement of the Technical Specification. This latter case

would not affect the ability of the other valve in the line to

NOTE 1: If the air or nitrogen pressure bleeds down due to this leak,

either the outboard (instrument air line break) or inboard

(nitrogen line break) causes a MSIV closure.
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0'lose
within 3 to 5 seconds if required. Thus, the single

failure criteria is met in either case. There is no single

failure which would prevent at least one valve in each line
y

from closing in the time prescribed by the Technical

Specifications. These conditions are analogous to the design

of the ball valve actuator which has been removed. For the

ball valve, depending on the size of the break, the valve would

close, but not necessarily within 3 to 5 seconds, upon loss of

hydraulic fluid.

Previously, the ball valve would not close upon failure of the

dual springs. Similarly, a failure of the springs and the

pneumatic assist is required to prevent the wye pattern globe

valve from closing. The pneumatic assist provides a diverse

means of closing the valves reliably.

For the wye pattern globe valves, the ASME Section III
accumulators are maintained at a pressure lower than that which

causes high energy missiles.

Loss of Air Does Not Create a New or Different Accident

The wye pattern globe valves will close upon the loss of air or

nitrogen. This does not create a new or different accident

since MSIV closure has been analyzed.. The failure of the air
or nitrogen lines between the check valve and actuator is

similar to the hydraulic line failure for the ball valves.

This failure results in the same action, valve closure, which

does not create a new accident.
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0
The wye pattern globe valves will close upon failure of the air

line or nitrogen line upstream of the check valve. This

failure is similar to the loss of instrument air failure of the

ball valves that results in valve closure. This is as

discussed in FSAR Section 15.0.4. The ball valves did not

close on loss of nitrogen. Since the inadvertent closure of

the HSIVs was previously analyzed, the loss of instrument air

or nitrogen does not present a new accident. The only possible

consideration is inadvertent valve closure which was previously

analyzed.

Loss of Air or Nitro en Does Not Affect the Conse uences of an
Accident

The instrument air system, nitrogen system and Safety Related

pneumatic assist equipment is not directly interconnected with

any reactor coolant pressure boundary piping'herefore this

does not increase 'the probability of an accident. The

instrument air piping outside primary containment is non-safety

related. The nitrogen systems and pneumatic assist equipment

inside primary containment are ASME Section III class piping

designed for seismic and environmental conditions'he effect

of the modification of the instrument air system is negligible

on the diesel generator loading and power distribution system

as well as on the instrument air and nitrogen system usage. This

does not affect the consequences of an accident, since the loss

of air or nitrogen failure was assumed in both (Nye pattern and

ball valve design) cases.
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Loss of Air or Nitro en Does Not Affect the Mar in of.Safet

The loss of instrument air or nitrogen does not affect the

margin of safety. Inadvertent valve cl osure remains

unchanged. The loss of pneumatic assist equipment is analogous

to the loss of hydraulic fluid which causes valve closure (but
)

not necessarily within 3 to 5 second ) in both cases. This

does not affect the margin of safety. Failure of the wye

pattern globe valve actuator is similar to the single failure

of the ball valve hydr aul ic operator, which does not effect

margin of safety.

(jUESTION 2: What are the differences in the way the ball valves operate

versus the way 'the wye-pattern globe valves operate (e.g. flow

characteristics )
'? Why are there not new kinds of acci dents

associated with these changes?

RESPONSE 2: Ball valves are hydraulically opened spring-to-cl ose valves

which require the ball to rotate 90 degrees from a full open to

a full closed position. Wye pattern globe valves use pneumatic

pressure to open and spring and pneumatic force to close. They

are cylinder type mounted on a 45 degree angle and open and

close with a linear action. When full open the + P across the

wye pattern gl ob e val ves is 10 ps i higher than the ball

valves. The effects of the valve differences o'n transient and

accident analyses are discussed below:
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a. System Trans i ent

The exi s ting FS N trans ient analys es are based upon an

analytical model that bounds the closure characteristics (flow

area versus time) of either the ball or globe valves.

In addition, wye pattern globe valves have a 10 ps i higher

pressure differential when full open, than the ball valves, due

to frictional flow losses. Sensitivity studies performed by GE

based upon information from a number of plants have shown that

the larger ~ P across the steamline volume produces mil der

transient response. Larger steam line 4 P has a dampening

effect on the pressure wave following a closure of turbine stop

or control valves.

Fur th ermor e, most other oper atin g BWRs in the United States

have the wye pattern gl obe valve NS IVs. The desi gn bas is

transient analyses for those plants have been recognized by the

NC as adequate to envelope al 1 pos tu1 ated trans i en t
scenarios. Since the transient cases currently identified and

analyzed for NP2 are similar to other operating BWRs, no new

transient scenario is created due to the valve change.

b. Vessel Overpressure Protecti on

The peak vessel pressure in the overpressure protecti on

analysis is derived from the limiting'ressurization transient

events among the sys tern transients discussed in 2a above.

Therefore, the same conclusion applies. There is no new

transient case created due to the valve change.
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c. Containment Response to LOCA

The containment response remains the same. Both the limiting

pressure and temperature conditions were reviewed as a result

of the change to wye pattern gl obe valves. Since the valve

cl osure time of 3 to 5 secon ds remains the same, the

containment response is not affected. There is no new

transient or accident created due to the valve change.

d. ECCS Response to LOCA

The change in NSIV closure characteristics, resulting frcm the

installation of the wye pattern globe valves has a negligible

effect on the ECCS performance analyses. The change to wye

pattern globe valves would cause less than 1 degree F. increase

in the final peak clad temperature (PCT) for the most limiting

1 arge break and 1 ess than 2 degrees F. increase for small

breaks. Therefore, the acceptance criteria for emergency core

cool ing systems for 1 i ght water nuclear power reactors as

contained in 10CFR50.46 are satisfied with the globe valves in

operati on. The model ing of s team flow during NS IY cl os ur e

remains unchanged and is described in NED0-10329, page 8-9.

Based upon the above assessment, there are no new or different

accidents created due to the valve change.



'I



(jUESTION 3: Provide an analys is of why the change to the NSIV cl osure

setpoint change does not create the possibility of a new or

different kin d of acci dent from any acci dent previously

evaluated.

RESPONSE-3: for the NSIV position scram setpoint, the analytical limit used

in transient analysis is changed from "90K open" to "85K open."

The corresponding nominal trip setpoint is changed frcm " ~ 6X

closed" to "~8Ã closed". The setpoint change does not create

a new accident as discussed below:

a. LOCA

For a reci rcul ati on 1 in e, feedwater 1 inc, or E CCS 1 inc

break, 'SIV closure is conservatively assumed to occur on

Low-Low-Low water level (Level 1). A scram will already

have occurred on Low water level (Level 3). Thus, changing

the NSIV position scram setpoint has no effect on the ECCS

performance analyses.

b. Steaml inc Break.Inside'Containment

For a s teaml inc break ins i de the con tainment, the s cram

will occur on high dr ywell pressure before NSIV closure

occurs. Thus, the NSI V pos ition scram set point is

irrelevant to the system response.
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I t
c. Steamline Hreak Outside. the Containment

For steamline break outside the containment, the analysis

conservatively starts with the water level at the scram

trigger point, Low water level (Level 3). Realistically, a

scram is likely to occur earlier due to NSIV closure on

hi gh s team 1 ine flow, but this input has been

conservatively omitted in the analysis. Thus, the analysis

is unaffected by the position scram setpoint change.

Therefore, s ince the scram setpoint for the NS IVs is not used

as input in any of the accident analyses, there are no new or

different accidents created due to the setpoint change.

QUESTION 4: Other than no change in the critical power ratio, what is the

basis for determining there is no significant reduction in any

margin of sa fety r esul ting from the NSI V cl os ure set point

change?

RESPONSE 4: Critical Power Ratio is not the only basis for determining the

margin of safety. Each secti on of the FSAR, and hence each

aspect of pl ant design that affects public health and safety

was reviewed to determine the effect on margin of safety.

Further, the attached FSAR changes were reviewed and have an

insignificant effect on the margin of safety. The changes are

provided to make the FSN consistent. The effect of the

ins trument air, ni tr ogen and pneumatic actuator changes are
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discussed in Response 1. The effect of the change in the

position scram setpoint is discussed in Response 6. The change

in the FSN Figure 5.4.7 and Table 3.2-4 are adninistrative

only. These changes have an insignificant effect on the margin

of safety.

(jUESTION.5: What are the changes in the margins of safety for the manual

closure of all NSIVs and the pressure regulator controller

failur e transients as a result of the NSIV closure setpoint

chan ge'?

RESPONSE-5: The only safety margin affected by these transients is A CPR.

The change in + CPR for both manual closure of all NSIVs and

pressur e regulator controller failure transients due to change

of MSIV position scram setpoint is insignifi cant (much less

th an 0. 01).

QUESTION 6: What are the changes in margins of safety for the change from

ball to wye pattern globe valves; how were they determined; and

how was it determined that there were no

others'ESPONSE

6: The changes in the margin of safety for the change to the wye

pattern globe valve are shown below:

-10-
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COMPARISON OF MSIV CHARAC STICS

BALL

Operating Limit(1) CPR

Limiting Transient(1) CPR

Safety Limit MCPR

Peak Vessel Pressure (psi)

Allowable Pressure (psi)

Large Break PCT ( F)

Small Break PCT ('F)

Allowable PCT ('F)

1.28

0.22

1.06

1268

1375

1921

1522

2200

1.28

<0.22(2)

1.06

1268

1375

1922

1524

2200

(1) Load rejection without bypass Section 15.2.2
(2) Slightly less due to 10 psi higher P across Y valves

COMPARISON OF MSIV POSITION SCRAM SETPOINT CHANGE

Operating Limit CPR

MSIV Closure Event (1 4)
(15.'2.4)(3) CPR-

Safety Limit MCPR

Peak Vessel Pressure (psi)

Allowable Pressure (psi)

1.28

0.01

1.06

1268

1375

1.28

<0.01

1.06

1271

1375

(1) Only event affected by setpoint change
(2) Load rejection without bypass Section 15.2.2 using ODYN Option A
(3) Slightly less due to 10 psi higher P across Y valves
(4) No,change in Limiting Transient

-11-





The above values were determined during the review of the

transient analysis as part of the change to wye pattern globe

va 1 v es ~

The Final Safety Analysis Report descr ibes the effect of plant

design and operation on the health and safety of the public.

Each section of the FSAR was reviewed to determine whether the

change to the wye pattern globe valves impacts the previously

accepted Final Safety An alys is Report. Thes e ch anges to th e

FSAR were submitted to the NRC along with the amendments to the

Operating Li cense and Technical Speci ficati ons. Additional

changes are being submitted with these responses. Based upon

the review of the information described above, and the

systematic review of the FSAR, and the fact that many other BWRs

use wye pattern globe MSIV's, Niagara Mohawk has determined that

there are no other changes in the margins of safety.

-12-
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FIGURE 1
WSIV

ACTUATOR

OPEN

EXHAUST
C 4-RAY

EXHAUST (RESTRICTED)
3-NAY

Qz
CLOSE

2 NAY

VENT S SOL-I
EXHAUST

TO VALVE
BODY

osrv

Y-PATTERN PNEUMATIC ACTUATOR

(SHOHN IN OE-ENERGIZED/CLOSED CONDITION)

VENT

S SOL-2

S SOL-3

TABLE OF OPERATlONS

MS)V OPEN

SOL-I IS OE-ENERGIZED-
3-MAT VLV ACTUATED

QB SOL-2 OR SOL-3 ENERGIZED

ai 2-MAT VLV CLOSES
b) i-MAT VLV ACTUATED C

AIRFLOM REDIRECTED
IA~D/B~C) IIHICH ALLOMS
VOLUHE Ol TO EXHAUST VIA
B-C 4 VOLUIIE O2 TO PRESSURE
VIA A"D 4 3-NAP VLV.:llSIVOPENS.

I

I

I

I

I

I

I

I
I

I

I

I

I

~RPS ST

IISIV IS OPEN

SOL-I IS ENERGIZED

3-NAY VLV GOES TO EXHAUST
POSITION C ALLONS VOLUIIE O2

TO VENT THROUGH RESTRICTED
EXHAUST.

IISIV SLON CLOSES UNTIL-.=
OPERATORS OE-ENERSIZE SOL-io
AFTER MHICH I1SIV RETURNS
TO FULL OPEN.

FAST CLOSE (EMERGENCYj

SOL"2 4 3 ARE DE-ENERGIZED+
I

I
4-MAT VLV GOES TO NORI1AL.

IAIRFLOM IS A " 8/D - C)
I

I
2-NAT VLV OPENS.

IVOLUIIEIVENTS THROUGH 2-NAT
VALVE a C-NAT VLV ID-C).

I IVOLUIIE Ql IS PRESSURIZED VIA
4-NAT VLV IA-B) MHICH FORCES

I I1SI V CLOSED ALONG MITH
ACTUATOR SPRING'S.
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Nine Mile Point Unit 2 FSAR

TABLE 3.2-4

REACTOR COOLANT PRESSURE BOUNDARY
CLASS I EQUIPMENT CODE APPLICATION

E ui ment

Reactor pressure
vessel

M~PI, ark

B13-D003

Code*
Edition

1971

Addenda

Winter
1972

Main steam s stem

Piping

Containment isolation
valves

1974

B22-F022A 1977

B22-F022B 1977

B22-F022C 1977

B22-F022D 1977

B22-F016 1974

B22-F019 1974

B22-F028A 1977

B22-F028B 1977

B22-F028C 1977

B22-F028D 1977

2MSS*MOV208 1974

No Addenda

Summer
1977
Summer
1977
Summer
1977
Summer
1977
Winter
1975
Winter
1975
Summer
1977
Summer
1977
Summer
1977
Summer
1977
Winter
1975

Manual block valve 2MSS*MOV207 1974

1974Safety/relief valves B22-F013

Winter
1975

Summer
1976

Amendment 1 of 2





Nine Nile Point Unit 2 FSAR

2. Qualify for the rated nameplate capacity credit for
the overpressure protection function.

3. Meet other performance requirements, such as
response time, necessary to provide xelief
functions.

The SRV dischaxge piping is designed,:installed, and tested
in accordance with ASNE Section III.
5.2.2.1.4 Safety/Relief Valve Capacity

The SRV capacity is adequate to limit the primary system
pressure, including transients, to the requirements of the
ASNE Boiler and Pressure Vessel Code, Section III, Division
1, 1971 Edition up to and including Winter 1972 Addenda.
The essential ASNE requirements which are all met, by this
analysis are discussed as follows.

It is recognized that the protection of vessels in a nuclear
power plant is dependent upon many protective systems to
xelieve or terminate pressuxe transients. Installation of
pressure-relieving devices may not independently provide
complete protection. The safety valve sizing evaluation
assumes credit for operation of the scram protective system
which may be tripped by either one of two sources, i.e., a
direct or flux trip signal. The direct scram trip signal is
derived from position switches mounted on the main steam
line isolation valves (MSIVs) or the turbine stop valves or
from pressure switches mounted on the dump valve of the
turbine control valve hydraulic actuation system. The
position switches are actuate when the respective valves
are less than or equal to 90- ercent full o en. The
pressure switc es are actuated when a fast closure of the
turbine control valves is initiated. Further, no credit is
.taken for power operation of the SRVs in the relief mode.
Credit is taken for the dual-purpose SRVs in the safety
mode.

13

The rated capacity of the SRVs is sufficient to prevent a
rise in pressure within the protected vessel of more than
110 percent of 'he design pressure (1.10 x 1,250 psig =
1,375 psig) for events defined in Section 15.2.

Full account is taken of the pressure drop on both the inlet
and dischax'ge sides of the valves. All SRVs discharge into
the suppression pool through a discharge pipe from each
valve which is designed to achieve sonic flow conditions
through the valve, thus providing flow independence to
discharge piping losses. Additional measures to counteract

Amendment 13 5.2-3 August 1984

o,<e. l65$ +ha«< c$~~~ +> % /~ -~uk' pe 0 Wc.v RSl Vs a,nd)g5 0%'E
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Nine Mile Point Unit. 2 FSAR
I

TABLE 5.2-4

SEQUENCE OF EVENTS FOR FIGURE 5.2-1

Time
~eec Event

Closure . of all main steam isolation
valves (MSIVs) was initiated.

0.3 MSIVs reached 85$ open. Failure of direct
position scram was assumed.

1.7 Neutron flux reached APRM flux set point and
initiated reactor scram.

2.29 Sensed reactor dome pressure reached set point
of recirculation pump trip.

2.35 Recirculation pump/motor initiated to coast
down.

2.7 Steamline pressure
safety/relief valves
(spring-action safety
actuated relief mode
Section 5.2.2.2.2)

reached Group 1
pressure set point

mode), while power
was ignored. (See

3.3 Safety/relief valves all opened due to high
pressure.

3.68 Vessel bottom pressure reached its peak value.

Amendment 1 of 1





Nine Mile Point Unit 2 FSAR

Events caused by low water level trips, including closure of
MSIVs and initiation of HPCS and RCIC core cooling system
functions, are not included in the simulation. Should these
events occur, they will follow sometime after the primary
concerns of fuel thermal margin and overpressure effects
have occurred. These effects are less severe than those
already experienced by the system.

A qualitative discussion of this event at low power is
provided in Section 15.2.3.3.3, Turbine Trip with Bypass
Failure, Low Power.

15.2.3.5 Radiological Consequences

While this event does not result in fuel failures, it choco
result in the discharge of normal coolant activity to the
suppression pool via SRV operation (Section 15.1.2.5).
15 '.4 MSIV Closures

15.2.4.1 Identification of Causes and Frequency
Classification

15.2 '.1.1 Identification of Causes

Various steam line and nuclear system malfunctions, or
operator actions, can initiate MSIV closure. Examples are
low steam line pressure, high steam line flow, high steam
line radiation, low water level, or manual action.
15.2.4.1.2 Frequency Classification
Closure of All Main Steam Isolation Valves

This event is categorized as an incident of moderate
frequency. To define the frequency of this event as aninitiating event and not the byproduct of another transient,
only the following contribute to the frequency: manual
action (purposely or inadvertent); spurious signals such as
low pressure, low reactor water level, low condenser vacuum;
and equipment malfunctions such as faulty valves or
operating mechanisms. A closure of one MSIV may cause an
immediate closure of all the other MSIVs, depending on
reactor conditions. If this occurs, it is also included in
this category. During MSIV closure, position switches on
the valves provide a reactor scram if the valves in three or
more main steam lines are less than 85 percent open (exceptfor bypasses which permit proper plant startup). Protection
system logic, however, permits the test closure of one valve
without initiating scram from the position switches.

Amendment 15.2-12





Nine Mile Point Unit 2 FSAR

All plant control systems maintain normal operation unless
specifically designated to the contrary.
15.2.4.2.3 Effect of Single Failures and Operator

Errors

Mitigation of pressure increase is accomplished byinitiation of the reactor scram via signal imput from the
MSIV position switches to the reactor protection system.
Relief valves also operate to limit system pressure ~ All
these aspects are designed to single-failure criterion and
additional single failures would not alter the results ofthis analysis.

Failure of a single relief valve to open is not expected to
have any significant effect. Such a failure is expected to
result in less than a 5 psi increase in the maximum vessel
pressure rise. The peak pressure still remains considerably
below 1,375 psig. The design basis and performance of the
pressure relief system is discussed in Chapter 5.

15.2.4.3 Core and System Performance

15.2.4.3.1 Mathematical Model

The computer model described in Section 15. 1.2.3.1 was used
to simulate these transient events.

15.2.4.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted,
with plant conditions tabulated in Table 15 '-2.
The MSIVs close in 3 to 5 sec. The worst case for reactor
pressure increase transient, the 3-sec closure time, is
assumed in this analysis.
Position switches on the valves initiate a reactor scram
when the valves are less than 85 percent open.

15.2.4.3.3 Results

Closure of All Main Steam Isolation Valves

Figure 15,2-5 shows the changes in important nuclear system
variables for the simultaneous isolation of all main steam
lines while the reactor is operating at 105 percent of NBR
steam flow. Peak neutron flux reaches 138 percent of rated
after approximately 2.4 sec. At this time, the nonlinear
valve closure becomes a strong effect and the conservative
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TABLE 15.2-5

CLOSURE OF ALL MAIN STEAM ISOLATION VALVES
SEQUENCE OF EVENTS FOR FIGURE 15.2-5

Time
~sec

0.3

0.3

2.4

2. 45

2s7

Event

Initiate closure of all main steam isolation
valves (MSIV)

MSIVs reach 859,'pen

MSIV position trip scram initiated
Dome pressure reaches the set pressures of recir-
culation pump trip
Recirculation system starts coastdown

Group 1 pressure relief valve opening set point
is reached

3.0

3.6

6.9
(est)

8.9
(est)

All MSIVs closed

All five pressure relief valve groups open

Group 5 pressure relief valves start to close

All pressure relief valve groups closed
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TABLE 3-4 I

BEACTOR BUILDING CRANES - LOADS HANDLFD

Hain Outboard
Steaa Talve(s)
28SS+AOT7hi Bi
CD and D

Crane
8 rk Fo.

288S-CRN7

Belght Designated

Sling hsseably
\

Governing
Handling Frequency
procedare ~andle8

Feedrater Talves

Hatch Corer
(Pipe Chase)
at El 328 ~ -10>

288S-CBN7

2888-CRN51

HSS Talre Operators 288S-CBF7 6 3

5.5

Sling Asseably
I

Sling Asseably .

Sling Asseably ~

Hatch Corer
(Pipe Chase)
at El 328 ~ -10"

PST Talves
(PST-120 to 137)

288P-CPN52

2888-CPN65 1 8

Sling Asseably

Sling Asseably

CPD Cart

Pecircnlation
Puap Hotors

288R-CPN66 1 5

288R-CBN364 33 5

Sling hsseably
'lingAsseably

TDS Cart

Coolinq Coil Cart

Equipaent/Personnel
Hatch Cover
at El 261'-0"

Inboard Steaa
Talves
28SS+AOT6A ~ B
C, and D

288S-CBF1

288P-CBN354

2888-CRF1

28HB-CBN67
288P-CBN67A
2888-CBN67P
28HB-CPN67i
2888-CBF67D

23

'6 5" —----
5 0
5 0
5 0
5 0

Sling Asseably

Sling Asseably
~

Sling Asseably

Sling Asseably
Sling Asseably
Sling hsseably
Sling Asseably
Sling Asseably

~load-handlinq procedures rill be developed to cover load-handling bpera-
tions for heavy loads that are handled over or in proriaity to sp~tfuel or safe shutdorn equipaent. Prequency vill depend on aaintenance
guidelines.
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7. The ventilation supply isolation dampers to the
reactor building ventilation fail closed.

8. The standby gas treatment system will align itself
to take suction from the secondary containment.

9. The RCIC steamline drain and RHR heat exchanger
steam supply control valves will close upon loss
of air. The RHR heat exchanger steam supply is
normally closed by a motor-operated valve. RHR
steam supply control valves also are normally
closed.

10. The minimum flow bypasses for the condensate, con-
densate booster, and feedwater pumps will open,
bypassing feedwater to the condenser. This could
cause the reactor water level to drop to Level 3,
thereby initiating a scram signal.

Automatic hotwell level control is lost as the
air-operated makeup valve fails open. Reject
valves fail closed.

12. Standby liquid control — The level indication for
the storage tank will decrease to zero.

13.

14.

MSIV will receive a "Close" signal due to loss of
condenser vacuum or on low main steam line pres-
sure with the mode switch in "Run '"~ '~air,
Loss of instrument air has no effect on HPCS.

'15. Nonsafety systems which do not affect safe plant
shutdown are affected by complete or'partial loss
of instrument air. However, complete or partial
loss of air does not adversely affect any safety
systems required to shut down the plant.

The operator response will be based upon the degree and
failure of the instrument air system. Depending on the
equipment affected, the operator may take the following
actions, although not necessarily in this sequence:

Confirm that the reactor has scrammed and is
subcritical.

2. Operate RCIC and/or HPCS according to normal
procedures to maintain normal reactor water level.
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3. Continue the cooldown of the reactor with the RHR
system after reactor pressure and temperature have
decreased to the operating limits of RHR.

4. Upon receipt of alarm of loss of reactor building
ventilation, manually initiate operation of the
standby gas treatment system.

5. Manually control hotwell level as required.

6. Initiate a scheduled surveillance of the standby
liquid control storage tank to confirm proper
level.

The instrument air (compressed air) is designed to fail to, a
position that is consistent with the safe 'hutdown of the
plant. Although specific operator action to shut down the
plant safely is not required after a loss of instrument air,

'heplant procedures will reflect the best actions to be
taken.

In the event of the loss of the nitrogen subsystem, the fol-
lowing can be expected to occur in sequence, depending on
the location of the failure:

The main steam safety/relief valves will not open
as a direct result of loss of any nitrogen supply.
There is sufficient nitrogen in each accumulator
(one for safety relief and ADS, if equipped) to
provide actuation of each relief valve with ad-
ditional capacity available from the nitrogen ac-
cumulators in the reactor building for the
ADS-designed safety/relief valves.

2.

3.

Isolation valves inside the containment which use
pneumatic operators are normally closed during
operation. They are also fail closed on loss of
nitrogen.

pne.urn~+~c. pAeu,m

valves, and loss of nitrogen will
cav&g +he. fV51Vs %o <105<.

Because of the redundancy and independence of the nitrogen
subsystem, no immediate operator actions are generally
required to safely shut down the reactor due to such
failures.

~he. ~sponge oV plant o.ed, c
pomatum

r ac+iona ave. +he. So~e aS,

+QoSe. Wee a, hoSS O9 '>~Skv-u,~en+ a'iv- desCri be4 zboVe.,
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