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dNITEDSTATESOFAf1 ERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the flatter 6f )

SACRAf1 ENTO MUNICIPAL UTILITY Docket No. 50-312 (SP)
DISTRICT )

(Rancho Seco Nuclear Generating )
Station) )

AFFIDAVIT OF JOHN F. STOLZ

I John F. Stolz, being duly sworn, depose and state that:

1. I am an employee of the U. S. Nuclear Regulatory Commission (NRC).

My present position is Chief, Operating Reactors Branch #4, Division of

Licensir.g with the Office of Nuclear Reactor Regulation. I am current.ly

respon:ible for managing the branch activities that include the review as-

sociateil with the Rancho Seco facility. 19 professional qualifications are

attached.
2. The purpose of this affidavit is to provide the current status of the

NRC staff's review of SMUD's initial response' to Item No. 6 of the ASLAB

Memorandum and Order dated October 7,1981 (ALAB-655). Item No. 6 requests

the following information:

"S!4UD and staff schedules for HPI analysis"

3. High Pressure Injection (!IPI) Nozzle Analysis -

The ASLAB's tiemorandum and Order, dated October 7,1981, required that S!1UD

and the staff provide the following HPI nozzle analysis:ne
ru-ca

"l ). the maximum allowable number of thermal cycles on the HPI nozzles;
NO
mg 2) methods of detecting thermal cycle effects on the nozzles;
e
Ws 3) possible means of prolonging the useful life of the nozzles;
88 |

g< 4) technical specifications or operating procedures that might reduce
,om

@@o the use of the HPI without endangering the core." -

c j
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1) Regarding 1) above, SMUD proposed to include 70 additional, manually

initiated, HPI cycles in the existing design basis of 40 rapid depressuriza-

tion (automatic initiation) and 40 test HPI cycles. SMJD's HPI nozzle analysis

was submitted to the staff in a letter dated February 3,1982 (enclosed). |

Mark L. Padovan's affidavit, transmitted to the ASLAB by Richard L. Black on j

January 6,1982 indicated that our review of SMUD's initial HPI nozzle analysis

submittal would be completed by February 8,1982. Our review of SMUD's initial l

submittal has identified questionable assumptions in SMUD's analysis.

SMUD's HPI nozzle analysis assumed a total flow of 425 gpm through the HPI

nozzles after manual HPI actuation. This flow rate is appropriate for the
.

- normal reactor coolant system (RCS) pressure of 2150 psig, but B&W plant

operating experience shows that RCS pressure usually drops to 1750 psig before

manual activation of HPI. At 1750 psig the HPI flow would be 760 gpm. The

effect of the increased flow would be to increase the heat transfer co- )

efficient between the nozzle metal and fluid.

Our review of SMUD's stress calculations cannot proceed beyond this point,

due to a lack of infomation. Our February 3,1982 letter (copy enclosed)

requested SMUD to provide a revised analysis based on corrected flow rate

assumptions and to provide a schedule for forwarding the information to us.
'

We encouraged the licensee to expedite the schedule for this submittal.

SMUD's February 4,1982 letter (copy enclosed) indicated that the revised

analysis would be submitted to the staff by July l',1982. After receipt of

SMUD's revised analysis, we will need six weeks to review the submittal and

provide additional testimony on our review to the ASLAB.

9
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We expect the delays incurred by the reanalysis and additional reviews would

not extend beyond the time period required for the plant to reach the

existing 40 thermal cycle limit. This time margin is unchanged from that

discussed in Mark L. Padovan's previous affidavit of January 6,1982.

2) Regarding 2), SMUD's December 11, 1981 testimony to the ASLAB indicated

that effects of thermal cycling the HPI nozzles may be detected by non-

destructive examination techniques. SMUD also indicated that the nozzles

are examined under their inservice inspection (ISI) program. The NRC staff
*

.

conducted telephone conversations with the licensee regarding the effectiveness

of their ISI program in detecting thermal cycling effects on the HPI nozzles.
-

We expect to issue a request for additional ISI information to the licensee

by March 15, 1982, and we will request a 30 day response from the licensee.

The results of our review of SMUD's 30 day response will be provided to the

ASLAB within 45 days of receipt of the requested information.

3) Regarding 3), in SMUD's December 11, 1981 testimony to the ASLAB, SMUD

indicated that one possible means of prolonging the useful life of the HPI

nozzles is to direct HPI flow,1f manually initiated, solely to the nornal

make-up nozzle after a reactor trip. SMUD also indicated that the make-up

nozzle had not been subjected to any additional thermal cycles since the
.

procedure to direct manually initiated HPI to the make-up nozzle was in

effect. In our February 3,1982 letter to the licensee, we requested that

SMUD provide us with their analysis that shows that no additional thernal

cycling is occurring on the normal make-up nozzle during manually actuated

HPI. SMUD's February 4,1982 response indicated that the make-up nozzle is

4
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not thermally cycled since the flow increase from the manual initiation

of HPI does not involve a change in water temperature. The basis for the

SMUD response is that the source of the water to the HPI was realigned the

make-up tank instead of the borated water storage tank. Accordingly, in our

February 8,1982 letter (copy enclosed) we requested that SMUD submit their

procedure for manually actuated HPI through the normal make-up nozzl- to

support SMUD's response on this issue. We will review their procedure and

determine its acceptability. The results of our review will be forwarded to

the ASLAB within six weeks after the receipt of the requested information.

.

4) Regarding 4), SMUD's testinony indicated that procedures have been changed

at Rancho Seco such that the HPI nozzles are no longer thermally cycled by

manual initiation of HPI following a reactor trip. As indicated in 3) above,

the staff has requested SMUD's procedures for manually initiating HPI efter a

reactor trip, and we will foward the results of our review to the ASLAB.

An incident related to the effects of thermal cycling of the HPI make-up

nozzle occurred at Crystal River (CR)-3 on February 5,1982. This occurrence

is being separately reported to the ASLAB shortly. Cracking was found in the

normal make-up nozzle area and thermal cycling is thought to be a contributor i

!
to the cracking. We will also request SMUD to evaluate the HPI make-ap nozzle '

at Rancho Seco w'ith respect to the CR-3 nozzle cracking incident.

f

.
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The above statements and opinions are true and correct to the best of ny

personal knowledge and belief.

. W '

Enclosures:
As Stated

Subscribed and sworn to before me
this.2s" day of February 1982.

*
.

M 1<tA<l Jhb, Notary Public
it/ Comissi"on EMires: / if?N
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JOHN F. STOLZ.

.

PROFESSIONAL QUALIFICATIONS
.

OPERATING REACTORS BRANCH HO. 4
' '

DIVISION OF LICENSING

I am the Branch Chief of the Operating Reactors Branch No. 4 of the Division
,

of Licensing, U. S. Nuclear Regulatory Commi.ssion. This Branch is responsi-
'

ble for the overall safety and environmental project management for assigned
.

licensed operating power reactors that includes the review of technical a,nd

procedural aspects of proposed. amendments to operating licenses. Operating

plants having Babcock and Wilcox reactor systems have been assigned to this
:

Branch.
.

I accepted an appointment with the technical staff of the NRC Regulatory
~

.

.

organization in 1969 and was assigned as Senice Project Manager for safety
,

review of Quad-Cit,ies Station Units 1 and 2 and Mendocino Power Plant Units

1 and 2. From April 1972 to April 1980, I have had branch supervisory respon-

sibility for the project management of licensing reviews of BWR 4/5 and 6
,

plants, PWR plants using Westinghouse, B;W, and Combustion reactors, and

standard designs from General Electric, Westinghouse, Stone and liebster and

Fluor _ Pioneer for preliminary design approvals. During 1974, I'also partici-
,

pated in the staff review of the Reactor Safety Study that was subsequently

released as WASH-1400. From April 1980 to March 1981, I was Branch Chief
.

.of the Systems Interaction Branch responsible for the development of criteria

and methods that can be used to identify and evaluate common cause type of
,

'

failures that can lead to adverse systems interactions.
i

I graduate'd from the City College of New York in 1942 with a Bachelor of
*

Science Degree in Civil Engineering, obtaining a Master Degree in Civil
,

Engineering. from the University of So"uthern. California in 1966. I have also

j-
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taken additional graduate level courses in nuclear engineering, structural
.

engineering and mechanical engineering at the University of California and

New York University. -

My experience following my undergraduate degree, from 1942 to 1951,

included military service in the Air Force, a member of the Civil

Engineering staff at the City College-of New York, hnd structural

engineering and field construction with several consulting engineering

and industrial firms. From 1951 to 1953, I was employed with tihe

consulting ' firm of Devenco Inc., where I worked on the stritetural

design and analysis of the first nuclear powered submarines, Sea Wolf.

and Nautilus. In 1553, I joined the Atomic Energy Department of ~

North America Aviation which subsequently became Atomics International

Division of North American Rockwell . Corporation. My starting position

of Research Engineering involved desiign and analysis of reactor core
'

and system components related to a sodium-graphite reactch development
..

orograr:. I subsequently became supervisor of a unit responsible for

the design of supporting facilities for all nuclear power prototype

plants and nuclear research facilities. In 1958, I was ass,igned as
~

Project Engineer for the design of the plant, fuel handling'an'd support

systens for t'he Hallam Nuclear Power Facility, a 75 tiWe sodium-graphite.

.

. reactor plant at Hallam, Nebraska. In 1959, I 'was assigned as Project

Engineer to modify the Organic Moderated Reactor Experiment at the
.

National Reactor Test Station in Idaho, which involved redesign of the '
.

reactor core, pressure vessel, fuel handling, instrumentation and
' '

control and process systems. From 1962 to 1965, I held the position of
' .

Group Leader directing the work of four supervised units assigned to
*

1.

*
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support the development, design and qualification of compact nuclear
,

reactor ' systems (SNAP Program) specifically in the areas of testing

facilities required to simulate nuclear spaceflight environment, stress

analysis, and mechanical and electrical design on the SNAP systems. From

1965 to 1966, I supervised a proces's systems unit r'esponsible for systems
'

design and analysis supporting the company's development projects on

sodium cooled reactors, organic-moderated heavy-water cooled reactor-

and desalinization systems. in 1966, I spent a year as Assistant Project'

Manager for the preliminary design and development of a 500 MWe sodium

cooled fast-breeder reactor plant, specifically responsible'for developing'

, concepts, testing programs and budgetary plans for the overall plant'
^

and fuel handling. In 1967, I assumed a project management assignment
.

with the Autonetics Division of North American Rockwell on system

analysis studies in water and ' transportation systems, including manage-

nent o' the contract studies for the State of California on the systems

anasyses of operations and maintenance for the California State Water,

Project.

I am a member of the American Society of Civil Engineers, have 5'een

pas,t Chairman of t.he Nuclear Structural and Materials Committee in the
'

Struc'tural Division of the Society, and am still an active member of

that Committee and the Publications Committee. I am registered as a ~

Civil Engineer in 'the State of California and a Professional. Engineer in

the State of New York. .

.
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SACRAMtNTO MUNICIPAL UTILITY DISTRICT C 6201 S Street, Box 15830. Sacramento, California 95813: (916) 452 3211 |
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'February 3, 1982
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DIRECTOR OF NUCLEAR REACTOR REGULATION *

OPERATING REACTORS BRANCH 4 W% . ' hA
ATTENTION JOHN F STOLZ CHIEF *'

-

U S NUCLEAR REGULATORY COMMISSION T
,j [ )

,y-

WASHINGTON DC 20555

'

DOCKET 50-312
RANCHO SECO NUCLEAR GENERATLNG
STATION UNIT NO 1
HIGH PRESSURE INJECTION N0ZZLE
CYCLES

.

. .

On December 11, 1981, the District responded to the Atomic Safety and
Licensing Appeal Board's Memorandum and Order, ALAB-655. Since that time,
we have had numerous discussions with your staff concerning the allowable
number of transient cycles for the high pressure injection nozzles. We
have provided the Babcock & Wilcox Company Field Change Package, "HPI Nozzle",
Document No. 04-3370-00 FC-0174-00, for your review, and followin3 additional
questioning, B&W Calculation Nos. 32-1121811-00, "HPI Nozzle Usage Factor" and
32-1119809-01, "HPI Nozzle Usage Factor". These documents form the basis for
including within the total number of allowable reactor trips (400) a specific
provision for up to 70 actuations of high pressure injection following such a
trip. (These 70 cycles are in addition to the 80 cycles included in the
original stress analysis.) As noted on page 4 of Document 32-1121811-00, the
original 80 cycles resulted'in a usage factor of only .44, which demonstrates
the conservation in the analysis. These documents are attached to this letter
for your reference.

e

As discussed in our response to ALAB-655, these analyses do not explicitly
address the Appeal Board's question concerning the ultimate number of cycles ,

these nozzles are physically capable of safely withstanding. Our response
provided the justification for not responding to this question. We feel,
however, that these additional cycles demonstrate that safety limits are not

'

being approached, and that no safety concern exists due to cycle usage at
Rancho Seco Unit No. 1. Your staff has requested ' additional information for
their use in reviewing these calculations. The workload within the Babcock & !

i

Wilcox Company (due to such factors as the Thermal Shock issue) precludes this
information being generated and submitted for your review prior to July 1, 1982. 4

[ool Jsr202090249 820203 -

PD Dock TI500~0~e
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JOHN F STOLZ CHIEF Page 2 February 3, 1982
.

'

!

t *

This information re.'.ates primarily to techniques used in the original Rancho
Seco Stress Analysis and we feel chis information is irrelevant to the Appeal,

Board's concern over high pressure injection nozzle usage, but should satisfy'

your needs in reviewing this changa to the Rancho Seco Administrative Procedures.
We expect to receive a written request for information from you which will confirm

,

'
the information to be supplied in July of this year.

LAn
John J. Mattimoe
Assistant General Manager

, _ and Chief Engineer

Attachments
,

! cc: Mr. Tom Baxter - Shaw, Pittman, Potts & Trowbridge '

Mr. Dave Holt - Babcock & Wilcox Company
Mr. Mark Padovan - Nuclear Regulatory Commission *

,

.
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DOCLNENT SUSMITTAL FORM

.

.

.X

SMUD in/??/on
6201 S Street -

o

620-0011
84W CONTRACT NO.Sacramento, Cn, 95814

,

cus7, SMUD

C UST. 'OR O ER N O. GRS952a3
ISHEET 0F

Mr. R.J. Rodriguez TYPE DOC Field Change Package

pkgs. O UNDER SEP COVER @ ENCLOSED O FOR COMMENTS & APPROVAL SY -

O uMDER SEP COVER O ENCLOSED' O FOR INFORMATION ONLY -

O HAS SEEN REVISED AS PER YOUR PREVIOUSRENCES
COMMENTS OF

@ FOR FINAL DISTRIBUTION
O FURTHER EXPLANATION REQUIRED

SEE SELOW OR ATTAf.NMENTS
'

.

* DOCUMENT DESCRIPTION

SUPPLIER / CUSTOMER S&W PART/ GRP. SEQ. 00C.
00C. NO. 00C.NO. TASK NO. NO. NO. TITLE

04-3370-00 50 01 HPI Nozzle-

FC-0174-00'
*

.

. .

!

l

R.P. Oubre'
'

D.G. Raasch |

,|R.A. Dieterich Q( 3,

J.V. McColligan . I

L.G. Sweiger D.C. Holt 1

J.T. Janis Engineering Product Manager |
'

1
1

. .

l
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k FIELD C,HANGE AUTHCRIZATI( T ( ABCCCK &.WILCOX
,

-CUST0HER odGIAiod DATE Co n i . MO. 00G l u- r'a $0. ns'.nu-
-- .._m_-.

>

SMUD K.C. Smith 6-11-80 620-0011 0 u. 3370-00
JUPPLIER P.A. NO. PART NO., OR.

Babcock & Wilcox TASK MO. GROUP MO. SEQ.No.
TITLE (t'A1 30 CHARACTERS)
HPI No::le 50 001 001

w--- - __ ,

DESCRIPTION *30 JUSilFICATION OF CHANGE:.

It has been reported that the 55JD operators have been starting a second
=ake-up pu=p following each reactor trip to obtain additional make-up ficw. This
was done to prevent icss cf indicated pressurizer level during the transient.
All four of the high pressure injection no::les have been used for these occurrences
and the three no::les which are not centinuously adding make-up flow receive a
thermal shock frem the cold EUST water.

The contract Functional Specification, CS (F) 3-92/'!SS-ll,'0372, defines forty
cycles of high pressure injection actuation and forty cycles of high pressure
injection testing. At SMUD's present usage rate, 31 cfcles, the nc::les would
exceed their allowable cycles before the end of their forty-year life.

,

B&W has perfor:ed a EPI no::le stress analysis evaluation of the actual experienced
transients (actual transients are less severe than functional specificatien
transients) to determine their actual faticue life. expectancy. In reviewing
the SMUD HPI Cesign Analysis, it was discoveredihat the original analysis
was perfor:ed as a generic analysis and the fatigt:ei analysis was perfor ed -

to c later, =cre restrictive design ccde. In analyzing the EPI no= le to the
contractual design ecde, 1968 draft USAS, 331.7 with June 1963 errata, the-
nu=ber of allcwable EPI actuations can be approxi=ately doubled. The re-analysis
must conform to the requirements of ASME Section XI which now applies to the site
and allows the use of earlier codes. -

This Field Change Authorization is being written to document the increase in
cllcwable EPI systen actuation cycles and therefore no. hardware changes
cra recuired.

# h0* ~

REASON FOR CMANGE:

ic
. TASX Hal TASK TITLE DOCS (T.E.StGM) DATE

@ Si.. PROBLtM
|2CSCcep. | 6 |'N b5 - | M'J N)17
| aC ? ice-svs . Ices ./ i //,& f..,. . '*.-:'ENGINEtRING ..QUIREhENT

.
u

, ~ ~ , ' .' 2"'a !'

50A
G CUSTCHER REQUEST | fe; bht **.O :M i!'in e|-i

50 RC ?i=inc | |

.f .

IHP ROV EMENT to prej, gng , |g | @ g,,',, .s .,jn,

*

OTH ER (SP EC I FY ) 09 i P.ower systemq / i y, , ' W .#i -_. - ,: .

i..,..,.j4-< g-w - - - ...

SPR.00C..:02:0!:ISE:r::.orf l'2-11-361-00 | | j |f g,

,

i,.

AhN i i
|CUST0MiR,' cum 0MiR

CONCUR 70 APPROyALS
D I S P O S,l T I O N OF F IELD CH ANGE:PROCEED MAME DATE

/

/ / isi //) /6 /o ] IMPLEMENTED LEMENTED
')j' ,s REF.)/y/- 'Y.t.M o uCW /0 /? [G

,

-.v

j| '
'

Ol'4,,j. / 0 7 3 .j ,
__ _

.
(TyL anoaiC: w AaER 3a E

:, n .. ._

auin. C ria a w l a0. PCA h0.
- i

e\ \ ** I\ e- Mt W ''\_- '.~%f0xL.S J V') (% &

N |* -
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|, FIELD CH ANGE AUTHORIZATION - AFFECTED DOCUMENTATION

CUSTOMER: SM(,/3 C O N IR A CI N O . 6 fC-C6/'/ FCA N O . /M-3I'7/" R E Y . N O . ( C l

'

DOCUMENT TITLE *00CUMENT NUMBER DOCUMENT TITLE 'D0CUMENT NUNSE2

l. SAECIfickMu FCl-- C.((f_)]-17|NL'-// 0I7Z| |

Zsac.7DR focc4a r
3ygg pipiac, DrD. 3-22*72 *

,

|

y st tf sc4 7)c a fb<- 2:(f)-3-12|Ms!-9/C172 .

7Ztscroit Coot.or om. 3.y2 72 |-

Svs tru

Sms1.s 21eecr n 2
Pz " ae 1 Pip w s(tgo.cw.9)

.

,

.

.

.

.

I
i

'

.

_

,

.
,

|

|.

1

- , -

.

, *I

)
,
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.

||
*REVISlon LEVEL SAME AS DOCUMENT DEllVERED TO CUSTOMER 67 of go |4
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FIELD CHANGE AUTHORIZATION-CONTINJATION jQTE
-

REFEREMCE 00CJHEMT TITLE REF DOCUMENT no.
CS(F)3-37/NSS-11/037?

Specificatien for Reactor Coolant System Piping
| SHEET I DF l

DESCRIPTION OF CNANGE: _

1, Revise paragraph 1.1 of Appendix 1 of the refe'rence document to read as
folicws: ,

1.1 General Functioral Specification for Reactor Coolant
System Components, Specification No. CS(F)-3-92/NSS-
ll/0C2 as modified by Field Change Authorization
04-3370-00.

2. Add par ;caph 2.2 in Appendix 1 of the reference document to read as follows:
'

2.2 ASME Soiler and Pressure Vessel Code
a. Section XI, Inservice Inspecticn 1974 Edition

with SummerThe raanalysis of the HPI no::le 75 M enda
is to be in accordance with the
requirements of the code listed -

above.

The changes to the reference document above are certified to be correct and
complete and in compliance with the requirements of ASME Boiler and Pressure
Vessel Code, Section XI.

s t
Rfww , 6 7Mm _ ; PROFESSIONAL ENGINEER

-//Iu 44223 pt734 Op;,\
__

pSTATE REGISTRATION NO. A.

f ' .;..'

/Of/0 ! P40 o now: C Eb ?. ,6 '

' DAIf. 0 0 062b
'

''

.
<

'
4

Q h
r/Oryg &/o

.

F

__

-

REVISED REQUIREMENTS SUPPLIER REylS10xs TASK TASK TtTLE
(CONTINUATION SHEET) No. R,C, pipe -

PREPARED BY DATE REVIEWED SY DATE System Designer
50A-

s .
*

FCA NO.
REVIEWED BY DATE

/O.[/4fh, o u- 3370-00-

APPROVED SY .'D A T E j |
~
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f -, POS-21048A-4(12 76)
, , f.!

FIELD CHANGE AUTHORIZATI5N-CONTINUATION ,;PE01TE
'

E
,

-s
REFEREhCE DOCUMENT TITLE . REF DOCUhEhT 0.

|O Af 2MGENERA 1 f d N C T /o N A L. SPEC /F/C /1T/d N '

j

FCA AEACTdA C 00/. ANT ,5 YSTEM SHEET | 0F h
, DESCRIPTION OF CHANGE:

2.24.acs W 2 D p-9 & ~ p
Fed w f- G. L'!: A G.

.

JS $ A M-*Aa x i*tL L
;AAM

cos) r r
i. x M p 2 A s.r_, W A f e- /- R

s A A. AAA 2Y.4 $s h g~ j
Jr

74$.l'.24.*f~ spa
-

-

9. a F'

_ _ -_J - A *

:& &A
F T 17

.

a.M a A A A.2 M A 70 An
~

'

fAAn 21 L f-- y.
s . w ~ a s ~ u a s s? .

.

- .

-,

.

.

.

.

'

1

REvlSED REQUIREMENTS SUPPLIER REVISIONS TASK TASK TITLE
(CONTINUATION SHEET)- No. jod M/S A J TS T4"AS !

PREPARED BY DATE REVIEWED BY DATE g7
f. $ f f|N|' 8o

+ ceNTRoss - .

(FCA N0.
REvlEWED.BY DATE !

.'
*

J... . = ; -- h. O s- 33 70 - s e
|

f APPROVED BY DATE
'

1 Dn ,t .u -
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Fieure No. Title Zg,

. _

B-8 Surge Line Te=perature and Flev,.

8-9 Makeup and Spray Flav Rate and Te=perature.

8-10 Reactor Trip, Cocidown and Nor-a' Power Recovery - Pr*-= y Syste=.

8-11 Reactor Trip, Cooldovn and No:=al Recovery - Secondary Syste=.

8-12 Reactor Trip frc= Full Power for Trans. 8 &S - Stes: Gen. Conditions.
2 8-11A Feedvater Condi:1:ns Folleving Reactor Trip (8A&S).

8-1? Less of Feed- ster Reseter Trir-Sta=- raadveter Srste- D----=*=~e.
f 8-/*? MAXEUP FD W AND TE/A PERA7~uRE - A1ANuas Ac7y,97 joy
' f 8# _ Cf' M/6H PREssunz' /Ns;cr/cy sysyrmf aransien: .. c . y ..s: : _ e:rew a m_ :.-

,9-1 Reactor Coolant Conditions.

9-2 Surge Tlev and Te=perature.

9-3 * Makeup and Spray Flev and Te=perature.

'9-k Feedvater and Reactor Coolant Flev Range. ~

,
9-5 Stea= Te=perature and Test.

9-6 Stes: Generator Pressee.
t

9-7 Feedvater Te=perate e Range.

.

Transient No. 10 - Chance of Flev

10-1 Reactor Coolant Te=peratr e.

10-2 Surge Line 'a'ater Te=perature and Flev Rate.
.

10-3 kakeup and Spray Line Flev and Water Te=peratee.

10-k W-Stea= Syste= Para =eters for Stes: Generater with Two Reac .cr
Coolant ru=ns.

~ ~

10-5 W-Stea= Syste= Para =eters for Stes: Generater with one Pu=p.

Transient No. 11 - Red Withdrawal Accident*

,

11-1 Reactor Ccclant Te=perature and Pressurizer Liquid Level and |

'

Pressure. '

1

s
I 11-2 Spray and Makeup Te=perature and Flev Rate.

.

j .,
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in Transient 3 (Plant loading 8% to 100%). 'These return to
2 pc ter ev'ents are included in thelS000 cycles specified for

Transient 3. ~

2) 56 Reactor trip events, folleved by cooldevn as described in*s Transient 13 (Cooldown), folleved by hestup as described in
y.

'#~ Transient lA (heatup) and Transient 3 (Plant Loading). These
*

56 heatup and ecoldown eveles folleving reacter trip are in-
'

.

*'% eluded in the 2hc cycles specified for Transient 1..

%g, ,,

6.9.3 Transient Data

jff/ 6.9 3 1 Reacter Coelant syste=
1' s ge
Jf /# Reacter Coolant Syste= conditions for the reacter trip~

* transients are presented in the folloving figures:,

.

rr
,,8- Tvve A Resetor Tri: Fig"~~c 4-1, 8-1A, 8-2,5-3, -

Tyre 3 Reseter Trie - Figures 6 L, 6-LA, 5-5, 8-6, S-10, .

*/' Tyre C Rete:cr Tri: Figures 3-7, S-TA, 8-8, 8-9-

f
p 6.9.3.2 Stea= Generaters

I
8/y( 80 Stea= Generator eenditions for the reacter trip transients '

_
are presented in Figures 6-11, 8-12, 8-12A and 8-13.

6.10 Transient 0- Rarid Derressurizatier (Upset Condition)2

I6.10.1 General Descrittien

Rapid depressurization is a sher ter=, rapid cooling cf the
-

Reactor Ccolant Syste= by the stea= generaters in crder to re-
duce the reacter coolant syste= pressure to a talue less .han

'

the design pressure (1065 psia) of the steet generaters within*

15 =inutes. The objective of the rapid depressurization :s to
isolate a tube leak.

The initial conditiens at the start cf the transient are assu=ed,

,to be hot standby vith decay heat re=cval by the stea: generaters
'

du= ping stea= to the condenser. The turbine bypass centrol pres-
sure is assu=ed to be 1050 psia. This gives an average reacter

2 coolant syste= te=perature cf about 553.7 7.
.

%

When average reacter coolant te=perature has been reduced to
500 F, and reacter eccla.it pressure is equal te or less t. Man
1065 psia (15 =inutes), ner=al eccidevn as described in Transient
13 is initiated.

,

|
- 6.10.2 Cycles

.

The nu=ber of rapid depressurization events for design chall be.
h0. A ce=plete cycle censists of a) povar raduction fr:= 1005y

;

power as described in Tran:1ent h (Plant Unicading); L} Rapin de- !

D A TE: -20-7 P PAGE 16 SPECIFIC ATION M0.
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. Table 2 -

.
*

Oeeratine Transient Cycles

Transient "

Desi n FirureENu=ber Transient Descrittien (ASME Category) Cycles !!os .
,

lA Heatup frc: 70'? to 8% .N.11 Pever (3c:--.1 ) 2ko lA-1 - lA-1
2 13 Cooldevn frc= 8% _ w Power (Nor ' ) 2ko 13-1 - IS-E

2 Power chasse O to 15% and 15 to 0% ( Rcr-e) Ikko 2/-i - 21,
-

23-1 - 23-3
I 3 Power Loading 8% to 100% power ( Nor=al) 18,000 3-1 - 3-5

2
k Fover Unicading 100". to 8% power (Normal) 18,000 L_1 L.3 ;

-

$ 10% Step Lead Increase (Nor=al) 8,000 0-1 - 5 L
>

6, 10$ Step Lead Decrease (Normal) 8,000 f,-1 /,-5 '

7 Step Load Reduction (100% to 8% Pover)(Upset)
Resulting frc= turbir.e trip 160 7-1 - 7-5 - tResulting frc= electrical lead rejection 150 l

lTotal 310
.

8 Reactor Trip (Upset) '

i

Type A ko 3-1 - 3-13 '

Type 3 160
Type C 88*

Trips included in tra=sient nu_bers 11, 15
gg 16. 1"' 4 21 112 1

Total k ~

; 5 h00
6t 4%ANUAl. ACTUAY/cN e5* N/GM PAff.fuRE* I

.'7e 8-/V) {w -- r c r.r w r v.e --re Ar-rA o rA cro,o. rmaa
}9 no;. . - ., a ,.. s u : . <. . . ;. w pa e r.s .v .- '.-?
i

10 Change of Flev (Upset) 20 10 1 -10-5
11 Hod Withd.raval Accident (Upset)' 40 11-1 -11 L

2 12 Hydrotests (Test)
35

' ~

13 SteadyM tate Power Variaticas (ner=a)) 13-1=

1h Control Red Drop (Upset) ho IL-1 -1L L
15 Loss of Station Power (up' set) ha 15-1 -15-7-

.

,

' 16 Stea= Line Tailure (Faulted) 1 16-1 -16-3

17A Loss of Feedvater to One Stea= cenerator (Upset) 20 17A-1 - 17A-,

17B Stuck open Turbine Sypass Valve (72e gency) 10 1715-1 - 17b-

[ DATE: . . o 7;. PAGE 31 SEllAL CS(F)-3-92
, NSS- 11
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TITLE Senior Enoineer / DATE 10/c/80 TITI.E Supervisory Engineer DATE 10/9/20 k
pt

PURPOSE:

.

To detemine if the hP1 nozzle can withstand 70 HP! actuations following
h-a reactor trip condition. These will be in addition to the 40 rapid
k,.4hdepressuri:ation and 40 test transient cycles specified in the contract

functional specification CS(F)3-32/NSS-ll/0372. -

(f|I
ii

*,

'

M

,

{ S
~ k$SUMMARY OF RESULTS (INCLULE DOC. ID'S OF PREVIOUS TRANSMITTALS i SOURCE CALCUL4TIONAL ; 6

PACKAGES FOR TRIS TRANSMITTAL) { $
| N
I The HPI Nozzle can withstand 40 test transient cycles, 40 rapid depressurization

htransients and 70 reactor trip transients as described in FCA 04-3370-00. g
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PitRPOSE .

n . *

: - .A J' . 4
The purpose of this calculation 'is to pend CDS 32-1119809-00,Ref(1).
Ref (1) justified an additional 70 cycles of rapid depressurization jj

transien t. This calculation will justify 70 cycles of HPI actuation, qy-.

followin9 a reacter trip instead of 70 additional ra,id depressurization s
"

transient cycles was done in Ref (1). .

de
I)jO!SCUSSION 4
M

C05 32-1119809-00 Ref. (1), determined the maximum allowable number of Q
rapid depressurization transient cycles. This calculation was based J;

upon the assurption that FCA 04-3370-00 would characterize the 70 9-

additianal HPl transients as required by SPR #13-11-351-00, Ref. (5) f
as rapici depressurization transients, g

,

'',

When FCA 04-3370-00 was issued the additional 70 HPI transients were 3assured to follow a reactor trip transient. Thus, this calculation d
will shcw that the HPI can withstand 70 cycles of HP1 Actuation
following a reactor trip transient instead of 70 additional rapid i

depressurization cycles as shown in Ref. (1). -
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%, UNITED STATES. e

4. - '.
g NUCLEAR REGULATORY COMMISSION

|,, ; y WASHINGTON, D. C. 20555

4 %,,,,, February 3,1982 -

Docket No. 50-312
- -

.
.

.-
Mr. J. J. Mattimoe

,- Assistant General Manager and
Chief Engineer

-
Sacramento Municipal Utility

District
6201 S Street "

,

P. O. Box 15830
Sacramento, California 95813

Dear Mr. Mattimoe:
.

SUBJECT:. HPI N0ZZLE ANALYSIS - REQUEST FOR INFORMATION,
c .

We have perfomed a preliminary review of your HPI nozzle analysis,
and have identified inadequacies in your computations.

Your analysis of HPI nozzle themal stress did not use the appropriate
.

HPI flow rate following manual initiation of. HPI. A total flow rate
of. 425 gpm was used, corresponding to a normal rea'ctor coolant sy' tems
(RCS) pressure of 2150 psig. Our review of B&W operating experience
shows that RCS pressure usually drops to 1750 psig following reactor
trip before manual actuation of HPI would occur.

At 1750 psig, the HPI flow would be 760 gpm. The effebt of.the increased
flow would be to increase the heat transfer coefficient between the
nozzle metal and the fluid.

In order for us to complete our review .the information requerted in
Enclosure 1 is needed. Within 7 days of receipt of this letter, please.

give us your schedule for supplying this information to us.

We also understand that SMUD has established procedures 'for manual HPI
actuation following a reactor trip if pressurizer level begins to fall.

iUtilizing this procedure, HPI is manually initiated and directed only
to the normal make-up nozzle. The purpose of this procedural change . ;

is to assure that the other three HPI nozzles are not subjected to any
additional thermal cycling.

. .

In order for us to verify that no additional cycling is 'occuring on the '

normal make-up nozzle, please submit to us your analysis in support of :

:this conclusion. Also, please give us'a copy of your procedures for.

'
,1keeping track of the number of cycles experienced by the four HPI nozzles..

Please submit a schedule for supplying this additional information in ;

| your 7 day response. p'

I -

;

' '

.

f % ,

>s* -v

, .
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.

The reporting requirenents contained in this letter affect fewer than
ten respondents; therefore OMB clearance is not required under
P.L. 96-511.

.

Sincerely,

'

Jo n F. Stolz, Chief
erating Reactors Branch #4,

.ivision.of Licensing ~

Enclosure:
Request for Additional

Information

cc w/ enclosure:
,

See next page ''
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2.0 ?ROCEDURE (continued) |-f
1
i .6 Definition and description of each transient cycle. )
! .

I

1 Following are the Transients, by nu=ber, and a description of ,

*

| each cycle:
'

*
.

[ .1A Heat-up from a=bient ta=perature to 8% Full Power. (Nor=al
3 Condition) . .

,

!
i

i One cycle involves only the heatup and escalation to
8% of Full Power. Design Cycles = 240.

.13 Cooldown from 8% Full Power to 140 degrees F. (Nor=al
Condition)

| One cycle involves only the cooldown from 8% Full Power.
I Design Cycles = 240.
1 .

i .2 Power change, O to 15% or 15 to 0%. (Nor=al Condition)
!
i. One cycle includes either a heat-up from 532*F to 582*F
| or a cooldown from 582*F to 532*F.

Design Cycles = 1440.;
.,
.

.3 Pcwer Leading, 8% to 100% Power. (Normal Condition).

This is one design power loading cycle.
Design Cycles = 18,000.

.4 Power Unloading, 100% to 8% Power. (Normal Condition)-

This is one design power unloading cycle.
Design Cycles = 18,000.'

, ,

'

.5 10% Step Load Increase. (Nor=al Condition)

One such step is one cycle.
Design Cycles = 8,000.

,

.6 10% Step Load Decrease. (Normal Condition)

One such step is one cycle. --

Design Cycles = 8,000.

.7 Step Load Reduction, 100% to 8% Power. (Upset Condition)
'

A complete cycle is defined as a turbine trip or ,
.

electrical load rejection to 8" power with a return
to full power. _

Design Cycles = 310. .

AP-17/2 Rev. 1

--- ,_m___..~.,_ . . . , , _ . _ , , _ _ . . . _ _ ._ _ _ _

j-



we,y;- . r. m- , = , , . c _ .; -

.. ,. , , ,s.

u , g m.,7 , .7.: . ~ , 7 ;
. .y - , , . . , ,

.

%, ..y7 - +. . . . - .__- -

.,,.7 - wm, .w,. . . .

, 4
-y ,, _, ,

-- - - -

*

Rzv. 2 |
'

.- - -

AP-17

LOGGING OF OPERATIONAL TRANSIENTS .,

|
,

1

; * 1.0 PURPOSE

;

j To establish the procedures for logging operational transients involving
j the Nuclear . Steam Supply System of Rancho Seco Unit 1.
.

I 2.0 REFERENCES
I

.1 B & W Specifications CS(F)-3-92/NSS-ll " Reactor Coolant System
Components".

.2 Rancho Seco Unit 1 Technical Specifications.

4

! .3 Rancho Seco Unit 1 FSAR.,

3.0 PROCEDURE

.1 In the design of Rancho Seco Unit 1 twenty-four types of NSSS
*

transients have been considered. To insure that design =argins;
! . and parameters are observed in operation, each and every tran- (

sient cycle is to be logged. This log vill be compiled from.-

the Control Room Log, Computer Logs, Recorder Traces, and other'

( pertinent records of plant operation.
,

12 A cycle is defined as a transient deviation from some condition
. and a return to that initial condition. Half cycles are re-'

, corded as " cycles" in some cases, e.g. heatup from cold shutdown,
'

or cooldown to cold shutdown.
I

i, .3 Descriptions of transients for equipment design purposes are 1*

given in Reference 2.1.'

i

|
4 A record sheet will be kept for each type of transient. In'

; addition to recording that a particular transient did occur,

! data wil'1 be recorded for upset and faulted condition tran-
. f sients that vill assist in an analysis of the severity of the |1' '

transient.
.

| ! .5 At least se=1-annually, the Assistant Superintendent for Technical
'

Support will review the logs to ' insure that the nu=ber of design,

cycles is not being approached or exceeded, and to deter =ine what ,.
if any, corrective action is required.,

,

,

,
.

.

{ AP-17/1 Rev. 1
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'| 3.0 PROCEDURE (Continued) .

' i

.6'
.' .8 Reactor Trip (Upset Condition)
i

There are two types of-cycles to be considered for each
trip:

-
'

i

! 1 Reactor trip from Power, hold at hot shutdown with
return to power.

' Design Cycles = 30 cycles of-transient 8A, 130 cycles
of transient 8B, and 72 cycles of transient 8C.

| .2 Reactor trip from Power, followed by cooldown.
|. Design Cycles = 10 cycles of transient 8A, 30 cycles

of transient 8B, and 16 cycles of transient 8C.
.

!

NOTE: -*
,

There are no specific design
cycles listed in Reference
2.1 for transient 8D. This
transient is logged for in- y ,

formation purposes to assist ,

- in future evaluations if
required.

, .

The trips are listed by their separate causes as:

Transient 8A: Reactor Trip Due to Loss of RCS
~

Flow...
i

," Transient 8B: Reactor Trip Due to High Temp-
erature, pressure or power**

caused by Turbine Trip.

' Transient 8C: Reactor Trip Due to High Temp-
erature, pressure or power

,

caused by loss of feedwater.

Transient 8D: Reactor trip due to Power /
Imbalance / Flow, Low Pressure,. 1 .

Manual or other undesignated
Causes.

.

.9 Rapid RCS Depressurization (Upset Gondition)

A complete cycle consists of power reduction, rapid de-
pressurization from 2155 PSIG to 1050 PSIG in 5 15 minutes,
followed by nor=al cooldown. Design Cycles = 40.

-

.

AP-17/3 Rev. 1
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3.0 PROCEDURE (Continued)
t . ,

i .6 ''
-

' .10 Change of Reactor Coolant Flow without Reactor Trip (Upset*

! Condition)
*

1

i 'Ihe cycle involves a' change of flow, due to RCP trip,
j power reduction to 15%, pu=p restart and return to full

| , power. Design Cycles = 20. '

l ,.

j .11 Rod Withdrawal Accident (Upset Condition)
j

, ,

..

A cycle is defined as the withdrawal of a CRA Group at
''

maximum speed at a power level 515%.

There are two types of cycles to be considered:

i
.i, a. Rod withdrawal, reactor trip, and return to 15%

| power.*

j Design Cycles = 30.

b. Rod withdrawal, reactor trip, and cooldown.,

} Design Cycles = 10.

.12 Hydrotests (Test) ','

I ,' -

a. A full hydrotest cycle is used when the pressure
exceeds 2750 PSIG (110% of design) in the RCS, ore ,

j when the Secondary System pressure exceeds 1312.5
: PSIC (125% of design). Pressures exceeding the
j design of 2500 PSIG for the RCS or 1050 PSIG for

the Secondary System shall be logged; however,,

4 pressures less than the hydro pressures defined
), = above do not constitute a full liydro design cycle.

b. ASME Section XI " hydros" do not require exceeding
2500 PSIG or 1050 PSIG. These* hydros shall be

.!
. logged, but are not limited.

i Transient 12A: Pri=ary Hydrotests - RCS.

,j Design Cycles = 35.

! -
~

Transient 12B: Secondary Hydrotests - .

- , Steam Side.
Design Cycles - 35.

.

.13 Steady-State Power Variations . (Normal Condition)

An infinite number of these cycles are allowed, as such
they' need not be recorded.

.

AP-17/4 Rev l'
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[ 3.0 PROCEDURE (Continued) ~ '

( .6 '

.
! .14 Reactor Power Runback (Upset Condition)
| r
! a. Control Rod Drop with runback.,

'

One cycle involves a CRA drop, runback to 60% power,-

and return to full power.,

Design Cycles - 40.
.

t

'

b .' Feedwater Pump trip with-runback. |
|

One cycle involves a single feed pump tripping,,

Reactor runback to 60% power, and return to full, .
.

I power. 1
| Design Cycles - None listed; logged for information

only.
=y

}. .15 Loss of Station Power (Upset Condition)
i

! Cycle involves loss of station power, restoration of power,
and return to power.
Design Cycles = 40.

.

.16 Main Steam Line Failure (Faulted Condition) *

.I
*

\ This is an-emergency condition and after OTSG isolation.

,
.. involves a cooldown.

* Design Cycles = 1.; .

i >
'

.17A Loss of Feedwater to One OTSG (Upset Condition)
i,-
: Dry OTSG because of loss of Feedwater.*

-

Design Cycles = 20.,

$ .17B Stuck Open Turbine Bypass Valve (Upset Condition)

Dr'y OTSG because of stuck open turbine bypass or atmos-
pheric dump valve.,

Design Cycles = 10.,
i

. .,

i, -

-
,

,

.

.
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3.0 PROCEDURE (Continued) ~ '' ~

i -

' .6 .
'

.18 Sudden Loss of Feedwater Heater at 100% Power (Upset
Condition),

'
, s

A cycle involves a sudden (< 30 seconds) decrease in
,' feedwater temperature of at least 50*F.

. Design Cycles = 40. ~1
,

.19 Feed 'and Bleed Operations (Normal Condition) -
,

,

No logging required since no equipment cycle limits arei

{ involved.

1
; .20 Pressurizer Spray Flow (Normal Condition)
4

A cycle consists of opening and closing of the main spray
'

, . valve during normal plant operation.
| Design Cycles = 10,000.
,

.21 RCS Loss of Coolant (Faulted Condition) ,
.

This is based on a double ended rupture of a 36 inch hot
.

leg, one half cycle of blowdown from full pressure con '
stitutes the entire transient. *

Design cycles = 1. *

.

.22A High Pressure Injection into RCS (Test or Upset Condition)'
.

'

A cycle occurs anytime H.P. Injection pumps are used to.

supply water to the RCS through the H.P.I. nozzles (except
during cold shutdown). The nozzle at the "A" RCP discharge
is the normal makeup nozzle and would not see a ' cycle un-.

*
less. makeup flow were stopped entirely prior to start of
the H.P Injection.

Design Cycles = 110 cycles per nozzle. 2

.22B Co,re Flooding Check Valve Tests (Test)

Each time water from the core flood tanks enters the RV
with the RCS at 600 PSIG (415'F) is one cycle.

, Design Cycles = 240.
1

.

.23A OTSG Secondary Side Filling' (Normal Condition)

No logging necessary as. this transient is assumed to occur
concurrent with transient lA. '

.

!
.

.

~

AP-17/6 Rev. 2
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3.0 PROCEDURE (continued)

.23B OTSC Pri=ary Side Filling. (Nor=al Condition)

No logging necessary as this transient is assumed to o-cur
concurrent with transient 1A. *

.23C OTSG Chenical Cleaning.
(Normal Condition) \

One cycle involves repeated fill, soak, and drain operations-

* ith chemicals added to the water.v -
.

Design Cycle.s = 20.
._

.24 Hot Functional Testing. (Test)

This is a test condition expected to occur once and involve
two heatup and cooldown transients.*

.

4.0 ACCEPTANCE CRITERIA

Transients defined in this procedure have been logged and reviewed at
1 cast semi-annually to ensure the number of design cycles for each
transient are not exceeded.

.

. .

5.0 ENCLOSURES |
4

.1 Transients Log She'ets
..

.2 Data Sources for Transient Logging 1
-

.

=

'.
.

*
.

e
e

.

- -

* *,

.
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TRANSIENT 1A
- ..- ..

,

DESIGN CYCLES 240 |
'

Heatup From Ambient Temperature to 8% Full Power

#(Normal Condition)
.

.

Cycle Date Heacup Date 8% Re. corded By/ Recarks
Number Started Power Date

'Reached
.

. .

.

*'
i .

e e

i

I
;

t

!
,

|-
: .

i
:

i

i

f
. . .

.

I (

.

a

f

-

_

9

.

.

.

. .

.

.

.

|
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Shset 2 of 32,

. (,{. TRANSIENT 1B-- - -
. ,,,. .

'

DESIGN CYCLES 240 ),

.

i 0Cooldown Fr'om 8* Full Power to 140 F-

-
. .

}

(Normal Condition)*
.

g 4*

Cycle Date Cool- Date RCS Recorded By/ Remarks
Number down Started 04140 FA Date -

.
*

or Less,
,

i -
,

I

}

f
.

1

I
i

:
,

9 a

,I ..

t
*

.

" M 4

e

1
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- TRANSIENT 2 -

.. . ._ _ .
.;

; DESIGN CYCLES 1440
I

.

: Power Change, O to 15% or 15 to 0%
!

(Nor al Condition) .

! -

.

' Cycle Date Power Change Recorded By/ Reciarks,

Nu::ber Transient Increase or Date
'"

. .

Complete Decrease

. - .

.

.
. .

.

i

!

I
i

.

1

i
! )

i *

i
4

k

.!
I

4

,
-

.

I
~

.

i
-

3 - .

,

t

1 i .

- i
- .

. .
.

._

*'
. .

.

.

.

.

.

- . . . |

i
- *

t

, -
3

!
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TRANSIENT 3

- DESIGN CYCLES 18,000
~

C-c
. . . .

,
,

t

Power Loading, 8% to 100% Full Power

'

(Normal Condition) .

'Cycle Date of Power Loadinz Chance Recorded By/ . Remarks
Number Transient Initial final Date' ,

% FP % FP,

.

.

*
,

.

-

!

t. -.

g
4

-
.,

t:.-

11

-

9
.

"

:

.
.

.

F

e

(

.

_.
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TRANSIENT 4
q..

.
., . .. _.

DESIGN CYCLES 18,000
.

-

Power Unioading, 100% to 8% Full Power !
*

-
.

r
* .

(Normal Condition) |
,

.

._

Cycle Date of Power Unloading Chance Recorded By/ Remarks
'

Number Transient Initial Final Date
*

% FP % FP
.

.

.

.

!
_

.

i
. . .g

-
.

o
.

. -

.

.w,

|

.
i

'

i
*

>

,

,
.

4

i

.

?
I

.

.

, .

!
, =
! -
,

|
,
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TFWISIENT 5 .. .

,.j
f

'

i DESIG'l CYCLES 8,000

| IO% Step Load Increase

(Normal Condition)
.

Cycle Date of Power Level Maximum Recorded By/ B ertarkss

Number Transient Init. Final Loading Date ,

. ._
D'*a

, .

% FP 7. FP % FP/rtin.

.

:
.

e

!

.

6

Te

~ .

d
*
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- e ,

e

9

o

G

.
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TRANSIENT 6

C
. . ..... ..

; .-
DESIGN CYCLES 8,000

-.
.

.
,

10% Step Load Decrease
.

(Normal Condition)
,

. .

Cycle Date of Power Level Maxicus - Recorded By/ Remarks,
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| Primary Hydrotests - RCS
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(Normal' Conditions)'
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(Upset Condition) *
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( Hot Functional Testing
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INCLUDE WITH THIS RECORD A CHART SHOWING THE CONTD:0US RCS'
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START OF HFT UNTIL RV HEAD REMOVAL FOR INITIAL FUEL LOADING.
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E5 CLOSURE 2 v .-

.
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DATA SOURCES FOR TRANSlENT LOGGING
,

Control Room Log '

Shift Supervisors', Log
Trip Reports -

Recorder Charts: -

TR 21025, Unit T 'save
- XR 00I,.03, Reactor Auctioneered Power *

PR 21037, RCS Narrow Pange Pressure -*'.

PR 21038, RCS Narrow Range Pressure
PR 21092, RCS Wide Range Pressure
FR 21027, RC Flow
LR 21503, Pressurizer Level
TR 21031, Unit T hot
LR 20503, A OTSG Operate Level
LR 20504, B OTSG Operate Level
PR 20543, Stcan Pressure-

,

PR 30119, Steam Pressure.
FR 20535, A,0TSG FW Flow
FR 20336, B OTSG FW Flow

LR 23502, Makeup Tank Level
-

.

Co=puter Foints:
.

C009, Reactor Auctioneered Power '

G139, 140, Unit T
ave

7010, 011, 108, 109, Unit T,

T012. 013, 014, 015, 016, 017, Unit T
cold

P014, 015, 016, 017, 034, 035, 036, RCS Pressure
F016, 017, 018, 019, 020, 021, 022, 023, RCS Flow
LOOS, 009, Pressurizer Level

'
TOIS, Pressuri er Surge Line Temperature .

T009, Pressurizer. Te=perature

LO35, 036, OTSG A, 3 Full Range Level *

LO37, 038, OTSG A, B Operate Range Level
LO39, 040, OTSG A, 3 Startup Range Level.

T800, S01, 802, Mainsteam Te=perature
PS00, 801, OTSG A, B Mainstcan Pressure

| T067, 208, Feedwater Temperature
'

F013, 014, 801, 802, 807, 808, Feedwater Flow
,

F015, Letdown Flou;

; T217, Makeup Temperature
! ,

'
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