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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of )

SACRAMENTO MUNICIPAL UTILITY g Docket No. 50-312 (SP)
DISTRICT )

(Rancho Seco Nutlear Generating )
Station) )

AFFIDAVIT OF JOHN F. STOLZ

1 John F. Stolz, being duly sworn, depose and state thgt:
1. 1 am an employee of the U. S. Nuclear Regulatory Commis;ion (NRC).
My present position is Chief, Operating Reactors Branch #4, Division of
Licensirg with the Office of Nuclear Reactor Regulation. I am currently
respon: ible for managing the branch activities that include the review as-
sociated with the Rancho Seco facility. My 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:

"SMUD and staff schedules for HPI analysis"

3. High Pressure Injection (!iPI) Nozzle Analysis

The ASLAB's Memorandum and Order, cated October 7, 1981, required that SMUD

and the staff provide the following HPI nozzle anajysis:
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1) the maximum allowable number of thermal cycles on the HPI nozzles;
2) methods of detecting thermal cycle effects on the nozzles;
3) possible means of prolonging the useful life of the nozzles;

4) technical specifications or operating procedures that might reduce
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the use of the HPI without endangering the core.”
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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. SMUD'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
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

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 fluw 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 information. OQur 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 1, 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.



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 =xpect 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, if manually initiated, solely to the normal
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 thermal
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




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
SHMUD response is that the source of the water to the HPI was realigned the
make-up tank instead of the borated water storage tank. Accordinqgly, 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 wili be forwarded to

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

4) Regarding 4), SMUD's testimony indicated that procedures have been changed
at Rancho Seco such that the HPI nozzles are no longer thermally cycled by
manual initiation of HP! following a reactor trip. As indicated in 3) above,
the staff has requested SMUD's procedures for manually initiating HPI after 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
to the cracking. We will also request SMUD to evaluate the HPI make-up nozzle

at Rancho Seco with respect to the CR-3 nozzle cracking incident.
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The above statements and opinions are true and correct to the best of my

Vel 7. /Jﬂ

John F. Stolz
Enclosures:
As Stated

personal knowledge and belief.

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

(

3 . L¢_—, Notary Public
My Commission E ires:% l,l?g”"
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JOHN F. STOLZ
PROFESSIONAL QUAL IFICATIONS
OPERATING REACTORS BRANCH HO. 4

DIVISION OF LICENSING

I am the Branch Chief of the Operating Reactors Branch No. 4 of the Division
of Liéensiug, U. S. Nuclear Regulatory Commission. 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 and
procedural aspects of proposed amendments to operating licenses. Operating
plants having Babcock and Wilcox reactor systems have been éssigned to this

-

Branch.

I accepted an appointment with the technical staff of the NRC Regulatory
organization in 1969 and was assigned as Senic.' Project Manager for safety
review of Quad-Cities 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, Buk, and Combustion reaétors, and
standard designs from General Electric, Westinghouse, Stone and lebster and
Fluor Pioneer for preliminary design approvals. During 1974! Iwélso 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 Braﬁch responsible for the development o/ criteria
and methods that can be used to identify and evaluate common cause type of

failures that can lead to adverse systems interactibns.

I graduated 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 Southern California in 1966. I have also ;
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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 tc 1951,
included military service in the Air Fo}ce, a member of the Civil
Engineering staff at the City College of New York, and structural
engineering and field construction with several consulting engineering
and industrial firms. From 1951 to 1953, I was employed with the
consulting firm of Devenco Inc., where I worked on the structural
design and analysis of the first nuclear powered submarines, Sea Wolf
and Nautilus. In 1553, 1 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 design and analysis of reactor core
and system components ;e1ated to a sodium-graphite reacter development
program. I subsequently beczme 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 asgignea as
Prcj?ct Engineer for the design of the plant, fuel handling and support
systems fo} the Hallam Nuclear Power Facility, a 75 MWe 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 invofved redesign of the
reactor core, pressure vessel, fuel handling, in;trumentation and

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

Group Leader directing the work of four super&ised udits assigned to
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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 process systems unit responsible for systems
design and analysis subporting the company's.deve1opment projects on
sodium ccoled reactors, organic-moderated heavy-water cooled reactor

and cesalinization systems. in 1966, ! spent 2 year as Assigtant Project
Manager ‘or the p*e1iminary~de§ign and development of a 500 MWe sodium
cocied fast-breeder reactor plant, specifically responsib]e‘?or developing
concepts, testing programs and budgetary plans for the overall p]ant‘

and fuel handling. In 3967, I assumed a prcject management assignment
with the Autonetics Division of North American Rockwell on system
2nalysis studies in water and transportation systems, including mznage-
ment of the contract studies for the State of California on_the systems

ana.yses of operations and meintenance for the California State Water

Project.

I am a member of the American Society of Civil Engineers, have béen
past Chairman of the Nuclear Structural and Materials Committee in the
Structural Division of the Scciety, and am still an active member of
thet 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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SACRAMENTO MUNICIPAL UTILITY DISTRICT [J 6201 S Street, Box 15830, Sacramento, California 95813; (916) 452-3211

February 3, 1982

DIRECTOR OF NUCLEAR REACTOR REGULATION
ATTENTION JOHN F STOLZ CHIEF
OPERATING REACTORS BRANCH &

U S NUCLEAR REGULATORY COMMISSION
WASHINGTON DC 20555

DOCKET 50-312

RANCHO SECO NUCLEAR GENERATING
STATION UNIT NO 1

HIGH PRESSURE INJECTION NOZZLE
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 followirz 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.

L
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 &
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, 1382.

/
2 Aoo
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JOHN F STOLZ CHIEF  Page 2 February 3, 1982

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 change 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.

/Q%JC;»\

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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DOCUMENT SUBMITTAL FORM

SMUD

62C1 S Street

Sacramentc, CA

Ve wTw ey Y d ,-~,~¢~~

pATE --10/22/8Q
35873 B&W CONTRACT No. ~£20-001 1

cusT. —2MUD

cusT.'oRDER N0o.—GRS35243

SHEET —1 oF

TYPE DOC Field Change Package

Mr. R.J. Rodriquez

pkgs. [] UNDER SEP COVER X] excrLoseD O FOR COMMENTS & APPROVAL 3Y
[ UNDER SEP COVER O excrosen ] FOR INFORMATION ONLY
sk HAS BEEN REVISED AS PER YOUR PREVIOQUS
£s COMMENTS OF
B FoR FINAL DISTRIBUTION
[ FURTHER EXPLANATION REQUIRED
SEE BELOW OR ATTALHMENTS
DOCUMENT DESCRIPTION
SUPPLIER/CUSTOMER 244 PART/ GRP. SEQ. Doc.
00C. NO. 00C. N0. TASK NO.  NO. X0. TITLE
S 04-3370-00' 50 01 HPI Nozzle
FC-0174-00

R.P. Cubre’

0.G. Raasch

R.A. Dieterich
J.V. McColligan .
L.G. Sweiger
J.T. Janis

D.C.

Hoit

Engineering Product Manager
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| FIELD CHANGE AUTHCRIZATI( EC" D)7 &—p ( ABOCK & WILCOX
/ - - ﬂ

LUSTONER ORGIAkiUR JaTE CONi.NO. DOC.l.U. PL= AU, RZv.d0Us
SMUD .C. Smiry  6-11-80|620-0011 04-3370-00
SUPPLIER P.A. NO. PART X0., OR.

Babcock & Wilcox TASK NO. GROUP NO. SEQ.NO.
TITLE (MAx 30 CHARACTERS)

HPI Nozzle ‘ 50 001 001
DESCRIPTION 270 JUSTIFICATION OF CRANGE:

It has been reported that the SMUD operators have been starting a second

make-up pump following each reactor trip to obtain additional make-up flow. This
was done to prevent lcss ¢f indicated pressurizer level during the transient.

All four of the high pressure injectisn nozzles nave been used for these occurrencses
and the three nozzles which are not continucusly acding make-up flow receive a
thermal shock frem the cold EWST water.

The contract Fun<ticnal Specification, CS(F)3-92,185-11,0372, defines forty
cycles of high cressure insection actuation and forty cycles of high pressure
injection testing. At SMUD's present usage rate, 31 cycles, the nczzles woculd
exceed their allowable cycles before the end of their forty-year life.

B&W has performed a HPI nozzle stress analysis evaluation of the actual experienced
transients (actual transients are less severe than functional specificaticn
transients) to determine their actual fatigue life expectancy. In reviewing

the SMUD HPI Cesign Analysis, it was di ccvered‘gh t the origiral analysis

was performed as a ceneric analysis and the fatigue analysis was performed

to a later, more restrictive design ccde. In analyzing the EPI nozzle to the
contractual desicn code, 1962 draft USAS, B3l.7 with June 1963 errata, the-
nurber of allowable HPI actuaticns can be approximately doubled. The re-analysis
must conform to the regquirerents of ASME Sectiocn XI which aow applies to the site
and allows the use of earlier codes. -
This Field Change Authorization is being written to documant the increase in
allcwable HPI systenm actuation cycles and therefore no hardware changes

are recquired.
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FIELD CHANGE AUTHORIZATION - AFFECTED COCUMENTATION

CUSTOMER: SATL/D

<
= S S
—
—

CONTRACT NO.GZL-00/ ) FCA N0,/ &=ZT77/7 REV.NO. 7 |
—_——

DOCUMENT TITLE *DOCUMENT NUMBER DOCUMENT TITLE “DOCUMENT NUMBER
R

SAEC IF 1cATIow FOL C(F) 227 /nL-n/or72
ZeacoR looccanT i Z

SysTena Prou 27D, 3-22-72
ZEGT I ICA TN A .’_‘:_(5)-3.’2’/‘/_‘-(—///932
Rencrer Cooconi o, 32272

| S TE

SE3S ZereRr MR
PRIERY PiP il (62000 +53)

"REVISION LEVEL SAME AS DOCUMENT DELIVEREC TO CUSTOMER
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FIELD CHANGE AUTHORIZATION-CONTINUATION i;;:glre

G

REFERENCE DOCJUMENT TITLE

Specification for Reactor Coolant System Piping

|
|
|
A

DESCRIPTION OF CHANGE:

1. Revise paragrapi 1.1 of Appendix 1 cf the reference document t0 read as

follows:
1.1 General Functioral Specification for Reactor Coolant
Sys+em Components, Specification Nc. CS(F)=3-82/NSS-
1170672 as modified by Field Change Authorization

04-3370-00.

T

2. Add par._.caph 2.2 in Appendix 1 of the reference document to read as foliows:

2.2 ASME EBoiler and Pressure Vessel Code

a. Section XI, Inservice Inspection 1974 Edition
. with Summer

e rzanalysis of the HPI nozz 7
The r:zanalysis of the H c : € 1975 Acdenda

is to be in accordance with the
requirements of the coge 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 Coce, Secticn XI.
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/29/156 ‘L
s DAL
REVISED REQUIREMENTS SUPPLIER REVISIONS TASK| TASK TiTLE
(CONTINUATION SHEET) #0. | R.C. Pipe -
PREPARED B8Y " DATE PH REYIEWED BY DATE l sop | System Designer
FCA NO.
REVIEWED BY DATE
" /
— .W /O//J/é: °“‘3370'OO
| APPROVED BY " ‘paTE || il




REVISED REQUIREMENTS SUPPLIER REVISIONS ﬂ TASK| TASK TiITLE
(CONTINUATION SHEET)" No. |
| e &7
PREPARED B8) DATE REVIEWCD B8Y DATE o9 ;F WER Srs7en
. & aa~/é: F/lS/Eo
FCA wO.
REVIEWED, BY DATE
- T g WA ov- 2370 -0
{ APPROVED BY " DATE
A Wy 9T R

( ‘ / POS-21088A<L(12-76)
FIELD CHANGE AUTHCRIZATION-CONTINUATION ' % 5;::2[” 1_

—_ e

REFERENCE OOCUMENT TITLE
G ENERRL FINCST/ONARL SPECIFICAT /0N
FOR REARCTCR COOLANT SYSTEM

A

-

. DESCRIPTIONY OF CHANGE:
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Figure No.

8-9
8-10

C ‘ . 0%-3370-00

.2/4

Title
Surge Line Tezperature and Flow,

Maxeup and Sprsy Flow Rate and Tezperature.

Reactor Trip, Cocldown and Normel Powver Recovery - Prizary Syste=.

8-11 Reactor Trip, Cocldown azd Normal Recovery - Secondary Sys:iexm.
8-12 Reactor Trip frem Full Power for Trans. 8ALS - Steam Gen. Conditions.
2' 8-1 Feedwater Conditions Following Reactor Trip (8A&3).
LCsSs of Feec.iter Zessior Trin-Stee=m Feedvetsr Svstem Dewemasvers,
/9 MAKEUP FLOW AND TEMPLRATUVRE - MANCAEL RCTUAT 704
00 OF MIEHN PRESSURZE INTECT/ION SYSTEM
/ +TARSIENT S, M e =20 Em scraTSecora oy
S=1 Reactor Coclant Cenditions.
=2 Surge Flow and Tezperature.
9-3 Makeup and Spray Flow end Temperature.
SR Feedvater and Reactor Coolant Flow Range.
_ 9=5 Stean Texperature and Test.
9-6 Stea= Generator Pressure.
S-7 Feedwveter Tezperature Range.
Transient No. 10 - Chenze of Flow
10-1 Reactor Coclant Tezperature,
10=-2 Surge Line Jater Tezperature and Flov § .
10-3 Makeup and Spray Line Flov and Water Texzperature,
10-4 FW-Steam Systexz Farametews for Stee= Generstor with Two Reaczor
Coolant Pu=xps.
~— 4 -
10-5 FW-Steaz Systez Parameters for Steex Generatcr with Oze Puzs.
Trensient No. 11 - Rod Withdrawsl Accident
1l-1 Reactor Coolant Tezperature and Pressurizer Lig quid Level ard
Pressure. '
S
ll-2 Spray and Makeup Temperature and Flov Rate.

e
SSUE DATE: ¢-30-

PAGE vii
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in Transient I (Plant
Pc 7er events are incl
Transient 3.

56 Reactor
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loading 52 to 100%2). These return to
uded in thelS000 cycles specifieé for

trip events, folloved by cooldown as described in
Transient 13 (Cooldown), folleowved Dy heatup as descrited in
Transiest 1A (heatup) and Transient 3 (Plant Loaiing). These
56 hestup and cooldown cycles follewing reacteor trip sre in-
-\“$> cluded in the 2%C cycles specilied for Transient ..
Transient Data
6.9.3.1 Reasztcr Coolant Sveta=m
Reactor Coclant System conditicons for the rescter trip
transients are presented in the following figures:
Tvve A Resctor Tris - Figures 8-1, 814, 8.2,8.3
Jype B Reacter Trit - Figures S-4, f-LA, 5-5, 8-£, £-10
‘---~._,537=e C_Resctor T5is - Figures 8.7, S-7A, 8-8, 8-5
£.5.3.2 3team Generators
Steax Generator conditicons for the reactcr trip transiens::
are presented in Figures &-11, 8-1Z, 8-12A and 8-13.
Transient @ - RBapid Demressurizesic= (Upset Condition)
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Reactor Ccolant System Dy the steanm ze

duce the reactor coclant
the design d
15 minutes. The cbjecsi
isclate a tube leak.

to be hot stand
dumping steaz ¢
sure is 4
coolant

ocC

’
1B is initiated.

Mar

Cvcles

The number of rapid depr
0. A cemplete cycle oo
power 2g¢ descrived in Tr

pressure (1063

- -

r e
oS4

coclant

es)

P

m O 1~

i
w
ot

4
0

-

1T 0
s |

'

el

L

ot
oo

1

o O en
m

PTes8su
~Af e
- - .

o
[ el ¢

9o

systen
S psia)
ve of the rarpid

O
w
b, |
‘Troe
[0}
o
L U |

0O v n
.
'

[
13

o 4

T+~ 0

"mw.n
0w o
e

,.
t
w
o
]
0

3
.
1

.....

lant temperazure Ras U
sressure is equal or le:s
i

nor=al cocliowvn 2s described

- -
-

B events for design chall! he
pavar preducting
(Filant Yalzading);

-~ .
el sy ‘s

T\AnE

- -
- w3

.. war
v\ 2

ragia de-

BATE: - -3n-77

PAGE

[
™

SPECIFICATICN MO,

CS(F)=3-32,%43s- 11



o¥-3370-c0

i ’//6
b
23
7
8¢
ﬂsl!-{l
T,
Wonsd BZoiZin f T Fouetins : e
%faz‘?} g 7L 7 ?
&ﬁ?‘frt*éw; Sy vl
M;”.Az’,w‘?“ Mﬁ? P R PR |
z:a...é;,-.a..?»‘:..;iw,/%a /
T, o o llrrcn 7414,//74
cals = - .4-...4-
o q3-‘_
Q_/ 8115}80
/

- o [ ———y
% Lt /&74_4‘/;". - ,.__ﬁ_

AN o 4 mﬁ‘“

WW—ZM«-//"«J/ X S “‘T

SPECIF/CAT/ICN we,

cs(F)3-92/nss -llog P




CRERES Y LW TeE - e T NN Wi T . e - —— —— - —

( . . ( 0¥-33720-0c0

: €74‘
able 2
Operatinz Transient Cvcles
Transient Qctign. Figure
Number Transieat Descristion (ASME Categoery) Cycles lios.
1A Beatup fres TO°F to 8% Mll Pover (Normal) B0 el o lis]
2; 13 Cooldewn from 55 Pull Power (Normal) 2bo 13-l - 15+
2 Pover change 0 to 155 and 15 %o 0%  (Nermald) 1ks0 R
—=l = e
. 3 Pover Lcadizg 8% to 100% powver ( Normal) 18,000 i<l - 3.5
2 ,
‘ - Fover Unlcading 10C% to 8% pover { Rormal) 18,000 bel = L5
5 10% Step Lcad Increase (Normal) 8,000 %<l - %
& 10% Step Load Decrease (Formal) 8,000 £al « feS
T Step Load Reduction (1002 to 8% Pover)Xypset)
Resultizg fro= surbine ’*ip 160 T=1l = 7-5"
Resulting from electirical load rejection 150
Total 310
8 Reactor Trip (Upset) -
Type A Lo 8-1 - 8-13
Type B 160
Type C 88
*rips included in transient ausbers 11, 1
ﬁiﬁ 1,\ - ‘1 112
rl‘ owca.* “".’C
: VAL ReTUATY L HIeH
y 5// Md”c*’ww “v "e‘ﬂo” 2en’ ‘A;?’f:{'fi'%f (=) 8'/@
1. 9 Nibpow ot pe Sodus anvawis \\.POC:, v -, ® w7
10 Change of Flow (Upset) QU 10«1 «10-%
81 Rod Withdrawal Accident (Upset) L0 llel «llk
z’ 12 Hydrctests (Test) 25
i .
13 Steady=Stete Pover Varistioms (Nermal)) - 13-1
14 Control Rod Drop (Upset) | ) 1hel o1kl
15 Loss of Staticz Pover (Upset) ' , O 15-1 -15.7
16 Stean Line Failure  (Faulted) 1 16=1 -1£-3
1TA Loss of Feedwater to One Steaz GCenerator (Upse:) 20 1TA=]l « 1TA=
178 Stuck Open Turbine Eypass Valve (Energency) 9 1Thel = 172
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FIELD CHANGE AUTHORIZATION-CONTINUATION a ErEoiTe
W
REFEAENCE SJCCUMENT 1. TLE |l’§0r"£OCUM’n7 8G o ;

STRESS REPORT FOR PRIMARY PIPING (620-0011-50) sweer 1 of )

T'DESCR: TION OF CHANGE:

The following cdocuments are added as addenda tc the original stress

reporst:
32-1119809-01 HPI Nozzle Usage Factor
32-1121811-00 HPI Nozzle Usage Factor

I certify that the two (2) abeve mentioned analysis when taken as a whole
justify the modifications tu be mace under the authority of FCA No. 04-3370-C0
and that these two (2) analysis when considered as a whole meet the reguire-
ments impcsed by the applicadble Eguipment Srecificaticn, as modivied Dy

FCA No. 04-3370-00. Attestad to this date: October 10, 1980
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Nuclear Power Generation Division of Professional
Lynchburg, Virginia Engineers
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& /e

CALC. 32 =~ 1121811 -_00__
LICUMENT IDENTIFIER S
TM-\'SC 86 - - ,

TYPE: RESTANTH & DIVELOTMENT  ___SAFITY ANALYSIS RZPORT ____ WUC, SERV, IWR/T _  LESICW WY, _:_.m.ﬂﬂ yenir, é"’

ey ; ‘ OTHER

| riTLe  HP! Nozz2le Usage Factor 1
[ ’ N
! PREPARED BY é g S; s Ejéz REVIEWED BY ZZ,,_ & M,/L
t _TITLE Senior Enqineer DATE 10/°/80 TITLE Supervisory Enafneer DATE 10/9/80 i
| PURPOSE: *\{
| 4
| To determine {f the w°1 nozzle can withstand 70 P! actuations following ‘
| a reactor trip condition. These will be in addition to the 40 rapid ol
Cepressurization and 40 test transient cycles specified in €he contract 1

| functional specification CS(F)3-32/NSS-11/0372.
9
= — e 7
| . ) t
SUMMARY OF RESULTS (INCLUDE DOC. ID'S OF PREVIOUS TRANSMITTALS & SOURCE CALCULATIONAL G
‘ PACKAGES FOR TVIS TRANSMITTAL) | .
| .
' The HP1 Nozzle can withstand 40 test transient cycles, 40 rapid depressurization 5
i transients and 70 reactor trip transients as described in FCA 04-3370-00. "
& ‘
|
| "
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GENCRAL CALCULATIONS ‘ -

PLRPOSE
The purpose of this calculation 1s to amend CDS 32-1119809-00, Ref (1).
Ref (1) justified an additicnal 70 cycles of rapid depressurization
transient, This calculation will justify 70 cycles of HPI actuation

following a reaster trip instead of 70 additional ra~id depressurization
transient cycles was done in Ref (1),

1

C
.-

SCUSSION

€05 32-1110800-00, Ref. (1), determined the maximum allowable number of
rapid depressurization transient cycles. This calculation was based
upon the assumption that FCA 04-3370-00 would characterize the 70
additional PPl transients as required by SPR #13-11-261-00, Ref, (5)

as rapid depressurization transients,

When FCA 04-3370-00 was issued the additional 70 HPI transients were
assumed to follow a reactor trip transient, Thus, this calculation
will show that the HP! can withstand 70 cycles of HP1 Actuation
fo1lowing a reactor trip transient instead of 70 additional rapid
depressurization cycles as shown in Ref, (1).
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NUCLEAR REGULATORY COMMISSION

g

2 WASHINGTON, D. C. 20555
% &

kX «

Seaat February 3, 1982

°

Y

wwod *

Docket No. 50-312

Mr. J. J. Mattimoe

Assistant General Manager and
Chief Engineer

Sacramento Municipal Utility
District

6201 S Street

P. 0. Box 15830

Sacramento, California 95813

Dear Mr. Mattimoe:

SUBJECT: HPI NOZZLE ANALYSIS - REQUEST FOR INFORMATION,

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

Your analysis of HPI nozzle thermal 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 reactor coolant system
(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 effeét 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 requested 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.
Utilizing 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. _ r

In order for us to verify that no additional cyeling is occuring on the \ Ll
normal make-up nozzle, please submit tc us your analysis in support of
this conclusion. Also, please give us a copy of your procedures for
keeping 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,




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

Sincerely,

¥4

- F. Stolz, Chief
Qperating Reactors Branch #4
Division of Licensing ’

Enclosure:
Rrequest for Additional
Information

cc w/enclosure:
See next page
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2.0 PROCEDURE {(continued)

- - Definition and description of each tramsient cycle.

Folilowing are the Transients, by number, and a description of
each cycle:

1A Heat-up from ambient temperature to 8% Full Power. (Normal
Condition)

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

.18 Cooldown from 8% Full Power to 140 degrees F. (Normal
Condition)

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

. Power change, 0 to 15% or 15 to 0%. (Normal Conditiom)
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.
o3 Power Loading, 8% to 1002 Power. (Normal Conditiom).

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

LA Power Unloading, 100% to 8% Power. (Normal Conditiom)

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

3 10% St;p Load Increase. (Normal Coendizion)

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

o

102 Step Load Decrease. (Normal Condition)

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

o7 Step Load Reduction, 100% to 8% Power. (Upset Conditionm)

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
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LOGGING OF OPERATIONAL TRANSIENTS

PURPOSE

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

REFERENCES

1
.-

2
.-

-3

B & W Specifications CS(F)=3-92/NSS-11 "Reactor Coolant System
Components’'.

Rancho Seco Unit 1 Technical Specifications.

Rancho Seco Unit 1 FSAR.

PROCEDURE

|

In the design of Rancho Seco Unit 1 twenty-four types of NSSS
transients have been considered. To insure that design margins

. and parameters are observed in operation, each and every tran-

sient cycle is to be logged. This log will be compiled from,
the Control Room Log, Computer Logs, Recorder Traces, and other
pertinent records of plant operation.

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. .

Descriptions of transients for equipment design purposes are I 1
given in Reference 2.1l.

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

addition to recording that a particular transient did occur,

data will be recorded for upset and faulted condition tran-

sients that will assist in an analysis of the severity of the 1
transient.

At least semi-annually, the Assistant Superintendent for Technical
Support will review the logs to insure that the number of design
cycles is not being approached or exceeded, and to determine what,
if any, corrective action is required.'

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

.6
.8 Reactor Trip (Upset Condition)

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

\
|
1 Reactor trip from Power, hold at hot shutdown with
return to power. |
Design Cycles = 30 cycles of -trans’ent 8A, 130 cycles
of transient 8B, and 72 cycles of transient 8C.
|
|
|
|
\

o 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-
formation purposes to assist i
in future evaluations if
Tequired.
|
|
|
|

The trips are listed by their separate causes as:

Transient 8A: Reactor Trip Due to Loss of RCS
Flow.

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, | .
Manual or other undesignated |
causes.

ey Rapid RCS Depressurization (Upset Condition)
A complete cycle consists of power reduction, rapid de-

pressurization from 2155 PSIG to 1050 PSIG in S 15 minutes,
followed by normal cooldown. Design Cycles = 40.

AP-17/3 Rev. 1
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3.0 PROCEDURE (Continued)
06
Condition)

The cycle involves a change of flow, due to RCP trip,
power reduction to 15%, pump restart and return to full

-

power. Design Cycles = 20.

.10 Change of Reactor Coolant Flow without Reactor Trip (Upset )
b Rod Withdrawal Accident (Upset Condition)

A cycle is defined as the withdrawal of a CRA Group at
maximum speed at a power level = 15%.

There are two types of cycles to be considered:

a. Rod withdrawal, reactor trip, and return to 157
power.
Design Cycles = 30.

b. Rod withdrawal, reactor trip, and cooldown.
Design Cycles = 10.

.12 Hydrotests (Test)

a. A full hydrotest cycle is used when the pressure
B exceeds 2750 PSIG (110X of design) in the RCS, or
when the Secondary Systez pressure exceeds 1312.5
PSIC (125% of design). Pressures exceeding the
design of 2500 PSIG for the RCS or 1050 PSIG for
the Secondary System shall be logged; however,
pressures less than the hydro pressures defined
’ above do not conmstitute a full hydro design cycle.

b. ASME Section XI "hydros" do not require exceeding
2500 PSIC or 1050 PSIG. These' hydros shall be
logged, but are not limited.

Transient 12A: Prizary Hydrotests - RCS.
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 1°




3.0 PROCEDURE (Continued)

.6
.14 Reactor Power Runback (Upset Condition)

a. Control Rod Drop with rumback.
One cycle involves a CRA drop, runback to 60% power,
and return to full power.
Design Cycles - 40.
b. Feedwater Pump trip with runback.
One cycle involves a single feed pump tripping,
Reactor runback toc 60% power, and return to full
power.
Design Cycles - None listed; logged for information
only.
s £ ¢ Loss of Station Power (Upset Condition)
Cycle Involves loss of station power, restoration of power,
and return to power.
Design Cycles = 40.
.16 Main Steam Line Failure (Faulted Conditiom)

> This is an emergency condition and after OTSG isolation
involves a cooldown.

Design Cycles = 1.
- «17A Loss of Feedwater to One OTSG (Upset Condition)

Dry OTSG because of loss of Feedwater. ’
Design Cycles = 20.

.17B  Stuck Open Turbine Bypass Valve (Upset Condition)
Dry OTSG because of stuck apen turbine bypass or atmos-

pheric dump valve.
Design Cycles = 10.

AP-17/5 Rev, 1
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3.0 PROCEDURE (Continued)

.6
+18 Sudden Loss of Feedwater Heater at 100% Power (Upset
Condition)

A cycle involves a sudden (< 30 Seconds) decrease in
feedwater temperature of at least S50°F.
‘Design Cycles = 40.

Feed and Bleed Operations (Normal Condition)

No logging required since no equipment cycle limits are
involved.

.20 Pressurizer Spray Flow (Normal Condition)

A cycle consists of opening and closing of the main spray
valve during normal plant operation.
Design Cycles = 20,000.

+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 &tart of
the H.P Injection.
Design Cycles = 110cycles per nozzle. 2

.22B Core 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.

.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 Primary Side Filling. (Normal Condition)

No logging necessary as this transient is assumed to o~cur
concurrent with ttans;cnt 1A,

«23C OTSC Chemical Cleaning. (Normal Condi:ion)\\
One cycle involves repeated fill, soak, and drain operations
"with chemicals added to the water. -
Design Cyclas = 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

least semi-annually to ensure the number of design cycles for each
transient are not exceeded. '

5.0  ENCLOSURES
o3 Transients log Sheets

o2 Data Sources for Transient Logging

AP-17/7 Rev. 1
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C

Heatup From Ambient Temperature to 8% Full Power

DESICN CYCLES _240

(Normal Condition)

Cycle Date Heatup| Date 8% Recorded By/ Remarks
Number Started Power Date y
Reached )

AP-17/8 Rev. 1
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AT L T T T T T sheet 2 of 32
( TRANSIENT 1B (o

DESICN CYCLES 240

Cooldown From 8% Full Power to 140°F

(Normal Condition)

Cycle Date Cool~- Date RCS |[Recorded By/ Remarks
Kumber down Started| @.140°F: | Date
e or Less




/ (~ TRANSIENT 2 .\‘
S

C.

DESIGN CYCLES _1440

Power Change, 0 to 15% or 15% to 02

(Normal Condition)

Cycle
Number

Date Power Change | Recorded By/ Remarks
Traosient ) Increase or Date
Complete Decrease

AP-17/10 Rev. 1







DESIEN CYCLES 18,000 | -

Powver Unloading, 100Z to 8% Full Power

(Normal Condition)

Cycle Date of Power Unloading Change | Recorded By/ Remarks
Number | Transient Initial Final Date 3
Z FP X FP

AP-17/ 12 Rev. 1



s " , - ( e dleou i dedi sommiaty 2 : ( Sheet 6 of 32
( TRANSIENT S (;,

DESIGN CYCLES _8,000
10%Z Step Load Increase

(Normal Condition)

T
3 Cycle | Date of Power Level | Maximum | Recorded By/ Remarks
Numbér | Transient | Init.| Final | Loading Date .
Ratre .

XFP|%2 FP | 2 FP/min




1337 Pk l.v-"l'RANSIENT 6

DESIGN CYCLES _8,000

10X Step Load Decrease

(Nonni Condition)

Cycle |[Date of Power Level| Maxioum |Recorded By/ Remarks
Number |Transient | Init.| Final| Unloading Date
L_Rate __|

X FP |2 FP | % FP/min
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?RANSIENT ap
DESIGN CYCLES
A. Trip & llold at lst Shutdown _130

B. Trip & Cooldown 30 _
Reactor Trip Duce to Nigh Temperature, Pressure or Power -
Caused by turbine trip
(Upset Condition)
-

Cycle | Date of Reactor | Maximum | Reactor Trip Stable RCS | Type of Cycle Recorded By/ Remarks
Number| Transient| Power Cooldown | Cause, Temp., | Temp. After|Trip & A]Erip 3 Date

at Trip, Rate, | Pressure or Trip, llold at ooldown

%z FP °F/hr. | Power OF Hot Shutdwn.
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DESICN CYCLES _40

- sitaria B

TRANSIENT 9

Rapid RCS Depressurization~-

2155 to 1050psig in £15 minutes

(Upset Condition)

QuteEL Lo 0L 04

Cycle
humber

Date of
Transient

Reactor
Power

Prior to
Shutdown
% FP

Maximum

Cooldown
Rate,

°F/hr.

Time to
RCS 1050

psig,
minutes

Recorded By/
Date

AP-17/20 Rev. 1
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DESIGN CYCLES _35

Cc

TRANSTENT 12A

Primary Hydrotests - RCS
(Pressure 22500psig)

Sheet 16 of 32

Cycle | Date of Peak Minimum | Test per | Reason |[Recorded By/ Remarks
Nuober| Hydrotest | Test Metal Which For Date

Pressure, Texp., Code Test N

psig °F

AP-17/23 Rev. 1
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( C

TRANSIENT 13
( DESIGN CYCLES INFINITE
Steady-state Power Variations

’ (Normal Conditions)

-

AN INFINITE NUMBER OF THESE CYCLES ARE ALLOWED,

AS SUCH THEY NEED NOT BE RECORDED.

AP-17/ 25 Rev. 1
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TRANSIENT 14B

INFORMATION Feedwater Puzp Trip With Runback
ONLY
. (Upset Condition)
Cycle | Date of Reactor Pover Recorded By/ Remarks
Runber | Transient | Prior to | After Date
Runback Punback
% ¥? x FP

AP-17/ 27 DRev. 1
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TRANSIENT 16

DESIGN CYCLES 1
Main Steam Line Failure

(Faulted Condition)

~

" IF THIS TRANSIENT OCCURS A DETAILED ANALYSIS ;
WILL BE REQUIRED PRIOR TO RECOVERY.

ATTACH THAT ANALYSIS FOR LOCGING PURPOSES.

AP-17/29 Rev. 1
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( I ' T Sheet 24 of 32
il ' ( TRANSIENT 17B C

DESICGN CYCLES _10 per 0OTSGC

y Dry OTSG Because of Stuck Open Turbine Bypass or
Atmospheric Dump V-ive

(Upset Condition)

Cycle Date of 0TSG Which Recorded By/ Remarks

23““: Transient.| Wen:t Drv Date
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O L ( | RN * ¢ ‘ Sheet 26 of 32

TRANSIENT 19

Feed & Bleed Operations

(Normal Conditions)

f

THIS CYCLE IS NOT LOGGED SINCE
NO EQUIPMENT CYCLE LIMITS ARE INVOLVED.

AP-17/33 Rev. 1






(. _ : : (\ sisanaliliy St et av Wa
( TRANSIENT 21 | i\ |
DESIGN CYCLES _1
RCS Loss of Coolant

(Faulted Condition)

¥

IF THIS TRANSIENT OCCURS A DETAILED ANALYSIS """~ o
WILL BE REQUIRED PRIOR TO RECOVERY.

ATTACH THAT ANALYSIS FOR LOGGING PURPOSES.

AP-17/35 Rev. 1
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DESIGN CYCLES 240

( TRANSIENT 22B

Core Flooding Check Valve Tests

(Test Condition)

" Sheet 30 of 32

Cycle
Number

Date of
Test

RCS

ave.,
oF

CFT-A
vol.,

gallons

(if available)

CFI-B
vol.,

gallons

(if available)

Recorded By/
Date

Remarks

AP-17/ 37

Rev. 1
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ENCLOSURE 2

DATA SOURCES FOR TRANSIENT LOGGING

Control Room Log
Shift Supervisors' Log

Trip Reports

Recorder Charts:

TR 21025, Unit T
av

XR 00403, Reactor Auctioneered Power
PR 21037, RCS Narrow Range Pressure
PR 21038, RCS Narrow Range Pressure
PR 21092, RCS Wide Range Pressure

FR 21027, RC Flow

LR 21503, Pressurizer Level

TK 21031, Unit T

hot

LR 20503, A OTSC Operate Level
LR 20504, B OTSG Operate Level
PR 20543, Steanm Pressure
PR 30119, Steanm Pressure
FR 20535, A OTSG FW Flow
FR 20536, B OTSG FW Flow

LR 23502, Makeup Tank Level

Cormputer Foints:

Go09,
G139,

TO10,
T012,

PO14,
FO16,
L0083,
1018,
T009,
L035,
1037,
L039,
T800,
P800,
1067,
FO13,
FO13,
T217,

Reactor Auctioneesred Yowar
140, Unit 7T
ave

011, 10&, 109, Unit Thot
013, 014, 015, 016, 017, Unit T
cold

015, 016, 017, 034, 035, 036, RCS Pressure
017, o018, 019, 020, 021, 022, 023, RCS Flow
009, Pressurizer Level

Pressurizer Surge Line Temperature
Pressurizer Temperature

036, OTSG A, B Full Range Level £
038, OTSG A, B Operate Range Level

040, OTSG A, B Startup Range Level

801, 802, Mainste2m Taxzperature

801, OTSC A, B Mainsteam Pressure

208, Feedwater Temperature

0l4, 801, 802, 807, 808, Feedwater Flow
Letdown Flow .

Makeup Temperature

AP-17/40 Rev. -1




