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GE Nuclear Energy

February 5, 1992 cc: J. P. Aboltin

ELH:92-023 P. T. Antonopoulos
P. J. Bukunt
J. W. Gosnell
A. D. Himle
G. G. Jones
J. D. Kerr
S. J. Peters
D. C. Serell
E. G. Thacker
G. A. Watford
File: 1.3

Mr. J. H. Piascik, Manager

Nuclear Fuel Procurement Administration
Boston Edison Company

25 Braintree Hill Park

Braintree, Massachusetts 02184

SUBJECT: Technical Specification Bcram Time Regquirements

REFERENCE: Memo, G. A. Watford to E. L. Heinlein, "PNPS Technical
Specification Scram Time Requirements," dated 2/3/92

Dear John,

Attached for your information and use is the referenced memo
regarding tech spec scram time requirements.

Please do not hesitate to contact our San Jose offices if
there are any guestions regarding the attached memo.

Sincerely,

» S :
&#‘("4—&._,~
E. L. Heinlein
Fuel Project Manager
Pilgrim
M/C 174, (408) 925-6158
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PREPARED s&&£ e £,/2.9 4 1§
] PRELIMINARY
REV___ DATE. onicenen vl C JA!M\S" b

e o n NSH : '
ﬂf;um SA L4 :VC By AR .
REVED DAY s

oveer T e (&




February 3, 1992 cc: J.S. Charnley
E.G. Thacker
D.C. Serell

To: E.L. Heinlein ' DRF A12-00038-2
From: G.A. Watford _

Subject: PNPS Technical Specification Scram Time Requirements

Reference: 1. Letter, R.V. Fairbank (BECo) to E.L. Heinlein (GE), same
subject, 11/21/91.
2. letter, R.V. Fairbank (BECo) to E.L. Heinlein (GE), same
subject, 12/18/91.
3. Letter, G.A. Watford to E.L. Heinlein, same subject,
1/22/92.

This Jletter summarizes the information provided in Reference 3 and also
provides additional information concerning the GEMINI scram times. The
responses are also provided in the same format as the questions of References
] and 2.

) Average scram insertion time requirements for al) operable control rods
(TS 3.3.b.1) from deenergization of the scram pilot valve solenoids to
dropout (DO) (reed switch opening) of Notches 04, 24, 34, an .

Average
Notch Scram Time
Position (seconds) J
44 DO 0.504 ¥ ¥
34 DO 1.249 s 3 & ‘
24 00 2.013 & | Y
04 DO 3.57% § ; zl
2) Average scram insertion time requirements fur the thre&€ fastest gontrol
rods in each group of four control rods in all tvo}%—t_io arrays™ TS
3.3.c.2) from deenergization of the scram pilot vakve -sofen to
dropout of Notches 04, 24, 34, and 44, R ¥ '
3 out of ¢ = 0
Notch Scram Time & J <«
Position (seconds) = g =Yz
< b 3
44 00 0.534 = 1.)%d
34 DO 1.32¢4 - fE ¥
24 DO 2.134 S o K
04 DO 3.790

3)  The 4 and o values based on scram insertion times from deenergization of
scram pilot valve solenoids to dropout of Notch 34 which are used to
calculate T8 (TS 4.11.C) consistent with GEMIN! advanced physics metheds.

4 = 0.937 seconds
o = 0.02]1 seconds



Page 2
E.L. Heinlein
February 3, 1992

4)

' 44 / ;
/// /
-
A. Matford
Systems Integration Engineering
M/C 740, Tel. 5-6136

Correction factors required to account for measurement biases and
uncertainties when demonstrating compliance with the scram insertion

times requested in Items 1 and 2 above.
The limits specified in the responses to Items 1, 2, and 3, explicitly
account for the uncertainties in the location of the position indication
probes and for the uncertainty in the contro) rod position when pickup or
dropout of the reed switch occurs. Any other measurement uncertainties
and biases 'introduced by the BECo surveillance procedures and hardware
pecific to Pilgrim and are

measurements are s

configuration used in the
g., determination of time zero,

not included in the specified limits (e.
accuracy of measurement devices, etc.).

~

verified by:
E.Y bo, LSE

Conirol Rod Drive System
Reactor Design Engineering
M/C 771, Tel. 5-6783
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The values reported here differ from the values r

because, here, GE has removed the conservative assum

ATTACHMENT TO SUDDS 93-170

is at the minimum tolerance.

the core-average scram times,

values for the core-average scram times.

Notch Position

Dropout 44
Dropout 34
Dropout 24
Drepout 04

eported in SUDDS 92-5]
ption that the reed switch

Since this assumption is still more valid for
the difference between the scram times reported

cification scram times may be applied to the
mes to yield the appropriate
These values are:

Qgrg-Avgrggg Timg(ﬁg;gnggi
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GE Nuciear Energy

Ermn [ Hewiem P Sy g
September 20, 1993 cc: J. P. Aboltin
ELH:93-138 P. T. Antonopoulos
P. J. Bukunt
J. W. Gosnell
A. D. Himle
J. D. Kerr
S. J. Peters
E. G. Thacker
File: 1.3

Mr. J. H. Piascik, Manager

Nuclear Fuel Procurement Administration

Boston Edison Company

25 Braintree Hill Park

Braintree, Massachusetts 02184

SUBJECT: Tech Spec Scram Times at PNPS

REFERENCE: 1) Letter, E. L. Heinlein to J. H. Piascik,

"Technical Specification Scram Time
Requirements", February 5, 1993

2) Letter, E. L. Heinlein to J. H. Piascik,
"Time to Notch 44 Dropout Pilgrim",
August 29, 1993

RV paTE

Dear John,
Attached for your information and use is additional n
regarding time to notch 34, 24 and 04 dropout for Pi
requested by Dr. Gosnell of BECo. | 9
| 2 |
Sincerely, | 0
3 g s
¢
T | o
E. L. Heinlein ¥ § ¢ "
Senior Fuel Projoct;&indbef Lt
Pilgrim " T S X5
M/C 174, (408) 925-6158 i 1
ELH:mg E 4
z 557
Attachment -] | J)
< |
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Fuel Engineering General Electric Nuclear Energy
San Jose, California 175 Curtner, San Jose, CA 95812%

RNES3-260

September 3, 1993

TO: E.L. Heinlein

FROM: 5.J. Peters
SUBJECT: Time to NOTCH 34, 24, and 04 DROPOUT for Pilgrim

REFERENCE: Letter, E.L. Heinlein %o J.H. Paiscik, "Technical Specification
Scram Time REquirements", February 5, 1993,

The referenced letter contains scram times to assure technical specification
compliance for the fastest three rods in a clumped 2X2 control rod array at
Pilgrim. At BECc request, the purpose of this letter is to update the time
requirement for 10%, 308, 50% and 90% insertion if it 1is determined by
measuring from the NOTCH 44 DROPOUT, NOTCH 34 DROPOUT, NOTCH 24 DROPOUT and
NCTCH 04 DROPOUT, respectively. The values are shown in the table below and
they supersede the values reported in the referenced letter.

NOTCH 44 DROPOUT 0.538 seconds
NOTCH 34 DROPOUT 1.327 seconds
NOTCH 24 DROPOUT 2.137 seconds
NOTCH 04 DROPOUT 3.793 seconds

These values are based on removing the conservative assumption that the
control reed switch 18 at the minimum tolerance, reasconable foy- averaging
multiple control rod drives. All other effects discussed in the ced
letter remain conservatively included. \A &

If you have any questions please call.

5‘ LYAL 7>4 LA e Verified by:

.J./Peters” / 8
Reldad Nuclear Engineering 2 a i
M/C 156, Ext. 51124 M/C 171, EXE. 36930 ) ™
Z3 £ 2 ~
| s £ E Bl ¢
ce. P.J. Savoia 22 § 2 &
E.G. Thacker II “ :
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Calculation - Independent Verification Statement Record

Calculation déiﬂ&ﬁ!& C’E‘?/Revision B QO has been independentliy verified

hy the following method(s), as noted below:

Mark each item yes, no or not applicable (N/A) and initial each item checked by you.
Design Review tﬁ{l including verification that:

“" Design inputs were correctly selected and included in the calculation.
ALe Assumptions are adequately described and are reasonable.
Input or assumptions requiring confirmation are identified. and if any exist,
ﬂ‘t’ the calculation has been identified as "Preliminary” and a "Finalization Due
Date" has been specified.
'/ﬂko Design requirements from applicable codes, standards and regulatory documents
are identified and reflected in the design.

Ao Applicable construction and operating experience was considered in the design.
- The calculation number has been properly obtained and entered.
. An appropriate design method or computer code was used.

A mathematical check has been performed.
ézgx(’ The output is reasonable compared to the input.

Alternate Calculation |__| including verification of asterisked items noted
above. The alternate calculation ( pages) is attached.
Qualification Testing ]::] for design feature including

verification of asterisked items noted above and the following:
The test was performed in accordance with written test procedures.
Most adverse design conditions were used in the test.

. Scaling laws were established and verified and error analyses were performed,
if applicable.

. Test acceptance criteria were clearly related to the design calculation.

. Test results (documented in ) were reviewed by the

calculation Preparer or other cognizant engineer.

e

Independent Reviewer Comments: /&’C A LAt carron 27 Tye At CORRECTIVA
=4 Tue"FPAST' Roos T THE “ACIKALE” RUPS /S coascueATIUC
AenALTY [

-2
C2eD, P CAT704. P
Zi%// % G /29/5°
Independent Revafyer / Date
Preparer concurrence with 15/ N G//S.IJ/éif

findings and comment resolution eR CognizaMt Engineer 7

Note: Exhibit 3.06-B (Sheet 3 of 3) may to used for additional comments by IR as a
part of the Independent Verification for calculations.

Exhibit 3.06-C Rev. 7



EXHIBIT 4
Sheet | of 2

RType AS.02

PRELIMINARY EVALUATION CHECKLIST

1. IDENTIFICATION: Document Number S<¢-S/4 O R& Revision (O

(] —p

s 3 . g [ , / lv
Description e T PO RV | & | @ ¢ X.

. a

o - iy 1 \) v
o s

S CLASSIFICATION:

B ves o a. Does the proposed change involve Q 1isted equipment?

D Yes @ No b. For a new procedure, Temporary Procedure, or major
revision; does the Procedure contain procedural steps or
requirements in the FSAR?

If yes, identify FSAR sections.

O ves 133 No c. Is this a new procedure or Temporary Procedure that is
Fire Protection Program related or a major revision that

makes an existing procedure Fire Protection Program
related?

3. PRELIMINARY EVALUATION:

Jves 3o a. Would this modify plant characteristics or procedural
steps described in the FSAR? If yes, identify section:

O ves 1 N b. Does this affect the design of systems, structures, or
components described in the FSAR?

O ves T3 N c. Does this affect the function of systems, structures, or
components described in FSAR?

Oves & wno d. Does this affect the method of performing the function of
systems, structures, or components described in FSAR?
Jyes TAwo €. Does this indirectly affect the capability of safety

related systems, structures, or components described in
the FSAR to perform their functions?

Q) ves B3 wo f. Does this create a new test not described in the FSAR
that could affect plant safety?

NOPB3ES Rev. 7
Page 29 of 36



EXHIBIT 4
Sheet 2 of 2

PRELIMINARY EVALUATION CHECKLIST (Continued)

Qves & wo g. Would this ("inge assumptions used in the accident
analyses described in FSAR Chapter 147 If yes, identify
sections:

Dves Bwo h. Does this change affect the ability of a system required
;o achieve and maintain safe shutdown in the event of a
ire?

J ves ]ES\NO 1. Does this change affect a requirement of, or major
commitment to, 10CFRSO Appendix R?

O ves £ No j. Does this change affect a requirement of IE Circular
80-18 (for Radioactive Waste Systems)?

Jves o k. Could this affect the function of systems or components
required for compliance with the Limiting Conditions for
Operation in the Technical Specifications?

O ves Bno 1. In the judgment of the evaluator, is a Safety Evaluation
' required?

If the answer to any question in Part 3 is "Yes", then a Safety Evaluation is
required prior to impiementation. Check the appropriate block and provide any
explanatory comments below:

4. SAFETY EVALUATION REQUIRED?  (Qves & o

i 74
5.  PREPARED BY: / o /S N Date £z /a5
APPROVED BY: __ 71/ Heore 14t BASH burts Dare 4/29/7
7 Tt

NOPB3ES Rev. 7
Page 30 of 36



Attachment 5
Memo to F. A. Mulcahy from J A Seery dated July 31, 1974;
Subject: Tech Spec Scram Times
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1;&..‘.,.“H.E.:...F.r..“é.-.q...tf.‘él.ﬁﬁ.h!..-.«-m..........Fnom L Mre Ja. A o Se.ry..

Boston EDISON ComPany T TR U RHE  veneeane

- J ad

.Date.July. 31. 1974

e AR T Ve L TR SN RRRE W - Y N
MAIL.... PHoNE e

TECH, SPEC, SCRAM TIMES

References: - .= AR e e SN eSS
1, Memo to W. Je. Neal from Bob Lutman, dated Jaa, 25, 1972, Subject: Control
Rod Scram Times, with attachments,
2, Letter to Directorate of Licensing, USAEC signed by James Carroll, dated
October 16, 1973, Subject: Results of Transient Reanalyses for Pllgrim
with End-0f-Cycle Core Dynamics Characteristics
3. Tech. SPGC. 3.3 +C

In reference 1, Bob Lutman derived factors to apply to the Tech, Spec, scram
time limits to account for the difference between the percent rod insertion
(19, 50 and 90%) and the actual position (drop out 44, pick-up 24 and pick-up
of 04) we use to monitor scram times on the process computer,

As you know, change number 5 to the Tech. Specs, has revised the scram time
1imits and also added a requirement to check the 207 insertion time. The

revision is due to' the change in end of cycle reactivity insertion rate aad
the subsequent analysis presented to the ALC in reference 2. A consequence
of this analysis is that the Control Rod Scram Positicn vs, Time curve used

grn.dungng>1noaoo‘Ln:nan¢s-deriuacion,is no-.longer.valid.and. should. be replacsdqby.ligure —idi

2. Centrol Rod Soramt Times - Pilgrim, in Reference 2,
’

Based on Figura 2 I have recalculated the factors to anply to the Teche Spec,

scram times including the new 30% criterion, as follows: ’
Insertion % 1 30 39 pat]
Insertion (ia.) 144 x @ b 63,2 2,0 129,86
otch Observation DO 44 PU 34 PU 24 PU 04
Notch Location (inch) %4 x 3.0 x@ 12,0 42,0 72,0 132,0
L. 1. Switeh (inch) +,56 -.56 -.56 ~.56
— L Hystzreses (inch) L .25 o253 Py 2 #,25
Observation Location (in.) @+3+® 12,8 41,7 7.7 131,7
- L Observation L =2 ~1,6 =1.5 ~0,3 2ol
L/t (in/sec,) JErem Fig. 2 40.0 40,0 40,0 19,2
't Observation (sec,) \8)/9) -+040  =,037 -,0075 4,110

.'-Tech. S?QC. Cotrac:ion: -uo4 '.0‘5 '.01 +o1.1
The net effect is that for the 10% inserzion, the observation criterion should
be .04 sec, less than the specified criterion given in Tech, Specs 3.,3.C;

likewise 30% should be ,04 s2c, less, 50% should be .0l sec, lass and 90%
should be .11 sec, greater,

J;\S/am

ce: Gs Ds Daston
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Attachment 6
Figures 182, Comparison of Old and New Scram Times
for TS 3.3.C.1 and Comparison of Old and New Scram Times
for TS 3.3.C 2, respectively



FIGURE 1

TECH SPEC 33.C 1
ROD POSITION OLD TIMES (SEC)

NOTCH % TS TIMES DEL TIMES OLD TIMES NEW TIMES DEL TIME
DO 44 10 0.550 0.042 0.508 0.504 -0.004
DO 34 30 1.275 0.023 1.252 1.249 -0.003
DO 24 50 2.000 -0.017 2.017 2.013 -0.004
DO 04 90 3.500 -0.083 3.583 3.575 -0.008

COMPARSION OF OLD AND NEW SCRAM TIMES FOR
TS 3.3.C.1

F 4.000

|
|
3.500 +
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l
]i 3.000 -
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|
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0.500 - . . a
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l

————————e e

1 0 10 20 30 40 50 60 20 80 90
| PERCENTAGE INSERTION



TECH SPEC 3.3.C.2
ROD POSITION OLD TIMES (SEC)
NOTCH % TS TIMES DEL TIMES OLD TIMES NEW TIMES DEL TIME

DO 44 10 0.58 0.042 0.538 0.534 -0.004

DO 34 30 1.35 0.023 1.327 1.324 -0.003
DO 24 50 2.12 -0.017 2.137 2.134 -0.003
DO 04 90 INn -0.083 3.793 3.790 -0.003

COMPARSION OF OLD AND NEW SCRAM TIMES FOR

TS 3.3.C.2 i
|
4.000 - T | ! | , i
| | g ] SR e
| 3.500 . T— | | | |
' J i ‘ | | |
3.000 - | r - | |
| | ‘
N — B
| - 2.500 1 1 | | | |
) g ‘ | | |
' -; w | |
< | | | | " | |
= 2000 - ‘ : | | | |
E | | | | | |
1.500 - et | | 1 |
i | . ! ‘v
| | | | ® OLDTIMES
| 1.000 — | 1 L |
| | | | | | A NEW TIMES
PP YEOL RS SIEDN S S | S t
| | | | | |
| 0.000 - AR : |
| 0 0 20 30 0 50 60 70 80 90

i PERCENTAGE INSERTION




Attachment 7
Letter to J. S. Charnley from G. C. Lainas dated March 22, 1986,
Subject. Acceptance for Referencing of Licensing Topica! Report
NEDE-23011-P-A, “GE Generic Licensing Reload Report, *
Supplement to Amendment 11 - MFN - 029-086



