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Director of Nuclear Reactor Regulatisn &:: ka~,,' )5745 ~,

Attn: R. W. Reid, Chierf T My gSSio s/

Operating Reactors Branch No. & ¥ oy '\://

oo - - N

U.S. Nuclear Regulatory Commission O 7

Washington, D.C. 20555 \

Dear Sir:

Three Mile Island Nuclear Station, Unit 1 (TMI-1)
Docket Neo. 50-289
Operating License No. DPR-50
Decay Hez2t Pump Shafts

As a result of our reeting with you on September 7, 1677, Met-Ed agrees to

accomplish the following items which are related to the TiI-1 Decay Heat

Punps.

(5 Monthly inspections and tests will be performed on each Decay Heat Pump.
These will include both Ulcrasonic and Vibration testing. Liquid Penetrant
pump shaft inspections will be deferred, but may be conducted in the
event the specific acceptance criteria of the UT and/or Vibration tests
are not met.

A. Vibration Testing
Vibration testing shall be performed menthly at a flow rate of 600

Two sets of vibration data shall be taken for each monthly test.
The first set of data shall be taken prior to de-coupling the shaf+,
and the second set of data shall be taken after the shaft has been
re-coupled.

of data shall be the baseline data for the next
. Ly I the vibration level ai any of the normally measured
frequencies (200, 18C0, 3600, and 18,000 RPM) inoreases by more than
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R. W. Reid, Chief . -2- . September 8, 1977
. GQL 123k

50% above that month's baseline, or if any new frequency peaks are
detected, such changes shall be evaluated. This evaluation will be
based on the following criteria:

(1) If vibration peaks exceed Hydraulic Institute limits for 1800
RPM (3.5 mils peak to peak) or the corresponding IRD Chart
limits for other frequencies then pump coupling realignmen*,
adjustment of operating conditions, and any other possible
contributing factors will be investigated and evaluated with
appropriate corrective actions taken. If these corrective
actions do not reduce the vibrati below the specified limits
within 24 hours, then the pump will be disassembled and the
pump shaft shall be removed for liquid penetrant and radial
ultrasonic inspecticn.

~—~
no
~

If vibration levels increase by 50%, but are still less than

the specified Hydraulic Institute limits, then the vibration
levels will be analyzed to determine if they indicate an existing
problem. This analysis will consider amplitude changes at all
other frequencies, and whether re-ccupling of the shaft or
changes of system conditions caused the vibration changes. If
this analysis results in a determination that a problem exists,
then the pump will be disassembled and the pump shaft shall be
removed for liquid penetrant and radial ultrasonic inspection.

The analysis of the 50% increase data shall be provided to the
NRC together with the detailed test data.

(3) If one pump shaft is inspected as a result of vibration tests,
and it is confirmed to be defective, then the shaft shall be
replaced with a new shaft, and the seccnd pump shall be di=assembled
and inspected as soon as the first pump is returned to service.

~—~
&=
S

Technical Specification limits on pump operability shall be
cbserved.

The NRC shall immediately be notified if any vibration testing condition
requiring the above evaluations is observed. The results of these evaluations

and the detailed test data shall be forvarded to the NRC as part of a
complete report.

B. Ultrasonic Inspection

&S

of any new ultrasonic reflector is detected in one of the pump
shafts, the following actions shall be taken:

Ultrasonic Inspections shall be performed monthly. If the presence

(1) The pump shall be disassembled within 24 hours, and the pump
shaft removed for further inspecticns %o determine the cause of
the reflector. These inspections shall include liguid penetrant
aud radial ultrasonic inspecticns.
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R. W. Reid ‘ -3= ' September 8, 1977
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(2) If a defect condition is determined to be present, the shaft
shall be replaced with a new shaft, and the second pump will be
disassembled and inspected as socn as the first pump is returned
to service.

(3) Technical Specification limits on pump operability shall be
Observed.

The NRC shall immediately be notified if any ultrasonic inspection condition
rryuiring the above actions, is cbserved. The inspection data and test
-esults shall be forwarded to the NRC with a2 detailed report.

cl

A September 3 & L Test Results

Attached heretc are the results of the vibrational testing and UT
inspections performed on the shafts of decay heat pump 1A and 1B on
September 3 and U, respectively. The seccnd set of vibration data
establishes the baseline for the next monthly test, and the UT

inspection data establishes the baseline for all subsequent UT
inspections.

Menthly inspections shall follow the September 3 and 4 inspectiocn
dates ¢ 25% of the inspection interval per TMI-1 Technical Specification
Section 4,

A metallurgical and Fracture analysis of the Crystal River Unit #3 failed
shaft is being performed by Babcock and Wilcox. The preliminary report
shall be submitted to the NRC by September 14, and the final report by
September 28, 1977.

Met-Ed and B & W are investigating and reviewing the metallurgical the 1A
and 1B decay heat pump shafts based on the QC records and material certi-
fications. A preliminary repcrt shall be submitted to the NRC by September
21, and the final report by October 5, 1977.

A review of the decay heat pump design and its operation in the 30 GPM
recirculation mcde is being performed by Met-Ed and B & W. The result
of this review shall be submitted to the NRC by October 5, 1977.

[0}

The pump manufacturer has established that the decay heat pumps will
provide continuous operation in the 80 gpm recirculation mode for two (2)
hours while maintaining their capability to respond to full flow demand.
Our NSSS vendor has reviewed this capability and compared it to his
analysis of the capeability required to respond to the loss of cooclant
accidents as analyzed in the T™MI Un: I FSAR and has concluded that the
decay heat pumps are adequate for tr.s application. In addition, our
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R. W. Reid, Chief ‘ il .

t.J o

epte
C.LIZ

Met-Ed Generation Engineering Department has reviewed the results of both
of these foregoing reviews and has concluded that the decay heat pumps do
indeed provide assurance that TMI Unit 1 meets the requirements of the

, Final Safety Analysis Repcrt, thus assuring the health and safety of the

public.
Sincerely,
/ J. G. Herbein
Vice Prezident
JGH:WEP:iem -

Attachments 3
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CONAM INSPECTION, Cols,OH Div,

PERSONNEL CERTIFICATION

ALL HISTORICAL INFORMATION SUPPLIED BY ME TO COMPILE THIS CERTJFICATION IS TRUE

AND CORRECT TO THE BEST OF MY KNOWLEDCE. SIGNED( ey ‘,;»/,r;,..—_._,pusz-vv
[

NA¥E Clyde Wm, Thompson

tmued: S-3-76
Rovision: lstued:

100~d 1966

®

| 2 710 &
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1 I 111 Qe e? FnZr=d 177 2.5 1100 | 88 | B0 2-17 M
PT 1L 1-11 R &”” FEretrr 86,6172 95 86 | 80 2-17 K47
T 11 1-TN RO ler” Zre Trwell 0 1 7323 1100 Aa !l 120 2-77 %44,
|
EXPERIENCE . .
FROM TO (MO/YR) COMPANY NDT METHODS & HICHEST LEVZL ATTAINED
19617 10-171 USAF NDT - Inspector (Staff Sgt.)
1972 13 Conam Inspectiod Cols.OH RTMT:PT:UT - Level II
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14 15 Aernspace Mat._ ols OH - QC Mer, RT NPT UT -Level II1
. nreapent  ICanar InsnectionlCols. OH -RIC MT, PT UT -Level 11
EYE EXAMIMATIONS ' EDUCATION AND TRAININGC (HICHES’I‘ PUBLIC, ADVANCED AND NDT )
DATE FXAMINED BY SCHOOL, LOCATION DATE LENCTH SUBJECT
1-12-1 F. MarschdD see attached Worthinpton | Ohio 6-56 3 yrs General
Ly k, Hilliard, Ohto 6-60 4 yrs Industrial Arts
- Chanute AFH 11, 7-70 3 _mos, NDT
ny Air Univ, Extention Course 7-71 6_mos, NDT
N
Qo
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() NUCLEAR ENERG. SERVICES, INC.
CONAM INSPECTION DIVISICN

i | 1388 WITHERSPOON ST /BOX 128
A/Ad. { RAMWAY, NEW JERSEY 47065 USA.
. Lwdd  (201) 3810050

FREQUENCY SPECTRUM ANALYSIS

MANUFACTURER: Autoration Industries S/N 26496
MARKED FREQUENCY: 5.0 MHz S|12ZE: 25"
DATA SUPPLIED BY: Panametrics
' .“
$ S s BT o
‘4—‘ maatomes o —
:1 N | :1 I
E ! I 2 -';_‘—E_’_:‘: ' i i
| 4 b+t I 170
r, —-ﬁl_____; ‘: ‘:__ ]
) R O O
{ | N \ | bl
-‘—}*M i !’:} . 1 3
(HEne A S |
U Dafian mos ane- e evaen {\
PE]\\ “ : I
RESULTS b UL

Cenfra-l Scale Frequency 5.0 MHz (1.0 MHz/Division)

Transducer Central Frequency MH2z
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213) C234-%408
Veighers. & 'mplnrs and Assayers

578-. MARKET STREET
NIWARK, N il « 07108

PHONE (201) 585-4772-3-4
TELEX 135187

RECORT OF ASISAY

No. 416945
Qur assay of the sampla of Ultragel II Ultrasonic Couplant
Frem Echo Laboratories
Merked:  Basch #8276 :
Spec. AST"'-D-129 and D- 808
Purchase Order No. 1452 S - end
Halogens--==-cececcccccanax 7.5 ppm
Sulphur=s=mcecemmacccaaanaa 4.1 ppm

To Echo Laboratories
Titusville, Penna.
) lNTERNATlONA'
The Lsbility of the Taternasicnal Testing Labor-:ories, !n.. with respect to :he ,
services charged for heruin, shall ia no evence exceed the amount of the invoics.

Qur reporis pertain to the samgle tesced only. Inform:tion coatained herein

312y @27-7000 a

DATE  pygust 12, 1976

submitted to

TEST!NG LABORATCRIES, INC.

4’/gf¥

BRANCH OFFICE '
333 N. MICHIGAN AVE, .
CHICAGD, ILLINGIS BI721)

C

is not to be reproduced, except with our permission.

rd 'cn. 1128 REV. 20M £.7%

WU WlluLiNNG
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NUGLEAR E NERGY @Vcs |
CONAM INSPECTION INC..
U _REFLECTOSCOPE:  "*fiyisy New seese

- RKRAHWAY-N E.L\J._Tcgssr - .,
______S/N £9559-5

0 INSTRUMENT CALIBLATION DATE 2.0 APR 1977

@ _INSTRUMENT L IN EARITY _VERILFICATIN.
. DATE I RUGHST 1977 '

e DATE__NEXT QUE NOUEMALE R 1,1977

i 3/ RUGuST 1927

R | Con v TNSIECTION.
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( NUCLEAR EN. ! SERVICES, INC. .
.+ CONAM INSPECTION DIVISION

. 1385 WITHEASPOON ST./80X 188
L33 RAHWAY, NEW JEHSEY 47068 USA
& b (201) 301005

FREQUENCY SPECTRUM ANALYSIS

MANUFACTURER: Automation Industries S/N 461l
MARKED FREQUENCY: 2.25 . “MHz SI1ZE: 5" diameter
DATA SUPPLIED BY:- Automation Industries

-’ ad = '
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5
bl edis
™
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s ded st iadidd
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e

400

Pﬁ:\ /f-~\"'\‘4 n ‘NI ;‘ }
HI '

it {

l;‘.'\‘_,n'\.ls k/ Juu'\,uuu\d “_-:

RESULTS

Central Scale Frequency 2.5 MHz (g5 MHz/Division)

Transducer Central Frequency 2.25 MHz

[XXX Acceptable

[__J Unacceptable ' ]493 ]42

AN ATIVATITY,

o ¥ )
N /
Interpretation By —//-W/ 8/26/77

i F. T. Carr



DATA TAKEN: __®/5/727
‘ TAKEN BY : @ M.s578.07
INST. MODEL ¢ 330
CAL.DUE DATE: _3-/4-78
FLOW + . =~ _E&Z5GrM

Ve A
. EH  MOTOR
\1

DHP-IA

cPM | 300 | 1800 | 2.00 [18,000!

AV ol 0% | .07 | .06 | .02
=

BV E .04 05 0§ Ol
s
O »

AHE o0f Los | 12 o8
Q.

BH [F] .08 | .09 N %)

cPM | 900 | 1800 | 3600 |i18,000

AVIL| s | .12 |06 | .03
4
b

5\/%,09 A7 } .07 1 03
W
>
w

AH €l /5 s2 | .c9 | o6
= =
o

BH |7 ./ .7 | ,08 | .0l
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Attachment #2

Vat+t W
‘ Met-Ed
AAT 19 /IR /=™
¢ |

|
QL 1234 S/8/

3abCOCk & W“COX Power Generation Group

P.O. Box 1260, Lynchburg Va 24505
Telephone: (B04) 354 511)

Septenber 8, 1977 \

Mr. R. M. Klingaman m
Manager, GCeneration Engineering r
Metropolitan Edison Cowmpany

P.0. Box 542 '

Reading, Pennsylvania 19603

(| 1My
\ 7
L/\/ J\J W UUUSGJUU Y QLL

Dear Mr. Klingswen:

Per Met Ed request, we are responding to the KRC question raised yesterday,
September 7, 197/, in an NRC/Met Ed meetirg in which B&éW participated. This
question concerned limits on extended operation of the Met Ed, TMI-l Decay
Heat pumps in the 80 gpm recirculation mode and the impact of those limits
on requirements of the TMI-1 ECCS analysis.

B&W requested that Worthington, the Decay Heat pump vendor, state in writing
the 1 mits that apply to these pumps during the 80 gpm recirculation mode
vhich would avoid pump degradation. B&W has received a Worthington TWX on
september B8, 1977, copy attached, that supports 30 minute runs, four tices
per year or a tvo-hour run at one time. The upper limit in this mode is a
total of 80 hours for the life of the pump. Worthington has verbally stated
that, with further investigation, these limits may be further relaxed without
pump degradation.

B&W has investigated this situation relative to the two~hour Decay Heat pump
limit and the TMI-1 ECCS analysis and recormend a procedure change to align
the ECCS systems for piggyback operation (DH pump discharge align to MU purp
suction) at ome hour following the small LOCA if the Decay Heat pump flow rate
1s less than 550 gpm (including B0 gpm recircularion flow rate). If only one
pakeup pump is operating, the decay heat pump associated with the makeup purmp
wvhich 1s not operating should be shut down. This recormendation is based upon
the following: ’

During a small break LOCA two depressurization phenonema occur independent of
break sire or orientation. The system immediately depressurizes (several
seconds) to saturated pressure corresponding to the initial hot leg enthalpy.
This iniciates a reactor trip shutting down the core fission reaction. De-
pressurization continues via heat transfer through the steam generators until
such time as the primary system is in approximate equilibrium. The process
takes only a fev minutes and the resulting pressure correspunds to the setpoint
for the secondary system safety valves (1050 psig). Further depressurization
vill continue at a rate depending on break size., In the piggyback ECCS lineup,
each high pressure pump will flow 475 gpm against a back pressure cf 1050 psig.
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MR. R. M. KLINGAMAN -2- SEPTEMBER 8, 1977

This flow, plus the 80 gpw decay heat puwp recirculation flow, will assure
adequate flow through the decay pumps well before the time limit specified
by Worthingtoen. ;

In addition, we believe that the one hour time limit is conservative with
respect to the NRC allowance of a half an hour for operator action, Also,
placing the plant in the piggyback mode is consistent with operating the plant
in a "nornal” mode of operation for a small LOCA.

The modified procedure for implementing piggyback operation prescribed above
assures the mitigation of all postulated small break LOCA's within the con-
straints specified for operation of the DH pumps in the recirculation mode
and within the NRC criteria for ECCS perforwance analysis. The ECCS analyses

supporting the operating license award for Three Mile Island Nuclear Station
Uanit 1 will be unaffected by the recommencded procedure change.

Very truly yours,

O Pleusmee

J. D. Phinney, Manager
Operating Plant Services

JD? /hh
Attachment

N N -

g U
cc: (w/attachoent) e
GP Miller
JP O'Hanlon
JC Herbein
LC Rogers
JT Janis
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Attachment #3 - X u /Al
Met-Ed ‘ .

GRL 1234 9/8/17 ///6:32?:?\\
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ATIN DON wOOD 7 S1AN FUNKAAUSERK

RE CONVEKRSATIOUNS MET ED 1M1 wE FEEL 14AT B nN=-19a L-ru-t-nrw

A1 30U MINUIE INIERVALS a 1]1HES PEK YEAK Ok 2 HOURS &1 CNE 1ImME
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