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Tennessee Valley Authority
Browns Ferry Nuclear Plant

LER SUPPLEMENTAL INFORMATION

BFRO-50- 296 / &3 rechnical Specification Involved

Reported Under lechnical Specification é-T.E.L(EL * Date Due NRC_

Event Narrative

“Units 1, 2, 8nd 3 were operating at Bl-percent power, 85-percent power and
99-percent power respectively. Only unit 3 was affeoted by this event.
After performing modification work on the 3 ED Emergency Diesel-Cenerator
Cooler, one of the heat exchanger heads was found to be oracked, apparently
due to a manufacturing defect, when the flow rate to the EECW gooler was
established, The generator was declared inoperable and unit 3 was pleced in
an LCO (Technical Specification 3.9.B.2).

tested, and the diesel-generator retorned to service., This was a randon
ococurrence and no further action is required.

The cast iron head was replaced on May 25, 1983 with a newly fabricated head,

Redundant and backup systems were proven operable. There was no danger to
the health and safety of the public.

TVA has performed a design anz.ysis on the diesel generator cocler heat
exchanger shell flanges, tube sheet, and tubes., The celculations inCicate
that the rated pressures of these are 180, 190, and 1200 psig respectively,
All of these pressures are above the normal eystem operating pressure range
of 80 - 120 psig and the maxiaum actual preasure obtained during an accident
(135 paig; 2 BECW pumps starting or each ' aader),

Seotion XI hydrostatic tests have been performed on the EECW side of these
ccolers, which includes the bonnet and bonnet flanges. Unit 1 and 2 diesel
coolers were tested in February 1980 and unit 3 diesel coolers were tested in
November 1978. Test pressures ranged from 182 « 168 psig. This is 118 -
140% above the maxioum pormal system operating pressure (120 peig) and 105 -
124% of the EECW accident presasure (135 psig). Modification to all 16 of the
diesel-generalor engine cooleras will be complets by August 198% to assure
operation pressure of the diesel-gencrator engine coclers 18 below 75 psig.

Based on these design calculations and hvdrostatic test data, there is no
{mmediate operating concern. \ detaliled report and analysis is attached.

Previoys Similar Eventas:

None

-

~ument Control Supervisor




(LER ALBRF 50-296/83025)

DETAILED REPORT AND ANALYSIS

The c¢iesel generator engine cooler heat exchangers have "Jen manufactured
by Young Radiator Company to company standards for 75 paig design

pressure, However. the Tenneosee Valley Authority's Division of
Engineering Design has performed ~alculations on the tubes, tube asheet, and
shell flanges using calculation procedures established by ASME Seotion VIII
or Tubuler Bxchenge Manufacturer Association (TEMA) end a comparison of
bonnet and bonnet flange assembly (head) to AWWA fittings. These
calculetions and comparisons are attached. The dimensions and material of
all parts subject to ccoling water pressure have been compered to ANSI and
TEMA stendards for sinilar compcnents in wator pervice. In addition, the

heat exchanger bonnets (heads) are cast iron., Cast iron does pnot exhibit

fatigue failure which is the type of feilure that would ccour with repeated

overpressurization.

The diesel generator engine cooler heat exchangers have been in service for
10-years. During these 10-years, the neat exchangers have operated at EECW
pressures of B80-120 psig (normally in the upper part of the range, 100-120
paig). These pressures are obtained with one pump on each main ERCW
header., During tests with WO pumps on each header, the maximum pressure
was found to be 135 psig. The four pump preasure, two pumps par header, is
the maxigum operating pressure the PECW system will see since thera are
suld start from an accident signal to the diesel
generators, The EECW flow to each EECW system component 13 se*t by manual

throttle valves which are locked in after being set for the required flow.




Both the unit 1 and 2 (scuth header performed 1980) and unit 3 (both
headers performed 1978) diesel generator engine cooler heat exchangers were
hydrostatically pressure tested by procedures written to requirenents of
Section XI of the ASME Boller and Pressure Vessel Code., In accordance with
these procedures, the EECW system is divided into six secotions (two
sections per unit) and each of these section 1s individually hydrostat-
ically tested., The two sections on u and the two sections on unit 3
gontain the diesel generator engine cool . o0 teat each of these
sections, the section under test is isolated from the rest of the EECW
system by closing the appropriate EECW main header sec {fonalizing valve and
isolating each EECW component uainz its outlet {solation valve. Included
{n each of the unit 1 and unit 3 section's components are two diesel
generator engine coolers. After isclation, both EECW pumps assigned to
that header, plus one pump assigned to the other header, are started if
they are rot already running. The EECW pressures established during the

unit 1 and unit 3 hydroatatic tests were 142-168 psig.

There has been only one fallure associated with the diesel generator engine

coolers. The bonnet (head) on one heat exchanger falled during reassembly

ue to bolt~up stress and a posasible manufacturing defect, It was detected
immediately after the heat was placed back in service after

modifications to the connecting EECW piping. Thore have been no failures

on any of the 16 heat exchangers due to overpressurizaticn.




From the calculations, comparisons to industry standards, and operating
experience, it is evident that the diesel generator engine cooler heat
exchangers can operate at the normal and accident pressure without
degradation. However, to ensurc the satisfactory long-term operation of
the heat exchangers, throttle valves will be installed in the inlet piping
of ecach set of heat exohangers (two hest exchangers arranged in series in
each diesol generator engine cocler). These throttle valves will be used
to sat the EECW pressure to each heat exchanger at levels that are
caleulated to be below the manufacturers design pressure of 15 peig. The
schedule for completion of this modification is to have all eight diesel
generator engine coolers complete Dy August 1984, The diesel generators

are and will continue to be visually checked each day as dooumented in

operating instructions until the mpodification 18 complete.




§-28-83 §-1-83 5-.1-83 Uait 1-1980 Un‘t 3-1978
1 Pump per Header 2 Pumps per Beader  Pump per Header Hydrostatic Teat
paig ReAE __ bsie pais

DI3SEL Horth South Horth Scuth North South
GENEBRATOR _  _ _ __Header _Header _ Header _ Header _ Hader . JHeader

1A 97 97 125 125 S3 93 for later date
1B 100 100 126 125 94 g3 182
1c 101 100 125 124 g2 92 for later date
1D 98 98 123 124 g2 89 182
34 100 100 128 129 98 91 135
3B 101 102 129 130 100 100 168
3C 100 100 128 131 101 100 1285
3D 100 100 128 129 100 98 168

NORTH
HEADER

Onit 1
Onit 3

SOUTH
HEADER

Untit 1




ATTACHMENT

Burpose - To evaluate the fitness for service of the coolers. Their
nameplate pressure rating wes 75 paig. The raw cooling water system

preasure on the %ube side was greater than 75 psig.

Metbod - The actual dimensions and materials in the cooler were compared
to dimensions of standard pressure parts where appliceble or oaloulations
were performed where necessary to evaluate the cooler's pressure retaining

capability egainst the raw cooling water pressure.

Retaila - Browns Perry Nuclear Plant personnel provided the information
requested on the attached sketch of & cooler. The outline drewing and data
sheet for the coolers proviced ¢.vrall dipensions, piping connection sizes

and tubing Information.

On the tube side of the coolers, the tubes, tubesheet, flanges, and bonnets
were evaluated,
a. Flanges
(1) Shell flanges were compared to ANSI steel flanges, 12-inch NBS,
Clasas 150, low strength carbon steel,
ANSI Flange Pressure Rating - 215 psi
!SI Flange Thickness - 1-1/4§ inch
Cooler Flange thickness - 1-1/16 inch

VUANSD) = POANSD
(Cooler) p(Cooler)

P (Cooler) - approximately equal to 180 psi
The cooler flange had 24 bolts, 5/8-inoh diemeter, the ANSI flange

requires 12 bolts, 7/8«inch dismeter ~ The 24 smaller bolts were

ed sufficiernt.



Bonnet Flanges to Shell and Bonnet (Head Assembly)
(1) Ponnet Flanges to Shell

Bonnet flanges were l1-inch thick. ASME and American Water Works
Resocoiation (AWWA) flanges with 165 or 150 pai ratings require le
1/8-inch flanges with 12 or 8 bolts. These flanges had 2% bolts
and full face gaskets. 4/5 of 165 approximately equal to 130
pai.

Bonnets

All pressure bourndary dimensions of both bonnets were at least as
thick as required for AWWA, 12 inch, 150 psi rated piping. The
radius area of the inlet/outlet bonnet was thiockered and present
no conoern,

Tubesneet ~ The tubesheet was assumed to be an unstayed flat head
with ligament efficlency of 0.5, No staying ef'fect of tubes was

included.

Later calculations in accordance with TEMA showed a maximum design
pressure of 190 psi.

d. Tube

Admirality - 3/8 inch X 23 BWG
S =

ey
Allowable stresn
t = .0220

10,000 pc.

13 2 SET /Do
P 1200 Psi

songlunions
Mex. Press. Seen During

somponent —nection XI Hydro

1. Shell Flanges . 168" psig
2. Head Assenily 168" paig
a. Bonnet Flanges
b. Bcanets .
Tubesheet 90 168" paig
Tubes 20! 168" psig
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TENNESSEE VA _LEY AUTHORITY

HATTAN NNESSED 374

3stnut Street Tower ||
e

N Qv Gjn\b er A‘ :

Mr. James P, O'Rellly, Director

te 2900
Marletta Street,
anta, Georgla 30303

0
At

.S. Nuclear Regulatory Commission
1
-
!
la

Dear Mr. O'Rellly:

TENNESSEE VALLEY AUTHORITY - BROWNS FERRY NUCLEAR PLANT UNIT 3 - DOCKET
NO. 50-296 - FACILITY OPERATING LICENSE UPR-68 - REPORTABLE OCCURRENCE
REPORT BFRO-50-296/83026 - REVISION 4

The enclosed report Is a supplement to my letters to you dated May 9, 1983;
June 16, 1983; November 18, 1983; and November 21, 1983, concerning a
defective heat exchanger heac on the 3 ED emergency dlesel-generator
coolers. Tris report is submitted In accordance with Browns Ferry un t+ 3
Technical Specification 6./.1..\2J.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

iclear Power

Records Center

Institute of Nuclear Power Operations
Sulte 1500

1100 Circle 75 Parkway
Atlanta, Georgia 30339

NRC Inspector, Browns Ferry




