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VNE CU ol W e S RARTEORD. COMMBEMEUT abtos
S 203-886.69%1 i
NORTHEAST NUZTLEAR ENERCY LOMPANY \ 203-488-63
A NORTHEAST UTILITIES COMPANY

March 3, 1978 e, | Jre

Office of Nuclear Reactor Regulation “‘~-——7§33>/

ATTN: Mr. William H. Regan, Jr., Chief ~ =i\ le=
Environmental Projects Branch 2

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Gentlemen: Docket Nos. 50-496

50-497
SUBJECT: Montague Nuclear Power Station
Units 1 and 2
Request for Additional Information

As requested in your letter of February 24, 1978, Northeast Nuclear Energy
Company will file a supplement to its Environmental Report on or about
March 31, 1978. This update will be based upon our best available estimate

qf the impact of a 1990 in-service date for Unit 1 on the issues identified
in your letter,

Very truly yours,
NORTHEAST NUCLEAR ENERGY COMPANY

By Northeast Nuclear Energy Company
Their Agent

cc: Cooy List

9609090370 960820
DEKOK96-214  PDR

: EQ CL T

. Switzer
President
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METROPOLITAN EDISON COMPANY

POST OFFICE BOX 542 RUADING, PENNSYLVANIA 19603 TELEPHONE 215 — 929-3601
March 16, 1978
GQL 0L62

Director of Nuclea' Reactor Regulation Cae ., s
Attention: Mr. £. A, Varga, Chief ke «f A s

Light Water Reactors Branch, No. & - 0,413;2 TRl
U. §. Nuclear Regulatory Commission ‘ ”}phl Soite, e
Washington, D. <. 20555 g Sy ety W T,
""/,4" "Cq, o~
Dear Sir: P T, ALY
\ko ‘ 'Y, \

Three Mile Island Nuclear Station Unit 2 (TMI-Z)“-;d"p
Docket Ne. 50-320
Operating License No. DPR-73
Additional Information Concerning Fire Protection

The fcllowing information is submitted at the verbal request of your
Mr. T. Lee on March 3, 1978 to Mr. R. C. Cutler (GPUSC) and supplements
the information provided by our letter to you dated February 17, 1978.

1. Rupture of fire service piping (Operating License Conditiomn 2.c.(3)1.2).

During the evaluation, the postulated fire service piping break was
considered to occur anywhere along the length of the pipe, not just
select lccations,

2. Additional Hose Stations and Diesel Cenerator Basement Sprinkler

Svstems (Operating License Conditionms 2.c¢(3)1.1 and G.1l0 of
Attachment 2).

A. A copy of the Burns and Roe, Inc. Specification 2555-146,
revised to incorperate clarifications and corrections as
discussed, is forwarded herewith for your information.

B. The minimum density coverage requirement of .3 gpm per square foot
of diesel generator basement applies to the overall floor square
footage as shown on B&R General Arrangement Drawing 2339.

Should vou have any additional questions, please contact my staff,

/Ye*v truiv yours,

bibé\

-. terbein /1/ oq/
FLipp FESpe i -G
/é." >/‘, O“’?’ : B 1\-// Vice President-Generation ﬁos l(p

15
l/z¢ 2

Enclosure, Burns and Roe, Inc. ; L
Specification 25535-146, Rev.l. T e
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SPECIFICATION 2355-146

SPECIFICATION DETAILS
ADDITIONAL FIRE HOSE STATIONS AND

WET PIPE SPRINKLER SYSTEMS

JERSEY CENTRAL POWER AND LIGHT COMPANY

THREE MILE ISLAND NUCLEAR STATION UNIT NO. 2

Burns and Roe, Inc.

Engineers and Constructors Rev.

29 Park Place

Paramus, New Jersey 07652
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TECHNICAL SPECIFICATICNS

ADDITIONAL FIRE HOEZ STATIONS AND

WET PIPE SPRINKLER SYSTEMS

1.0 SCOPE

This Specification covers the furnishing and installing of
fire protecticn piping, valves, sprinkler nozzles, hose stations,
wet pipe system alarm check valves, pressure switches and ozher
necessary accessories to provide for the addition of Zfourteen (1l3)
fire hose stations and two (2) wet pipe sprinkler systems to be
added to the existing TMI Unit 22 fire protection systems. Th
locations of the additional hosz2 stations are detaiied in Table 1
of this Specification ané are alsoc shocwn cn the Informazion
Drawings attached to tnis Spec.Zfization.

-

2.0 CGENERAL

2.1 Work to be Provided

Contractor shall Sfurnish and install all piping fittings
and valves as required for a ccmplete installation of all Fire
Protection Systems specified herein. The work tc be provided
under this Specification shall include the fcllowing:

i Wy | Furnishing and installing of fcurteen (l4) fire hose
statiocns, each consisting 2f a wall reel, 75 feet of nose, hcse
angle valve, 0S and Y isoclation gate valve with monitor switch,
and hose nozzle.

2.1.2 Furnishing and installing of tvo (2) wet pire spri
systems for protection of the basement ¢f koth Diesel Gener
buildings (El. 280'-6"). Two separate aié independent sys:
shall be provided, one for each basement area.
Qedsd Furnishing and installing of all hangers (temporary and
permanent) for support of the £i protecticn piping, ané wvalves.

2.1.4 Engineering and cesign of the piping and sprinkler lay-
out for the wet pipe sprinkler systems.

2:1.3 Engineering and design of the piping layout f£or the hose
stations.

2.1.6 Engineering and cesign cf all hangers for support of the
fire prctecticn piping ané valves.

Sele? Submission of Seismic analysis to qualify the hanger sup-

port system Zor the piping.



2:1.8 All drilling ancé welding work necessary to tap into the
- existing fire protection pipiny lines. ‘

2:1.9 Delivery of all equipment, valves, piping, etc. to jobsite.

2.1.10 installation of all piping and valves necessary for a
complete system installation as specified herein.

2.1.11 All labor, supervision of laber and facilities for

Packaging, receiving, unloading, checking, storing and handling
of the fire protection equipment.

2.1.12 Field testing of the equipment per NFPA Code requirements.

2.1.13 Shop testing of fire protection gate valves as specified
herein.

2.1.14 Shop painting and cleaning of hangers, piping and valves.

2.1.15 Performing of hydraulic calculations for the Piping systems. '

ed Work by Others l

The following work will be provided by others:

2.2.1 All wiring to the Contractor's supplied electrical equip-
- ment where required.

2:2.2 All field finish painting of piping and valves.

2.2.3 All necessary concrete core drilling to permit pipe pene-
trations.

2.2.4 Furnishing and installing of pipe sleeves for penetrations.
2:2:.5 Hydrostatic testing of piping systems.

2.3 Codes and Standards

The codes/standards or regulations listed below are those
menticned or referenced in this Specificaticn. The latest edition
of these codes/standards or reculaticns in effect or promulgated
at the time of award shall apply:

2+-3.1 NFPA Code #1313, Sprinkler Systems, Installaticn

8:3:2 NFPA Code #14, Standpipes and Hose Stations
BeBed Underwriters Laporatories (UL)
2.3.4 Factory Mutual Engineering Corporation (FM)
-~ 28:355 Manufacturer's Standardization of the Valve and Fitting

Industry (MSS=-SP).




MSS-SP-61

Hydrosta 1c Testing of Steel Valves

MSS-SP-25 - MSS Standard Marking System for Valves
Fittings, Flanges and Ur.ions
MSS-SP-58 - Pipe Hangers and Supports - Materials and
Design
MSS-SP-69 - Pipe Hangers and Supports - Selection and
Applicaticn
2.1.6 American National Standards Institute

B3l.1 Power Piping
Bl6. C.I. Pipe Flanges and Flanged Fittings

r VY %4 American Society of Mechanical Engineers Section IX -
Welding and Brazing Qualifications

2.348 Steel Structures Painting Council Specifications (SSPCS)

SSPC~-SP-2-63 Hand Cleaning
SSPC-SP-3-63 Power Tool Cleaning

2.1.9 Uniform Building Code, International Conference of
Building Officials

2.1.10 American Welding Society (AWS)

Dl-0-69 Welding in Building Construction
A2.0 Standarzd Welding Svmbols

A2.2 Nondestructive Testing Symbols
A3.0 Definitions - Welding and Cutting

2:2.11 American Scciety for Testing and Materials (ASTM)

A233 Mild Steel Arc - Welding Electrodes
A234 Piping Fittings of Wrought Carbon Steel and
Alloy Steel Zor Moderate and Elevated Temperatures
AS3 Welded ard Seamless Steel Pipe
Al20 Black and Hot Digped Zinc Coated (Galvanized)
Welded and Ssamless Steel pipe fcr crdinaryv uses.

Invocation by title, name and/or number of certain specific codes/
standards or regulations, under this paragraph or elsewnere in

this Specification, shall in no way diminish Contractor's respons:-
bility for compliance with any and all codes/standards or regulaticns

which are generally recognized tc be applicable to the work herein
specified.



a4 Drawings )

The information drawings (Plant General Arrangemant Drawings)
included with this Specification show the locations of the additional
hose stations to be crovidzd by the contractor. Contractor shall
prepare detailed piping layrout drawings showing tine location cf all
valves, hangers, specialties,ilocr penetraticns, etc. Ccntracter
shall clear all interferences in the field with respect to laying
out his piping. The piping drawings generator by the Contractor
shall clearly show dimensioned nanger locations and shall show
where the new fire piping will tap into the existing fire prctecticn
system piping lines. In addition, all new fire piping line sizes
shall be shown on the drawings and determined by the Contractor
based on NFPA code reguirements.

Contractor shall alsc prerare detailed hanger configuration
drawings which shall be submitted with the piping seismic aralysis.

3.0 DETAILED REQUIREMENTS

3.1 Design Conditions

3+:3:3 Piping inside the following buildings shall be treated
as Seismic Class I:

Auxiliary Building

Fuel Handling Building
Diesel Generatcr Building
Control Building

Control Building Area
Reactor Building

Seismic analysis shall be performed in accordance with
data contained in the respectiive response spectra curves (See
Attachment 1 to this Specificaticn) which are based upon 0.5%
damping.

Equivalent static lcads shall be developed through dynamic
analyses of the response ¢f the »iping and equirsment to horizonta
and vertical accelerations, considered acting simultaneously, using
the response sgectra curves indicated above and contained 1n Attacn-
ment I of this Specificacicn.

Note that the value of hecrizontal acceleration snall be
obtained by entering the acolxca ls resocnse spectr -u-ze with
the pericd of free vibraticn (T), to which a "tolerance"” cf + C.02
seconds shall be added. The largest acceleration value Ior this
band of geriod (T + 0.02 seconds) shall te used fo: design. The
vertical accelerat.on shall be considerec 2s 2/3 of zhe norizental
acceleration. Herizental and vertizal locading shall ze agplied
gsimultanecusly in acddition %0 the normal design loads for idle anc/

or operating ccnditicns.



Piping and eguipment =rall be designed using code stress
values for normal design loads (ANSI B 3l.l) pius the operating
basis earthquake load (OBE). .. addition, equipment must have "no

loss of function" based upon ncrmal design lcacs plus Design Basis
. Earthquake Load (DBE).

An equivalent vibrat:on test using double the design earth-
quake load may be substituted Ior the above anélysis.

3.1.2 Seismic design classification, Class 1I

Piping not included above shall be Class II and shall be
designed for Zcne I lcads using methods and stress increase coefii-
cients given in the latest edition of the Uniform Building Code of
the International Conference of Building Cfficials.

o The wet pipe sprinkler system shall be designed and in-
stalled according to the recuirements of NFPA Cocde #13. The place-
ment of all components associated with sprinkler syscems saall oe
in strict accordance with NFPA Standard No. l1l3. The minimum den-
sity coverage rfor all sprinkler areas shall be .3 gpm per sgq.
Minimum orifice size for the sprinkler nozzles shall be 1/2".

Temperature ratings of the srinkler fusible links shall be inter- |,
mediate. -

-
e

3.1.4 All pipes, valves, fittings, joints, instruments and
accessories subjected to fire pump water pressure shall be suit-
able for a 175 psig water working pressure unless otherwise stated.

3:1.8 All valves, spray nozzles, hoses, hose racks, control
devices, and other items of equipment shall be U.L anéd/or F.AM.
approved and so labeled or certified for fire protection service.

3:.1.6 Hose Stations shall be designed for Class II services in
accordance with the requirements of NFPA Code #14. The piping

line sizes to hose stations shall te consistent with the regquire-
ments stated in NFPA Code %14. Piping line sizes shall be clearly
shown on the Contractor's piping drawings and shall require Engineer
approval prior to installation.

- Materials of Construction

o S All piping up to and including 4 inches nominal sizes on
the system side cf the wet zipe sprinkler valves shall be threaded
schedule 40 ASTM Al20 black steel pipe. Fittings shall be standard,
150 lb. malleable iron fittings. ‘1
3.2.2 All 6 inch piping on the system side of the wet
sprinkler alarm valves snall be tnreaded schedule 40 ASTM
steel pipe. Fittings shall be standard 150 lb. malleable
£ittings.

‘O



k. Pl B All piping up t0 and i .cluding 4 inche: norminal size cn
the supply side of the wet pipe sprinkler systen valves shall bce
schedule 40 ASTM Al20 black stecl pipe. This pipe shall e welded
", in accordance witn paragraph 3.3 of this Specif.cation. Welded
fittings shall be standard AST A234, WPB forged steel.

3.2.4 All 6 inch piping on the supply side of the wet pipe
sprinkler system valves shall be schedule 40 ASTM A33 black steel
pipe. This pipe shall be butt welded in accordunce with paragraph
3.3 of this Specification. Welded fittings shall be standard AST
A234 WPB forged steel.

3:2.5 All piping to hose stations up to and including 4 inches
nominal sizes shall be schedule 40 ASTM Al20 black steel pige.
All 6 inch piping to hose staticns snall be scnedule 40 ASTH AS3
black steel pipe. Piping 2% inch nominal sizes and above to hose
stations shall be butt welded in accordance witi saragraph 3.3 of
this Specification. Welded fittings snall be standarc ASTM A234
WPB forged steel. Piping 2 inches ncminal sizes and under =0 nose
stations shall be threaded. Ffittings shall be standard 130 1lb.

malleable iron fittings. il
3.2.6 Flanged connections shall be provided where requiredbin
accordance with NFPA 13 reguiremencs. | ll
3.2.7 Gate Valves (2 l1/2" and Larger)

Material & Specification Cast Iron Body

Bronze Mounted
ASTM A-126 Class B

Type , Bolted 3onnet,
0.S5. & Y.
Rating 175 lb. ANSI Standard
Seating Surface,
Including Back Sea: Bronze
Ends Flanged 125 lb.
ANSI Standard (31l6.1)
3.2.8 Piping Support Hangers - all hangers shall be fabricated

from A-236 steel.



3.3 Welding Reguiremen:s

The Welding Reguirements aprslied for %his Specification
shall be the same¢ as those spgecified in Specification 2535-72,
Section l3-~H, paragraph 3.2 entitled "FABRICATICN".

3.4 Hose Stations

Fire hose stations shall consist of a continucus flow wall
reel, Wirt & Knox Style FD47 or Engineer approved equal. Hcese
reels shall be suitable for working pressure up to 300 lbs. and
shall be sized to accomodate 75 Zeet ©f 1 1/2 inch all servics
hose. Hose shall be Wirt and Knox Servall non-collapsible nose,
23-0222-2 braid, oil resistant with neoprene tube and cover, 2r

Engineer approved egqual. fose st2 tions snall also iaclude 1 1/2
inch Seco tyvpe 738U anCLe va ve Or 2nglneer approved egual. Valve
shall incorpurate standard tapered iron gice thread on cota ends.

Hose nozzle shall be Pcwha::an 02~339 "AlLl Fog" Yozzle, casct orass
with satin brass finish, Zor use witn 1 1/2 inch nose or Enginse
approved equal.

Each hose station shall be provided with an 0SaY
gate valve (minimum size - 2 1/2") with a Grinnel model
Engineer approved equal) ncnitor switch. Monitor switch
rated 125 volts AC, 10 amps.

3.5 Wet Pipe Sprinkler Svstems

Wet Pipe Sprinkler Systems shall be furnished for the areas
specified in Table 1 of this Specification.

Each wet pipe sprinkler system shall incorporate &n alarm
check valve, an 0SgY isolaticn gate valve (with monitor switch)
located upstream of the check valve, pressure switch <o indicaze

1

system water flow, local water motor gong, pressure gauge for local
readout of system pressure, test 2ipes, drain and vent lines anc
other necessary accessories which are reguired by NFPA Code =13.
Minimum size of gate valves and alarm check valves shall be 4"

The monitor switch Zurnished for the gate valve sha

1l be
the same as that specifiecd in 2.4 abovz for the hose stations.
The pressure switch shall be Grinnell model number B-2 or Engineer
approved equal. Pressure switch shall be rated 10 amgs for 113/
230 volts AC and shall be provided with one open and one closed

circuit.



3.6 0S and Y GCate Valves

The OS ard Y gate valves shall be constructed to rmeet
the followx“g regquirements in addition to <he valve ma=erial

e

requirements specified in garagrarh 3.2 of this Specificaczion:

Identification plates shall be provided and permanently
attached to each valve. Icdentificacion plates shall be carton
steel and have black identification figures stamoed hereon.
Marking on plates shall be in accordance with MSS-SP=23 and
shall also state name of systzem of which they are a compcnent

and the tag number of the vaive (see Table 1 of this Specifi-
cation).

Accessories, if not mounted on the valve, shall be
similarly identified with the valve mark number. Rotatzion
arrows for open and close shall ze marked on all handwheels.

Valve flange end connections shall be in accordance
with ANSI Blé.!

Valves shall be designed for repacking at full rated
pressure with valve open.

Valves shall be provided with back seat arrangement to
prevent leakage into the gland chanmber.

The latest revisicn of UL 262 shall apply to the gate
valves to be furnished uncer this Specification.

3.7 Hangers for Supoort of the Pipinc Svstems

Contractor shall furnish and install all the necessary
hangers, supports, anchors, guides, braces, concrete .nserts,
supplementary steel, and accessory eguipment to .ndepe“cen.ly
hold and supoort the fire protection systems in their preper
locations for the designeé coverase Wnere recguired tc do s¢
because ¢f location, Contractor sha -a."-sh “ebessa:y selsmic
analysis for the proposed hanger 2on i
for the propocsed lccations of che i

Unless otherwise specified, all pipe hangers ané supcort
assemblies shall comply with ANSI 231.1, Power and Piping Code,
the current issue of the Manufacturer's Standardization Societv
Standard Practice SP-38B ané 8P-¢9 csoncerning "Pige Eangers and
Supports”, and the applicable portions of NFPA Code #l13.
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3.8 Painting and Cleaning

.1

All unfinished miscellaneous steel furnished under
this Specification for support of piping shall be
thoroughly cleaned of dirt, or mill scale in accor-
dance with Steel Structures Painting Council Speci-
fications SSPC-SP-2-53, "Hand Cleaning" or S3PC-S2-
2-63, "Power Tocl Cleaning" as recuired. All of

the aforesaid miscellanecus steel shall receive one
shop coat of Keeler & Long, Inc., Tri-Polor White
Primer 6040 with a dry film thickness as racommended
by the paint manufacturer.

Qutside surface of all pipe shall receive one (1) shop
coat of lead-:Iree grimer. Shop »aint shall be applied

to a minimum =hickness of 2 mils.

Paint shall be cmit%ed at all areas of field welding

for a minimum of one (l) inch on each side of the weld

preparation. A water-soluble rush-inhibizer s
instead, be usad. All contact surfaces of fie
bolted connections may be painted.

3.9 Nameplates

All
be labeled

pressure switches, valves and moniter switches shall
with individual nameplates which shall contain :=he

fellowing information:

b.

C.

These nameplates shall be made of suitably inscribed metal

or plastic

Unit tag numbers as desicned by the Engineer. Unit

tag numbers are specified in Table 1 of this Specifi-

cation.
Manufacturer's name.

Manufacturer's serial numker.

and affixed by screws or attached Sy stainless steal

or copper wire.

4.0 INSTALLATICON

Installation work shall include all recrating, moving fronm
storage, rigging, setting, assembly, alignment, grouting, cleani
testing and all cther necessary worx to precare each svstem c?f
equipment and its integra. parss for normal service.

Contractor shall furnish all labor, materials and ecuizment
necessary to complete the mMechanical installation of all fire
protection systems ané £iping specifiad hereinm., ALl Zielé eolec-
trical work, that is, all external eleectrical wirine cetween %he
Contractor's supplied eguipmsrt, will be provided by others.



The interior of all p
cleaned of all foreign mat
be kept c¢lean until the wo

e ~1d fittins shall be thoroughly
r i :fore being installed and shall
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Every precaution shall be taken to prevent foreign material
from entering the pipe while it is being installed. t 1s essen~

-

tial that no foreign matter be permitted,to enter the pipelines
at any time.

Contractor shall be responsible for laying out and installing
his piping systems clear of all service piping, ductwork, equip-
ment, cable trays, lighting fixtures and structures. It shall
be the Contractor's responsibility to field check his piping lay-
out to avoid interferences. Contractor shall be responsidle for
making all required correcticns resulting from faulty layout and
installation work at no additicnal cost to the owner.

5.0 TESTING

.1 The wet pipe sprinkler systems shall b2 tested per
NFPA Code 213 reguirements.

.2 Fire Protection gate valves shall be gl.ven a hydrostatic
test on the body and seat in accordance with MSS-SP-6l.

6.0 INFORMATION TO BE SUBMITTED

.1l Detailed piping layout érawings showing the physical
location of all valves, hangers and flwor penetrations
and the sizes of all fire piping lines.

.2 Seismic analysis and hanger designs for the Seismic I
piping system.

.3 Specification data sheets (including muterials of
construction) for alli fire equipment to be furnished
- — wunder this Specificaticn.

.4 Test Data sheets shall be furnished to insure testing
compliance with NFPA Ccde #13.

Jn

.5 Submission of hydraul
pipe line sizes and ©
systems.

substantiating
izes for the water

LA B

wlQ=



Table 1

HOSE STATIONS

Control Building Mechanical Equipment Room, Elevation
351'-6"; C47-CA (South wall); Leccate hose station 12
feet from inside of wall. (Tag numbers: Isolation cate
valve - FS-V-634, Hose angle valve - FS-V~-655, Moniter
switch - FS-KS-6700)

Control Building Mechanical Equipment Rcom, Elevation
351'-6"; Between C49-CS5) & CD, (North wall):; Locate
hose station 10 feet from Panel 709AGC (edge ©f panel)
(Tag numbers: Isolation gate valve - FS=-V=636, Hose
angle valve - FS=-V=-637, Moni:tor switch = FS=-XS-6701)

Control Building Battery & DC Switchgear Room, Zlevation
280'~-6", C-49~-CA (Souta wall). (Tag numbers: 1Isolation
gate valve - FS-V-636, Hose angle valve - 7S-V=-€37, Monitor
switch - FS-KS~-6701)

Control Building Battery & DC Switchgear Room, Zlevation
280'-6", C48-CD (North wall,. (Tag numbers: Isolation
gate valve - FS-V-660, Hose angle valve - 7S-V-361,
monitor switch = FS=-KS-5703)

Auxiliary Building, Elevation 328'-0", Between AJ-AL, A62;
Locate hose staticn next 2o 30 B:C fire extinguisher (wall
directly north of Unit Substation 2-43). (Tag numbers:
Isolation gate valve - 7S~V-6562, Hose angle valve -
FS-V-663, monitcr switch - FS~-XKS-6704)

Auxiliary 3uilding, Elevaticn 305'-0"; Between AE-AG, A60
(East wall); Leccate hose station seven feet from end of
wall of Cnit Substation Reem 2-21E. (Tag numbers:
Isolation gate valve - FS-V-664, hose angle valve =
FS-V-665, monitor switch = FS-XS-6703)

Auxiliary Building, Elevation 305'-0"; Between A50-A61,

at (North wall); Locate nose station 15 feet from erd of
east wall. Tag numsers: Isclation gate valve = FS=V=665,
hose angle wall - FS-V-667, monitor switch - FS~=KS=-6705)
Auxiliary 3uilding, Elevation 280'~5"; Between AZ=-AG &

A62-A63; Locate nose station zetween doors o rooms cca-
taining WDL-X=-2A and WlL-K=-23. Do not locate ~ose station
on block wall. (Tag nuvbers: Isolation cate valve =
PS-V-668, nhose ancle valve = FS=-V=-669, monitcr swisch ~-
FS-KS-6707)



lo.

1l.

12.

13.

14,

Table 1 - (Continued)

HOSE STATIONS

Control Building Area (West side), Elevation 282'-6",
CAa-CS7; Locate nose station on west side of column.

(Tag numbers: Isolation gate valve - 7$S-V=-670, hcse
angle valve -~ FS-V=671, monitor switch = FS-KS-6708)

Diesel Generator Building (West); Between DD and DE,

D70, 10 Zeet south of edge of double door. (Tag numbers:
Isolation gate valve - FS-V-672, hose angle valve =
FS-V-673, monitor switch = FS$-KS-6709)

Diesel Generator Building (East); Between DD and DE,

D69, 10 feet south of edge of double door. (Tag numbers:
Isolation gate valve - 7S-V-674, hose angle vaive -
FS-V-675, menitor switch - TS-XS=-6710)

River Water Pump Hose:; Locate hose station six feet south
of double doors of Switcngear Room 2-3E. Tag numbers:
Isolation gate valve - 7S-V-676, hose angle valve -
FS~-V-677, monitor switch = FS-KS-6711)

River Water Pump House; Locate station near emergency
exit fire door, locate stacion 5 feet west of edge o2
door. (Tag numbers: Isolation gate valve - FS-V-678,
hose angle valve - FS-Y-679, monitor switch = FS-KS-6712)

Control Building, Elevation 3C5'-0". Cable Room C45-47 &
CA; Locate hose staticn four feet west of edge of coor.
(Tag numbers: Isolaticn cate valve - FS-V-680, ~ose angle
valve - FS-V-68l, monitor switch = FS=XS=§713)




WET PIPE SPRINKLER SYSTEM

East Diesel Generator Building, Elevation 280'~-56", complete
coverage (one system). (Tag numbers: Isclation gate

valve - FS-V-682, alarm check valve - FS-V-683, monitor
switch -~ FS-KS-6714, pressure switch - F5-KS-6713)

West Diesel Generator Building, Elevation 280'-6", complete
coverage (one system). (Tag numbers: Isolation gate

valve - FS5-V-684, alarm check valve - FS=KS-6715, monitor
switch - FS-KS~6716, pressure switch = FS=KS=6717
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Docket No: 50-320

MEMORANDUM FOR: Milton J. Grossman, Hearing Division Director and
Chief Counsel, OELD

FROM: D. B. Vassallo, Assistant Director for Light Water
Reactors, Division of Project Management, NRR
SUBJECT: BOARD NOTIFICATION - THREE MILE ISLAND-2

| recommend that the enclosed document related to the B&W revised small

break Loss-of-Coolant Accident be provided to the Three Mile Island-2
Board.

It appears that the interim corrective measure will require procedures
for operator action in addition to a power limitation. The plant status
is such that the proposed limiting power level of 93% has not yet been
achieved. The staff will take the necessary action to provide for imple-
mentation of the interim corrective action in a timely manner. Long-term
solutions to the problem have not been specifically addressed at this

time.

D. B. Vassallo, Assistant Director
for Light Water Reactors
Division of Project Management

Enclosure:
As stated

cc w/enclosure:

. Case

. Volgenau

Boyd

. Mattson

. Denton

. DeYoung

Stello

. Eisenhut

Engelhardt

. Grimes

. Stolz

. Kniel

. Parr /
4

Var§a

—_NOXRL.D-4O==XTOODMM

%€ (7
R. Reid
Silver

YA SR ALfIslt-

C/ay 2
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April 17, 1978
eQlL 071k
Director of Mucjent Peactor Nepulation
Attn: R. W, Held, Chief
| Operating Ren~trrs lrench No. U -
| U. 8. Nuclear Fepulsatory Commission
| Washington, D.C. 20555
‘0
Director of Fucleri leactor Regulation
L Attn: Mr, 8. A. Vaira, Chief
;! Light Water Neaaclore Nranch No. L
i . 'U. 8. Nuclear Vepulatory Commiesion
|y . . Weshington, D.C. 20555
; 3 3 .
&L  Cedtlemen: (e ' ‘ ‘
Theee Mlle Igland Kuelenr Etation
MI-1 DIR-50, Docket, 50-209
; T1-2 DIR-73, Docket 50-320
In accordance wlth your oral request of April 1k, 1978, please Le aAvigsd
- 4 g that BeW has svaluoted the revised emall brenk LOCA mr originally reportsd
. on April 12, 1978 purruan’ to 10 CFR Z1. 7The evaluation reaults,
aasuming lnee «f < ffefte pover and the mos! demnging sinple failure, are
as followvs:
|
1. Arcmu~ing no operater actton, the core will remnin covered and
| there is po eladding *emperature evcurefon provided that theimal
power fa limited to lese Lhan:
TI=1 < (9% of 2535 IMa*
M2 <« (33 of 2772 Mat
2. Aecrus'up cpcerator actton tn 20 mlinites to erose connect thr HPJ
diechnrre and (n',-'.m-'ur fallure of a diesel) open the NPT ETAR
Afscliryfe valver te n predet armiped Yhrottle evtting (vhiloh pre-
vente HET pavp runet) the core would vemndn covered and Lhere
vould be ne cladding temperature excureion for thermal povers of:

i
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1 3. Vhen vo einzle fatlure is assumed or vhon operator action {a taken

'1;P 1:.; bor M ;vhco ceodlent conditions do not exiet (or other LOCA conditions

i '! ST T eztet) vy oiverse oituaticn exints or 10 created end former

Lk.cr LV kiF, dmor LOCA ncos b eaalycay @A Yownleg. ooy g g tray e b
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With respect to ILem 2, above the neceneary operator action can de complete!
under adverse circunstancea within 11 minutea thus alloving 9 minuten for
cperator reactlo g, We ave fn the procesas of prejpariag precedures Lo accompl!

these operater rotions,

We are revieviue other pogridble long ternm rolutions for this situntion and
vill advige ycu of our selected alternative, In the ingerim the above mon-
ticned operater notion 4s eppropriate and acceptalle,

Eincere'y,
Zz;:‘4¥éitié;24a.
: Herbein
nt Vice Pronident Ceneration
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON D.C 20555

APR 21 1978

Docket No: 5U-320

Metropolitan Edison Company
ATTH: J. G. lierbein
Vice bresident
P. 0. Box 5472
Readina, Pennsylvania 1960:

Gentlemen:

- THREE M!

By letter dated Decenber 9, 1977 (copy enclosed) we requested other PKR
facility licensees to complete and submit a questionnaire on steam generator
operating history that was enclosed. The letter stated that the request for
information was approved by GAQ under a blanket clearance. Questions have
been raised about the appropriateness of this request for information in

light of the Federal Reports Act and about the referenced GAQ blanket
ciearance., These auestions have been discussed with representatives of GAO
and 1t was determined that a clarifying letter should be sent to each
recipient of our oriainal letter. GAO has agreed that this request properly
tits under the GAO blanket clearance for reports concerning possible generic
problems and the applicable GAO clearance number should have been R0072 rather
than ROO71.

The request for additional information was prompted by the continuing degra-
dation of tubes in a

t
11 three vendors' steam generators. Such degradation is
an important saf

1
1
|

ressure boundary. Several forms of degradation that have
been observed i1n stean generators in recent months have included the wastage
of tubes at Palisades ¢nd other facilities, stress corrosion at Ginna and
other facilities, vibraiion cracking and "dinging” of tubes at the Oconee
(b4W) facilities, antiviiration bar fretting at San Onofre, and "denting"” of
tubes and associated suppurt plate “"hourglassing” and cracking at Surry,
Turkey Point and about 15 cther CE and W facilities. These events have
prompted the NRC Lo issue safety Orders. It is this need for important safety
information that , dictated this request for additional information.

fety concern of the NRC because such tubes form part of the
primary coolant

Our original tter to other 1i1zensees acknowledoed that selected portions of
the intormation being requested may already be available to the NRC, but not
in a convenient format which is readily accessible. We therefore requested
that they assist us oy returning a single completed copy of the enclosed

w/ 77:
Kee fo, 79643 0842

07| 5)




Metropolitan Edison Conpany -2 - LPR 21 1878

questionnaire. e would like to clarify that an acceptanle response to any
iten in the questionnaire would be to provide specific reference to any
information previously submitted to the NRC, by an original response, or any
combination thereof, whichever and for whatever reasons you elect to use.

OQur original letter further requested that recipients submit any changes

or additions to their initial submittal to reflect the future operating
experience with their steam generators. This would enable us to maintain
the information current, which, as we stated, we will periodically publish
and send copies to all participants. As we indicated, this would enable
the HRC and others to draw from the operating experience of the entire
nuclear industry on an ongoing basis when making safety and other decisions
concerning steam generators in PR plants. We are planning to prepare a
submission to GAQ for clearance of a request for reporting information
reqarding changes or additions to your initial submittal under this request.

Based on the above, we request that you assist us by returning a single
completed copy of the encloused questionnaire to the Director of Nuclear
Reactor Regulation, U. S. Nuclear Regulatory Commission, Washington, D. C.
20555, within 60 days of receipt of this letter. Please include any comments
or suggestions for improving this information system which you may have.

This request for generic information is approved by GAO under a blanket
clearance Number 20072. This clearance expires December 31, 1980.

Sincerely,

[ A >

¢ 1Ce
St!;egfk Varga Cg \?
Light Water Reactors Branch No. 4

Division of Project Management

gnclosures:

1. Ltr, dated 12/9/77
to PWR Licensees

2. Questionnaire

cc w/enclosures:
See Page 3




Hetropolitan Edison Company =g

ces:

George F. Trow'ridye, Esq.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, . W,

washington, D. C. 20036

ilr. I. R, Finfrock

Jersey Central bcuer and Light Company
fladison Avenue at Punch Bowl Road
Morristown, Yew Jersey 07960

Mr. R. Conrad

bPennsylvania Clactric Company
1007 Broad Street

Johnstown, Penrsylvania 15907

Chauncey R, Kerfnrd, Esq.
Chairman
York Committee for a
Safe Environuent
433 Orlando Drive
State College, Pennsylvania 16801

Mr. Richard W, Hevard

Project Manager

GPU Service Corvoration

26U Cherry Hill Road
Parsippany, ilew Jersey 07054

Hr. T. Gary Broughton

Safety and Licensing Hanager
GPU Service Corporation

200 Cherry Hill Road
Parsippany, Hew Jersey 07054

APR 21 1878
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METROPOLITAN EDISON COMPANY s =
POST OFFICE BOX 542 READING, PENNSYLVANIA 19603 TELEPHONE 215;2929.350;3
May 5, 1973 i o
GQL 085k e
5=
N ;:5
Director of Nuclear Reactor Rezulation < =
Attn: 8. A. Varga, Chief 5 z
Light Water Reactors Branch 5o. % ‘ =
. 8, Nuclear Regulatory Zommission
Washington, D. C. 20555
Dear Ei
Three Mile Island Nuclear Statisn, Unit 2 (TMI-2)
Operating License No., DFR=T3
Docket No. 50-320
Small Break LOCA
Bnclosed please find the results of Batcock and Wilcox's (B&W) mcst recent
calculations concerning a 11 2reak LOCA at TMI, (Analysis of Small Breaks
in the Resctor Coolant Pump Discharge Piping for the B&W Lowered locp 177 FA
Plants, May 1, 1978) as well as the analysis presented to the NRC staff by
B&W at a meeting on April 25, 1978 (Analysis of Small Breeks in the Reactor
Coolant Pump Discharge Piping for the B&W Lowered Loop 177 FA Piants). Met-Ed
and GPUSC have reviewed the enclosed analyses and concur with <he 3&W finding
that “ull compliance with 10 CFR 50.46 and Appendix K to 10 CFR 50 is clearly
demonstrated for operation at power levels below 2565 Mw(t) (approximately 227
power for TMI-2).
Recent conversations with 24W have indicated that results of additicnal
caiculations for power levels up to 2772 Mw(t) will be available to the NRC
by approximately June 1, 1672. It is believed that these resul<s will mcre
clearly demonstrate complete compliance with 10 CFR 50.46 and 10 CFR 50 Apren-
dix X at power levels up to 2772 Mw(t).
Maintenance operaticns at TMI-2 are progressing well, and Mode 2 entry eriticalivy)
i3 expected tc be made on May 1L, 1978, It is then expected that the power lgvn‘
7111 be zradually increased; however, 2568 Mw(t) (92% of full power for TUI-Z)
for which compliance with 10 CFR 50.46 has been demonstrated is not %o be achieved
pricr to June 8,1375. Met~Zi, therefore, proposes to sutnit (prior to exceeding
the 2568 Mw(t) power level) 2:rrespondence which, besed -n She I%47 calsulations
now being perfcrmed, demonstrates compliance with 1C CFR 85.4% gnd 10 %R %0 Ap-
pendix X for power levels up %o 2772 Mw(t) (100% TMI-2 full power
Met-Ei has revised the approrriate TMI<2 procedures {Emerzency Procedure 2208-11,
tcss sf Reactor Ccolant/Reactor Coclant Pressure and Operating Frocedure 2104-1.2,
Makeup and Purificetion Demineralization) as Tollcows:
4 P
Hee . ?a FGOHEFO>E TELI%008 o



1. Zmergency Procedure 2202-1.3 - revised to setail the aperator
response (see below).

2. Operating Procedure 2104=-1,2 = revised to permit cperations with

one of the mekeup pump discharge cross-connect valves open and
the other cne closed.

There will be two (2) operators desigznated %o respond %o a small break LOCA,
(1) Control Room LOCA Operator, stationed in the control room and trained to
reccgnize the symptoms and respond to a small break LCCA and (2) Auxiliary
Building LOCA Operator, stationed on the primary side of the plant, and
trained to respond to a small break LCCA. The Control Recom LOCA Operator

will, within two (2) minutes aZier the event, analyze iis indicetions and
determine if there is a loss of 2ffsite power concurrent wita a diesel or
makeup pump failure and a small break LCCA. In the event ¢f that accurrence,
by time T = 2 minutes, the Contrsl Room LCCA Operator will direct the Auxiliary
Building LOCA Operator to proceed to the makeup pump discharge cross connect
valve and open it. The Control Room LOCA Operator will then proceed to the HFI
valves on the affected train., The Auxiliary Building LOCA Operator will take,
at a maximum, 1.5 minutes to arrive at the cross connect valve and at time T =
3.5 minutes, be opening the cross connect valve, Opening the cross connect
valve will commence within 1.5 minutes (T = 5.0 minutes) and at time T = 10.0
minutes, the cross comnnect valve will be fully open.

As described ebove, when the Comtrol Room LOCA Operator has directed the Auxiliary
Building LOCA Operator to take the required action, he will then proceed to the
HPT valves on the affected train, arriving in 2.5 minutes. Immediately upon ar-
rival, at the HPI valves, time T = 4.5 minutes, the Control Room LOCA Operator
will establish communication on the head set with the Control Room and begin to
open the affected train HPI valves and will achieve minimum flow within 0.5 min-
utes (T = 5.0 minutes). The HPI valves will be opened manually to obtain 125 gpm
flow per leg concurrent with balancing flow to 125 gzpm in the unaffected le
electrically from the Control Foom. This balancing evolution will take less

than 5.0 minutes and will be completed by tizme T = 10 minutes. Prior to the
balancing evolution, the Control Room CRO shall verify that the normal makeup
valve is closed. These procedure revisions have been fully implemented.

Met-Zi review committees have reviewed these prccedure revisions and have
determined tnat (1) there is no increase in the orobability cf cccurrence

pro oY
the consequences of an acaident or me. function ¢f equipment important tc salety
previously evaluated in the safety analysis report in that the procedure revie-
sions mitizate the consequences of the accident previcusly analyzed, '2) no pos-
gibility for an eccident or pal function of a different type that any evalusted
in the safety analysis report is created in thnat the major ~cncera, i.€., pump
runout, will not cccur under the cperatdr action specifiec above; and (3) ¢h
margin of safety as defined in the vasie for any technicel specificaticn Is nex
reduoed in that 10 CFR 50.43 acceptance criseria is not exceeded.

Tn addition, it has been determined that utilization of these nrocedures »
any accident conditicn requiring cperation of the HPI pumps will not lead .




Mr. 8. A, Yarga -2 - May S5, 1378
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degradation of pump performance during any part of the transient. Performance
of these procedures provides assurance that the total ¥PI flow, whether through
two legs or four legs, will not exceed 550 gpm., Further assurance that pump
runout will net occur results from Biw's indicating that pump runcut will not
occur as long as the back pressure is greater %than the pressure equivalent tc
1500 ft. of water (approximately €50 psi). Fer the largest breax analyzed
(0.17 £t<), RCS pressure reaches about 650 psia in about <00 seconds, at which
time the FPI valves would already be into the balancing evolution. Conserva-
tive calculations based on FSAR and Tecnnical Specification data have been per-
formed and indicate that adequate NPSE exists fcr at least 7.5 hours while
taking suction from the BWST

Tach shift was briefed on tnhe constraints of the license and the small break
LOCA procedure reguirements., An Cperaticns Crder is being written to require
each Operations Jepartizent person to signify understanding of the procelure
changes and manning requirements. Alsc, each Operations Department person is
to physically locate all equipment required to be operated in accordance with
the procedure changes. The Operations Order will further require one person cn
each shift (who is free to respond to the postulated accident) to be stationed
in the Control Room at all times, and one person on each shift to be stationed
on the primary side of the plant at all times to carry out the required action
specified in the procedure changes. A sheet will be attached to the Control Rocm
Log Sheet showing who are the two individualsassigned the responsibilities for
carrying out the actions indicated in the procedure changes.

 of

Each shift will be rebriefed at least once per month of the actions required
in the procedures.

TI has performed drills to verify that the assumed operator response time is
achievable and within the analysis assumptions.

All drills performed to date have shown adequate response (tc the point of
unseating the cross-connect, and HPI discharge vzlves) in less than 5 minutes.

Met~-Ed will submit Tecanical Specification “hange Request covering these
procedures as soon as ncss‘b--.

-

. " SR - s 5 am
Met~Ed will submit propesal for a permanent soluticn by August 3, 19

Should asdditicnel analysss be per
sy -

b 1 ' G- . k| -
<11l make their results available
L ae . 1’
to the NRC, as socn after their e

:
-~ s
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BabCOCk &W“COX Power Generation Group

7735 Oid Georgetown Road, Bethesda, Md, 20014
Teiephone: (301} 951-0202

L Y

April 25, 1978

Mr. Robert L. Bzer

Chief, Reactor Szfety 3ranch
Division of Operating Reactors
0ffice of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Baer:

Attached is a report describing the methods used and the
results obtained from BEW's recent studies of small breaks
in the reactor coclant pump discharge piping for the B&V
lowered loop 177 - fuel assembly plants. This report shows
that at power levels up to at least 2588 iVWt, full compli-
ance with 10 CFR 50.u6 is achieved. BEW is currently
extenling this study to cover power levels ud %o 2772 Wit
and will supplement the attached information as soom as the
studies ars complete. We request an expeditious review of
this information by the staff.

Very truly yours,

s
James H. Tayler
Manager, Licen

JHT/Bh

Gt 2B



ANALYSIS OF SMALL BREAKS
IN THE
REACTOR COOLANT PUMP DISCHARGE PIPING
FOR THE

BEW LOWERED LOOP 177 FA PLANTS

APRIL 24, 1978

Meug 3003y AP



a. The reactor is operating at 102% of the steady-state power level of

2568 MWt. For breaks greater than 0.1 ft, the analysis utilized a
power level of 102% of 2772 MWt.

b. The leak occurs instantaneously, and a discharge coefficient of 1.0 ~
is used for the entire analysis. Bemoulli's equation was used for
the subcooled portion of the transient, while Mcody's correlation was

used in the two-phase portion.
¢c. No offsite power is available.
d. The reactor trips on low pressure at 1900 psia.

e. The safety rods begin entering the core after a 0.5 second delay from
the time the reactor trip signal is reached.

f. The RC pumps trip and coast down coincident with reactor trip.

g. One complete train of the emergency safeguards system fails to operate,
leaving two CFTs and only one HPI and one LPI system available feor
pumped injection to mitigate the consequences of a cold leg break.

h. The auxiliary feedwater (FW) system is assumed to be available during
the transieant. 1Its main function is to remove heat from the upper
half of the steam generator during the initial stages of the transient.
When the secondary side of the steam generator becomes a source of
heat to the primary system, the assumxption of auxiliary FW maximizes
the energy that nust be relieved.

i. ESFAS signal error band is considered in the analysis to signal the
actuation of the HPI system.

j. The peak linear heat generation rate in the hot pin is the maximum

allowed by the Technical Specifications at the 10.5 ft level.

k. Operator action is taken to increase the HPI flows to the intact cold
legs at 10 minutes following the ECCS initiation signal. This assu=p-

tion is eyslained more fully below and in section 3.

As post of the bSreaks evaluated in this spectrum showed core uncovery,

teaperature calculations were necessary. Once core uncovery occurs a
spatial swell distribution an .lysis is necessary to assurs that only the
core covered by miuture is included in the swell level., B&W user “ne FOAY
code. The code was utilired under the same assumpctions as desci’ & adove
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2.3.

was simulated in our present CRAFT code as a step function at 650 secoands

(600 seconds for action, 50 seconds for ECCS signal). This is illustrated
in Figure 7.

Break Spectrum and Results -

All evaluations reported in this analysis zssume the high pressure injection
performances as described in sectiom 2.2. Breaks of 0.3, 0.2, 0.15, 0.1,
0.07, and 0.04 £t2 were evaluated. The evaluation of a 0.5 ftz break was
reported in BAW-10103A, Rev 3, and shows complete core covery at all times

and thus no temperature excursion. The 0.5 ftz break results are independent
of HPI flow and remain valid.

Figure 2 shows the RCS pressure transient for each break. As shown, each ac-

cident initiates CFT flow within 2000 seconds excépt for the 0.04 ftz break.

Figure 3 shows (CRAFT) mixture height as a function of time for each break
of the spectrum. As can be seen, breaks of approximately 0.3 ftz and larger
than approximately 0.04 ftz uncover part of the core. Various uncovery levels

ard times are observed but all trends are consistent throughbut the spectfum.

The 0.04 f:2 break achieves a match up of effective ECCS (the HPI injected

into the intact cold legs) with the core decay heat and the RCS metal heat

at 2500 seconds. After 2500 seconds the mixture level will rise in the core
due to excess HPI injection. As the 0.04 fc2 break has a level of 14 feet at
this time the core never uncovers and no temperature excursion coccurs. For
breaks smaller than 0.04, the match up will occur at approximately the same
time and the core mixture levels will drop slower; thus, for all smaller breaks

the ccre will remain covered.

Figure 4 shows the time duration of uncovery for four core elevations as a
function of break size. These results are from CRAFT. As can be seen, the

naxizum degree of uncovery and the maximum time of uncovery occur for the

O
.
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, £:° break and is the worst case break. This break can thus be identi-
fiad as the worst case. A similar uncovery occurs for the 0.1 and 0.07 ft2
“exsie, Tne 0.07, 0.19, 224 0.15 EFt” breaks were analyzed for temperature
resocnse. The results are shown in Figure 5 and are well within the criteria
of 10 CFR 50.46. They provide positive assurance that all breaks of the spec-

trus are within acceptance criteria.
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2. If no flow in one train:

- open pump header cross-connect
valves

= check HPI valve position and open
1f closed “

3. Secure flow through normal makeup
line 1. flow is indicated

4., Throttle HPI valves as required

to balance flow and meet run out

limits
The above actions initiated at five minutes and completed within 15 minutes
subsequent to the ESFAS actuation ensures adequate HPI flow for accident miti-
gation. In the analysis, credit is taken for the HPI flow as the HPI injec-
tion valves are opened. Figure 7 shows the calculated HPI flow for a typical
plant as a function of time for a 10 minute valve opening. As shown in Figure
7, the majority of the HPI pump capacity would be delivered with a partial
valve opening. For the small break analysié, a linear flow versus valve posi-
tion response was simulated by a step function increase, 10 minutes after
ESFAS actuation.

Evaluation of Other B&W Supplied Plants

2. Davis-Besse — The DB-1, 2 and 3 Plants have been analyzed for a spectrum
of small breaks at the RCP discharge in accordance with an approved small
break evaluation model. This analysis is reported in BAW-10075A, Rev 1,
March 1976. 1In addition, the Davis-Besse 1, 2, and 3 units have a split
high pressure injection and makeup system design. The Davis-Besse HPI

pumps, therefore, have considerably higher capacity at the system pres-
sures experienced.

b. 205 and 145 FA — These plants have been analyzed for a spectrum of small
breaks at the RCP discharge in accordance with 2n approved small break
evaluation model. These analyses are reported in BAW-10074A, Rev 1, and
BAW-10062A, Rev 1, March 1976. In addition, the 205 and 145 FA HPI sys-
tems contain cross connects between the two lPI trains downstream of the

HPL injection valves. These cross connects efiectively achieve the same

-
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flow split as the operator action assumed in the current 177 FA lowered

loop analysis and the flow split is achie<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>