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WESTINGHOUSE CLASS 5

APS00 LONG TERM COOLING TEST SPECIFICATION, REV. 1

1.0 BACKGROUND INFORMATION

This test was initially designed to demonstrate the low pressue (<50 peig) long-term
cooling phenomenon of AP600 with a quartz model. Quartz material was selected
because it would provide visual results and because Portland Genera! Electric (PGE)

would contribute in funding such a program.

However, some concerns associated with the guartz model were raised about the

modelco:t.theufeoperationofthemtmdtbehmiuu'onmthemumprulure.

Consequently, stainless steel was selected for the following reasons:

(A)

(B)

(D)

memmodelmonbbemnatlovm,abomﬁbm. It was felt that

&t this low a system pressure Automatic Depressurizatior. system (ADS) can

not be adequately simulated With stainless steel model the system pressure
can be much higher, hence ADS actuation can be simulated accurately.
Since the pressure limit on the quartz material is so low and the water
temperature in the test is relatively high, the margin for the safe operation of
the test 18 very small.
Thecootoﬂhemqjorcompounhmchuthemvcuel.ifmadeofqm.
would be approximately 30% of the entire test model cost. The cost of stainless
steel vessel would be mignificantly less.

With stainless steel model, the original test scope can be fulfilled, and
additional scope can be added
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Since the NRC review of the APS00 Program has begun, the scope of this test shel
be expanded to help address their concerns. Finally, the entire Lest facility shall be
& complete and scaled representation of the APS00. The test I8 now g jow pressure

LaN )
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20 PURPGSE 3
mamhdzdpdwpm&vdidthwmlhymulkmwvmfymm

thermal hydreulic computer codes. The dats shall capture key AP600 phenomenas

such «* grevicy injection, natural convection and post-accident long term core cooling

behavior et various modes of operstions.

To validate the APE2) thermal hydraulic computer codes, the following festures shall

be incorporated in the test:

The APS00 Reactor Coolant System including the reactor vessel and internals,
iwo steam generators, two reactor coolant pumps, the pressunizer and the
connecting hot and cold legs.

APS00 paseive safety features including the steam generstor system (SGS) the
pasaive core cooling systems (PXS) and the sutomatic depressurization system

(ADS) shall be simulated in the test. The non-safety systems connecting to the

passive safety system. also shall be simuisted. These non-safety systems
include normal residual heat removal system (RNS) and chemical and volume
control system (CVS).

The interaction between the passive safety features and the non-safety systems
shall be investiputed.

The APS00 conteinment sump and floodup volume shall be simulsted in the
leet Lo investigate sump recirculation behavior,

Small break lost-of-coolant-sccidents (SBLOCA) and inadvertent ADS
operstion shall be simuiated in the test to investigute the operation process of
the AP600 passive safety features. Each of these accidents shall be simuleted
from the onset of the accident to the final long term core cooling mode operstion.

LT
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20  PURPGSE (Coutinued)

Each operation shall provide data to characterize the cooling flow paths into the
simulated reactor, through the core, to and out the ADS vaives, steam generators, the
ADS valves on the hot legs and the break in the loop piping, and other loops in the
test facility.

Since this test is a low pressure integral system test, it will provide data to validate
the low presaure range cf the computer code. The high pressure data will be provided
by the SPES test in Italy. However, this test shall provide data at a pressure
overlapping the SPES test.

Chal DR B
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TEST OBJECTIVES
'I‘heovnllobjoctiveofthemwommiltoobhintutdlnatnﬁmmoduof
operations of a 1/4 height scale model of the AP600 Reactor Coolant System (RCS) and
applicable portions of the AP600 PXS, Steam Generator System, ADS, Chemical and
Volume Control System (CVS) and Normal Residual Heat Removal System (NRS).
The test is designed to operate at 400 psia and 400°F.

This scaled experiment shall be made of stainless steel material. Tae RCS model
shall include the reactor vessel (RV) and the internals, pressurizer (PZR), two (2)
steam generators (SG), two (2) hot legs, four (4) cold legs and the associate valves and
pipes. Thelowerwnmmantmaunchubemoddedwindndethalwmnnd
other lower containment volumes Lhatviﬂﬂoodﬁpduﬁngthemtndthem
containment recirculation operations. The portions of the PXS to be modeled shall
include the ADS, two (2) accumulators, two (2) core makeup tanks (CMT's), cne (1)
pndveﬂﬂheatachm,mdm(l)mnimntwmmm
(IRWST) as well as all interconnecting valves and piping. One (1) makeup pump and
the associated makeup piping loop of the CVS and one (1) normal residual heat
removdpumpmdthemodludpipeﬁmthemwmwldh‘lboahube
modeled.
OneminofADSohanbenudmtheunwnmtmindepandmtmm
AP600. This simulated ADS train shall consist of three (3) parallel lines simulating
me&nmm(a)mdmms.mmmhﬁmmdy-ahdwumt
two trains in AP600. The number of 4th stage rains and locations shall be properly
modeled 1o the test. In addition, the 4th stage ADS orientation shall be adjustable

in the test.

UBAUTMONCT I
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WESTINGHOUSE CLASS 3

‘I'ESTW‘ECTNES.(Conﬁnued)
Water will be used as the working fluid anc the reactor core will be simulated with

elemichuterrods.mlodtomtchAPGOOmdouybutdmin;theloum

cooling mode. Break locations on both the hot and cold leg loop piping, direct vessel
imjection (DVI) Lines, CMT balances lines o either the pressurizer or the cold leg, will
be eimulated.

Specific objectives are to:

Derign and construct a scale model which will provide valid thermal hydraulic
data including the long term cooling mode for the AP600,

Measure flows, pressure drops 2nd temperatures in all loop flow paths and the
simulated reactor vessel to characterize the operation of the APS00 during the
loummmhummwobtdnammmdwbdmmmm

" Determine from the experiments, the effects of injection line size as well as

ADS vent line sizes on the core cooling behavior and provide & rationale to
scale these results to the AP600.

Provide valid thermal/hydraulic data on the core flow behavior on a scaled
basis for each of the different injection modes: sccumulators, CMT, IRWST
and the lower containment sump return,

Provide data on the effect of the location of the 4th stage of the ADS on core
coalng.

Investigate a wide range of test conditions to examine the limits of core
coolability for the post accident period.

Provide data on the interfacing effect from CVS makeup pump and RNS RHR

pump on long term core cooling.
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30 TEST OBJECTIVES (Continued)

Provide a basis to scale the test result to high pressure core cooling transients.
MumnﬂmuﬂheADSmdthebuahuweﬂuo&harloopﬂwpam.
Thueﬁwmmummuchﬂlndmtheuﬁmaﬁonofbownbuﬂdupm
APS00.

Provide capability to simulate the injection of nitrogen gas from the PXS
accumulators in order to show that non-condensible gas does not have an
adverse effect on PXS injection and ADS venting capabilities.
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50  TEST FACILITY REQUIREMENTS
The test facility for the AP600 Long Term Cooling Test shall model the APS00 RCS,

PXS, ADS, portion of SGS, CVS ard RNS and lower containment structures. A

proposed test facility P&ID is shown in Figure 1. The test facility shall have the

following capabilities:

(A)

(B)

{C)

(D)

Ohil NS0T 8%

mndnmuwfwmwmmhndmpwﬁn‘mumalm
thatthemtmbeconmuaedmdopuﬂedvimu.ddnqmdufety,
The facility shall be constructed indoors. Large tanks, if required, may be
phcedoutdmifldeqnnepmtecﬁo;xﬁvmheduorotharwvimmmul
damage is provided. All test components shall be situated at scaled heights as
determined from & scaling study based oo prototypical AP600 dimensions.

A controlled electrical supply system estimated to be at least [400] (b,c)

'hlovnmmmbepmdedwmthedmwdhawmdﬂnthemw

core model in order to mmulate the core decay heat during long term cooling
operation. Controls must be such that the decay heat transient can be
approximated.

A cold water supply capable of providing uncontaminated cold water at
adequate rates for system and equipment fill, CVS makeup, and SG feedwater
supply. Pumped fill and drain capability must be installed

Adequate drainage systems must be provided to remove water from the test
loop as well as any spillages or overflows such that the test facility will not be
adversely affected.

10
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(J)

WESTINGHOUSE CLASS 3

dhdmum'mmmbepmvided
Adequate ventila
| uonmmbemvvid.dtommovemor
dltchmﬁvm thetanfad.h'ty. e
A da '
QOOUOcuanmtem(DAS)tondupto} ] g
ﬁnmvanom
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WESTINGHOUSE CLASS 3

TEST FACILITY REQUIREMENTS (Continued)

drewings are attached in Appendix A for review, In addition, the vendor has the
responsibility of procurement and fabrication of the entire test facility which includes
instrumentation calibration. Bench testing of instrumentation is permitted if

necessary subject to AP600 Test Engineering approval.

LIRS et
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WESTINGHOUSE CLASS 3

60  TEST ARTICLES (Continued)

(L)

Chemical and Volume Coptrol Svetem (CVS)

Portion of the CVS shall be modeled. Specifically, the CVS makeup pump and the
associated lines to the steam generator channel head (cold leg side) shall be
modeled with stainless steel material. Westinghouse 1s to provide detail design
and the vendor is to fabricate it.

I iz Pini

All interconnecting piping shall be designea *o be of proper size based on the
scaling anaiyeis. Adequate pipe strength, support and flexibility shall be provided
to insure the integnity of the system. All pipe lines shall be designed and routed
to avoid water hammer and shall e capable of being completely drained and
cleared Injection lines and vent lines shall contain replaceable orifices for

simulating the effective pipe size. Westinghouse is to provide detail design of the

piping for fabrication by the vendor.

mevendwnwperfomthemknqmndwwe.hbﬁuumdwmuew
articles and submit the design to Westinghouse Test Engineering for review/approval
prior to their procurement.

LGPl et ]
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WESTINGHOUSE CLASS 3

7.0 INSTRUMENTATION AND CONTROL REQUIREMENTS

Proposed instrumentation and control locations are identified and superimposed on the
th&muthmmle.hmwuﬁonmmemthlhwann
2. These instruments and their locations are shown only to provide a basis for & final
instrumentation and control plan. They have been chosen to obtain data needed to
pafomanwmﬂmenergbahnceoﬂhepﬁmnryloopdnﬁubo&u‘ndemmd
steady state conditions.

(A)  Tvpes of Instrumentation

It 18 important to define all the instrumentation that may be required to obtain

amndenergyblhnceintheu-tfndlitymorwmmonoftheloop.

Allowances for installation of instrumentation, such as taps for differential

pressure transducers, can then be installed during construction in the event they

are required in the future. Table 1 is a preliminary list of the instrumentation.

It is by no mzans a complete list since more may be added in the future as needed.

However, it does serve the measuring purpose for those tests listed in Section 9.0.

ﬂefoﬂoﬁm:mdmmmuﬁonmwbeprmdadforthemm

Term Cooling Test:

. Tbermocouplu(T/C’s)lh:nbeundtommunthzumpmmnofthe
codn&inthemmaryndncmdnrymm-unnumympplyor
component cooling water. They also measure selected component wall and
insulation temperature in order to complete mass/energy balance on the

component.

Ubal DOROTRY
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WESTINGHOUSE CLASS 3

70  INSTRUMENTATION AND CONTROL REQUIREMENTS (Continued)
TCllhndwbemedmmmmthemmpenthibuhoninthe
beater core. Locsions shall be “hosen within selected heater rods to obtain
both the axial and radial temperature distribution within the heater core.
Pmmiummdethamocoupludnﬂbeundmdmmdthmuzh
mmﬂedpuﬁqmmwalwhvdvoltmmdmdogw
digital conversion circuit in the dsta acquisition system (DAS).

. Roccrdingﬂowmem-haubeuudwmdlliulephannmm
flow rates. mnmofmuemeuummbemuy.elmdm

* Pressure transducers shall record the absolute pressures within various
tanks and at selected location in the test loops.

. Diﬂ’mﬁdmmducenlhﬂbenudwmonipuumdmp-md
liquidlcvehinthevuioulunhmdvunhinthemloopouvelluthe

liqud inventory in various pipes in the primary loop. b,c

——

r

|

|

;

L B

. Mmme&nmbeundtommulmdephmmﬂoworhqmd
flow. For low rate liquid flow, 8 magnetic flow meter or other applicable
flow meters can be used.

* Instrumentation is required to measure and record the ambient air

conditions including barometric pressure, temperature and humidity.

ChaUTHON0T oY
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7.0 INSTRUMENTATION AND CONTROL REQUIREMENTS (Continued)

B)

(0 ST Wy

Types of Controls

The test shall model the APS00 process control where ever necessary. Controls
shall be utilized in the test facility to aid the smooth operation of test rune.
Following is & preliminary list of procese sontrols to be used in the test.
Additional controls may be added if necessary subject to approval by AP600 Test
Engineering:
* Steam Generutor Level Control
Water level in the steam mméor shall be controlled. This is performed
by monitoring the steam generstor level which is interlocking with the feed
water control valve. A Programmable Logic Controller (PLC) can be used

for thie purpose.

-+ Steam Generator Main Steam Throttle Control

Main steam flow is controlled with throttle valve and PLC.

*  ADS Actuation
The ADS vaives are interlocked to open &t selected CMT water levels.
Valves included in this operstion are 1-3 stage ADS valves and 2 fourth
stage ADS valves.

*  CMT Actuastion
The CMT injection line isolation valves and the CMT to cold leg balance line
isolation valvee are normally closed and sre interlocked to open
simultaneously. They are controlled by PLC to open at simulated "S* signsa/
or low pressurizer water level. The isolation valves st the CMT to pressurizer

balance lines are normally opened and no interlocking reguired.

20
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70  INSTRUMENTATIC.Y AND CONTROL REQUIREMENTS (Continued)

050D RY

* Steam Generator Steam Isclation Vaive Control
On/off control of each steam generator steam line isolation valve. Valve
is normally open and is interlocked to close.
* Reactor Vessel Heater Rod Control
Power to heater rods is interiocked to shut off at high hester and sheath
temperature, high reactor vessel pressure or low reactor vesse! water level.
* PRHR Discharge Line On/Off Control
PRHR discharge line isolation valve is interlocked to open at the actuation
of the first stage ADS valve.
Otheron'oﬁ'vnlmmCVSandmpumpdinhmbohﬁonvdm.

21
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(13

L

Note 1: The gauges on the tops of the acoumsula
pressure as the tanks are charged with nitrogen

I (Cont inued)

tore are necessary for the

N® Not enough data available at time of revision,.

operator to determine tank

Rev. B/14/92
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80  DATA ACQUISITION
The data scquisition system shall include the equipment necessary to receive,
m:mit,mndmﬂthevdugeormmtﬁmhoutputhmthemdmdm
sensing wnstruments including amplifiers, signal conditicners, transmitters,
interconnecting wiring, analog to digital convertors, interfacing boards, switching
panels, computers, displays and other recording devices as needed.
‘A) Loput Chanpels
The ability to receive up to [1000) (b.c.) analog signals from the various
thermocouples, pressure sensors, fiow meters and other instrumentation and
record them digitally will be required. Shieided leads shall be used for all
signal input leads to minimize noise.
(B)  Sampling Rates
Total system input for the required dsta scquisition system shall be &
minimum of (70 channels scanned per second) (b,c) Higher input rates are

allowable.

(©) Svetem Accuracy
Duiﬁxingmforﬂunn’mﬁm.h&mmeASMmoetor
exceed the following requirements: b,c
*  Thermocouples — ™1
* Flow Meters |
* Pressure Transducers
* All other instrumentation
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WESTINGHOUSE CLASS 3

80 DATA AOQUISI’HO!}I (Continued)

(D)

‘E)

(F)

(G)

URaULMT

Signal Input Levels

The data acquisition system must be capable of processing the following signal
levels for the various instrumentation channels:

* Thermocouples r —]
* Flow Meters

* Pressure Transducers

* All other instrumentation
On-Line Data Storage

The capacity of the data acquisition system must be capable of storing and
mmmmmdnuuuiovedmdneorﬂodduﬁn‘lcmwt. Steacy state
m:uupocudtomnforupwthmhounorlow. Transient tests may

L,c

* run for up to 8 hours or longer.

On-Line Mogitar
Thedataaoqni:iﬁmmhmmuthntheuﬂbﬂitydvnhdlﬁumm
while testing is in operation. For example, dynamic strip chart displays, CRT
dilphn.chmndmmhmmothummbhdhphnlhﬂhlnﬂnblefor
venification

Pos: Tost Requirements
Pmtltamofdlundnulhllbeondmmmwchn
mpnmdilhnuormam&cup-wbeddhmdwwmw
Corporation following each series of tests.
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WESTINGHOUSE CLASS 3

TEST GPERATION |

Theopnﬁonofthetutfadhtyuhﬂhutabhnhednddmentodin&ehn

Operating Procedures. These Operating Procedures shall include, but not be limited

to:

(A) Facility Shakedown
Annuofmwpmﬁowmﬂubep«fmmcdwmmnhemoddhu
beenbuilttotbolpociﬁaﬁoudlﬁmdha‘inmdthnthohcﬂitymbe
operated safely and reliably. As a3 minimum, the following types of Pre-
Operational Tests shall be performed:

—

46

—————



80 TEST OPERATION (Continued)

|

|

(C)

WESTINGHOUSE CLASS 3

AummuﬁanndtheDASMbcalibnndwu‘enbhuﬁoul

mmw@mm@wmwwmqmm.

Amdmhﬁmm&wud«mmndmﬁmmu

documented.

locegral Svetem Testung

Mmummmmmmmmuwwme:

. thcmﬁnofﬁolm&muﬁtymhuppﬂbﬁmthh—emmmt
refueling water storage tank (IRWST),

. thelongummcoohummﬁtymbupmdthennurdmcuhﬁon
ﬂowpathﬁmthoﬂoodadmv-nlclﬁty.md
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WESTINGHOUSE CLASS 3

80  TEST OPERATION (Continued)
* the operstion of the ACCs and CMTs during different types of SBLOCAs
combined with,
- Single failures of ADS valves
- Active or inactive PRHR
. Activoorinutanon-nfdle{RorCVSm

steam generators (SG), the ADS vaives on the hot leg and the break in the reactor
coolant system piping. These tests shall be defined and delinested in & test matrix to
bopmviddbyANOOTouEnﬁu-ﬁn‘. Attention shall be given to the initial
mditiomoftb.mhoppﬁorblnﬂioﬁondthu. ‘l'hi-includuinimllym
inventory, power, pressure, flows, and temperstures.

Mmunmorm-uubmmmosvmrmmuuy;

*  Small Break LOCA Tests

* Long Term Cooling Tests
'm-umu-hnuuopwpdinunﬁuuuhnz

VMO
4B
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TEST OPERATION (Continued)

WESTINGHOUSE CLASS 3
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TEST OPERATION (Continued

Long Term Cooling

Senes 8 Other tests shall be added if NeCessary as determined by APSO(

Test

Eng neering




WESTINGHOUSE CLASS 3

100 TEST REPORTS AND DATA REQUIREMENTS
wman-mumpmmorwmmmmmum A senes of
repmndpmdum-haﬂbcmbmimdudehvmblainmwpmpﬂydmem

the test facility design, operation and data reporting.

(A)

(B)

(C)

(D)

QB0 TVORCTRE

Facility Design B
A faclity design report describing the facility, test articles, instrumentation and
data acquisition system used to meet the requirements of this specification shall
be prepared by Westinghouse with the help of the Test Vendor.
Ipstrumentation Bench Test Report

A summary report shall be provi- -2 sy .'e vendor if bench testing of certain
types of instrumentation is Do eea.y. The vendor shall provide
recommendation to Westinghouse Test Engineering on instrumentation selection

'fcrtheunm.

Test Opernting Procedures

A series of Test Operating Procedures describing the operation of the facility and
the test matrix shall be prepared by the test vendor in accordance with the
applicable QA requirements of Sectior: 11.0 and shall be submitted for review
mdappmdbyWMomewmwthomnofum.
Wmmmmmumdmmmmmwmemnof
each test.

Test Dats Transmittal

Following each completed set of tests, data is to be transferred to 8 suitable
electronic media and forwarded to Westinghouse Test Engineering.
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WESTINGHOUSE CLASS 3

100 TEST REPORTS AND DATA REQUIREMENTS (Continued)

(E)

{(F)

GEAODOROTRG

Pralizi Test R
FoﬂowingtbecompleﬁonofuchMmiudeﬁnodinSocﬁonD.Odluilwbe
collected, verified and transmitted to Westinghouse Test Engineering as a
preliminary test report. this report is to include all test calibration data, a
verified data reduction caiculstion and an error analysis of the instrumentation.
Final Test Report

Aﬁndwtrepmnwbepmdedwhltw'hichmuinna
description of the test facility and construction, photos and video tapes of the
test facility in various operating modes, test results, pre-test and post-test
cabbrations, instrumentation error/uncertainty analyses, data reduction, data
verification and analyses performed. All data stored electronically and all video

'uwmupmwwwmomrmsmwmmm:m

report. This final test report shall be a cooperative effort betweer. Westinghouse
Test Engineering and the vendor.

Also, included in the final test report shall be a section of detail instrumentation
and DAS description as well as control logics.
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WESTINGHOUSE CLASS 3

11.0 QUALITY ASSURANCE REQUIREMENTS
Testing quality sssurance shall conform to ANSUASME NQA-1-1986. As this is &

safety related test, the Code of Federal Regulations title 10 Part 21 (10CFR21) also

applies. To incorporate the requirements of NQA-1, the following measures shall be

taken in the detailed test procedure:

3

Provisions tor ensuring that those performing the tests are qualified and tra:ned
in the quality sssurance requirements of the test specification.

Provisions for ensuring that changes to the test procelure sre reviewed and
approved to the same extent as the originals.

Provisions for ensuring that the latest approved revision of the test procedure
e used.

Provision for cslibration of test equipment, traceshle to recognized national

" standarde. If no such standard exists, a description of the calibration method

shall be included.

Provisions for verification and configurstion control of computer software (if any)
used to collect or reduce dats.

Provision for reporting and reconciling deviations from the approved test
procedure.

Provisions (such as & signed checklist) for ensuring that test prerequisites are
met. Test prerequisites include calibrated instrumentation, appropriste
squipment, trained personnel, condition of test equipment and item(s) to be

tested, suitable environmental conditions, and provisions for data acquisition.
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WESTINGHOUSE CLASS 3

QUALITY ASSURANCE REQUIREMENTS (Continued)

10.

Provisions fnr-cnluring that necessary monitoring is performed and that test
conditions are maintained. (A test long containing periodic signed entries that
include any pertinent observations or information not captured elsewhere is
recommended.)
Documudmlmtbndumdubytbumbmthnm
requirements were met.

Identification in the test records of items tested, date of the test,
instrumentation and dats recorders, type of observation, results snd
acoeptability, action taken in connection with noted deviations, and person who

evaluates the “est resuits.



WESTINGHOUSE CLASS 3

Drawing List

LKL 911100 (18 sheets) Reactor Vessel General Assembly
LKL 811202 (14 sheete)  Upper Reactor Vesse! Assembly
LKL 911201 ( 5 sheets) Lower Reactor Vessel

LKL 911206 ( 2 sheets) Upper Internal Assembly

LKL 911022 ( 9 gheets) Lower Internal Assembly

LKL 911007 ( 3 sheets) Grid Ring - Outline and Details

LKL 911004 Top Reflector Hold Down Ring
LKL 911010 Lower Core Plate - Alternate
LKL 911014 Upper Core Plate
LKL 911018 Lower Core Barrel
LKL 911028 Reflector Ring
LKL 911029 Reflector Liner
LKL 911102 Bottom Support Flange
LKL 911104 Heater Rod Details

— LKL 911106 Barrel Hold Down Rings
LKL 911107 Static Tap Tube
LKL 911108, Static Tap and TC Boes
LKL 911108 DP Tool Detail
LKL 911200 Instrument Ring
LKL $11203 Alignment Pin & Boss Plate
LKL 911204 Hot Leg Nozzle
LKL 811208 Upper Guide Tube Dets s
LKL 911212 Upper Barrel Details
LKL 911205 Upper Vesse! Details
LKL 911207 Lower Guide Tube Details
LKL 911208 Upper Support Plate
LKL 911210 Top Barrel Plate
LKL 911214 Top Flange Assembly
LKL 911219 Primary coolant Loop Layout

LKL 920200 ( 7 sheets) Test Model Isometric - at 0 gide
LKL 920201 ( 7 sheets) Test Model Isometric - at 180° side

LKL 920203 ( 8 sheets) P&ID

LKL 911218 ( 2 sheets) Vessel Instrumentation/Hookup

The above drawings cover appronmately 0% of the entire test facility. More drawings shall
be provided when available.
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PAGES 56 THRU 144 CONTAIN AP600 LONG TERM

COOLING TEST RV GENERAL ASSEMBLY

AND DETAIL DRAWINGS. THESE ARE PROPRIETARY

TO WESTINGHOUSE ELECTRIC CORPORATION.




