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GENERAL REQUIREMENTS

General :

This Requirement Outline includes the essential information required
by the menufacturers of power plant equipment to submit a proposal for
furnishing the equipment covered by the DETAIL REQUIREMENTS, section
2:00. The eguipment will be part of a nuclear-electric generaving
station having a nominal capacity of 450 MWe.

This equipment will be installed as part of the No. 1 Unit as the
Ginna Project, Rochester Gas and Electric Corporation, located in
Wayne County, approximately 18 miles east of Rochester, New York.

This electric generating unit is scheduled for commercial operation
on June 1, 1969.

PROPOSALS

Proposals shall be drawn in the name of Gilbert Associates, Inc. as
Consulting Engineers and Agent for the Westinghouse Electric Corporation,
Atomic Power Division, the Prime Contractor. '

Proposals shall be submitted as follows:

Originel and five (5) copies to:

GILBERT ASSOCIATES, INC.

525 Lancaster Avenue
Reading, Pennsylvanie 19603

-Attention: Mr. H. F. Ulmer

Chief Purchasing Agent
DEFINITIONS
OWNER shall mean the Rochester Gas and Electriec Corporation.

PRIME CONTRACTOR shall mean the Westinghouse Electric Corporation,
Atomic Power Division. .

ENGINEER shail mean Gilbert Associates, Inc., an Agent for the PRIME
CONTRACTOR.

MANUFACTURER shall mean the successful Bidder for all equipment
covered by this Requirement Outline.

EQUIPMENT QUALITY

All equiprment end services offered by the Bidder shall be of such
quality as to meke the equipment safe with high availability. To
this end, all items offered, including all accessories, sheall be
of proven reliability.
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CODES AND STANDARDS

A1l equipment offered shall be designed and menufactured in accordance
with accepted current standerds of the electric utility industry and
shall satisfy all appliceble codes, including stete and local ordin-
ances pertaining to the design and operation of such eguipment.

Wnere required, the MANUFACTURERS shall have .all pressure parts stamped
by a certified insurance inspector and three (3) copies of the
certified inspection report forwerded to the ENGINEER.

INSPECTION
Inspection

Shop fabrication and field erection shall be subject to inspection and
approval by the PRIME CONTRACTOR and/or ENGINEER. Any inspection by
the PRIME CONTRACTOR and/or ENGINEER shall not be considered as a
waiver of any warranty or other rights. The PRIME CONTRACTOR and/or
ENGINEER shall have free access to the MANUFACTURER'S shops for
inspection of construction and for observing shop tests. All tests
required for certification-of equipment shall be made at the expense
of the MANUFACTURER:

Factory Inspection and Tests

Prior to start of manufacture, the ENGINEER is to be notified in
writing at least fifteen (15) days in advance of those tests and
inspections that he and/or the OWNER wish to observe. Four (k)
certified copies of all factory test data are to be furnished to
the ENGINEER for all tests normally supplied "or as’ required to
satisfy codes and regulatory bodies. ’

Field Tests

After installation, the PRIME CONTRACTOR reserves the right to meke
tests at his expense to demonstrate the ability of the equipment
furnished by the MANUFACTURER to operate under the conditions speci-
fied and to meet the guaranteed performance. These tests will be
conducted in accordance with the latest applicable Test Code in
effect at the time of the test with such modificetions as may be
mutually agreed upon between the PRIME CONTRACTOR and the MANUFAC-
TURER. If the results of the tests conducted indicate that the
equipment does not meet its guaranteed performance, the MANUFACTURER
shall, at his expense, make all necessary adjustments or changes to
improve the performance to meet the guarenteed performance. All
subsequent tests until acceptance by the PRIME CONTRACTOR shall be
made at the MANUFACTURER'S expense:

The Bidder shall furnish a list of any field tests of the equipment
vhich must be made during instellation and initisl start-up.
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1:10.2

DRAWINGS AND INSTRUCTION BOOKS

Quoted price shall include the cost of furnishing three (3) reprodu-
cibles and two (2) copies of certified drawings to be submitted for
approval and three (3) reproducibles of final approved drawings for
record. If reproducibles are not available, quoted price shall in-
clude cost of fourteen (14) prints for epprovel and fourteen (1k)
prints of approved drawings for record.

Quoted price shall include the cost of thirty (30) copies of instruc-
tion books covering all equipment being furnished.

CLEANING, PAINTING AND PROTECTION

Every effort shall be made in the design and fabrication of the equlp-
ment to avoid dirt traps. Internal surfaces shall be free of dirt
and scale prior to shipment.

All exposed metal surfaces, unless otherwise finished in a manner
standard to a particular manufacuure*, shall be painted by the
MANUFACTURER in a manner approved by the ENGINEER.

All machined surfaces shall be adequately protected against corros1on
and damage during shipment and storage.

All equipment shall be shipped with adequate packing and protection
provided to permit outside storage at the plant site with no addi-
tional protection.

- PIECE MARKING

The separate pieces of equipment shall have matching marks to faci-
litete assembly during erection. To facilitate unloading and
erection, the weight of each mejor component shall be marked in a
conspicuous location thereon with painted numerals at least three
(3) inches high.

MOTORS AND MOTOR CONTROLS

Motors

All electric motors, where specified as being furnished by the bidder,
.shall be in accordance with the latest revision of the ENGINEER'S
Specification No. SP-5201, -Biddexr shall supply Thomas flexible .
couplings and coupling ghards between the motor and driven equipment..

Motor Controls

All motor ccntrol equipment will be furnished by others except as
specified.
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STAIL REQUIREMENTS

Eguipment to be Suvplied

The equipment to be supplied shall inciude, but is not limited
following items.

Four (k) Motor Driven Verticol Station Service Water Pumps.
Mounting of drive motors and any required couplings.

Equipment Supplied by Others

The following items will be furnished by others:

Foundations, anchor bolts and shims.

RO-220k
9-16-66

to the

Four (4) Westinghouse A.C. drive motors for mounting by manufacture.

Design Data
General

Pumps shell.ve of the vertical cenirifugal type arranged for discharge
a2bove the mounting pvlate and shall be equipped with a suction strainer
designed for protecticn of the pump internals with not less than 3/8"

openings.

Pumps

Pumps shall be of the vertical turbine type with open line shaft type
construction, enclosed types impellers, water lubricated metal shaft
bearings, a structurally rigid discharge head and a packed type shaft
seel., Pump shall be designed for high reliability and lqu beering

life.

Pump ¥aterials

Discharge Head Cast Iron or Fabricated Steel
Column Pipe Steel

Shaft Stainless Steel

Impellers Bronze

Bowl Cast Iron

Wearing Ring Bronze

Bearings Bronze

Strainer , Stainless Stezl or Non Ferrous

Service Conditions

Each pump shall be designed for the following service conditions:

Capacity, GFH4 5300

Pump Discharge Pressure 75 Psig
Temperature 80°r

Pump Base Elevation 253'-6"
Minimum Water Level 229'.0"
Water Scurce Lzke Ontario

Pump Vell Bottom Elevetion 212'-6"

'\

Zach nunp ma t be capable of operating in parallel with oll other pumps.
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Alternates . |
H
3IDDER is reouesied o submit aliernate dids for any different d=sign
Teztures vhich will izprove the weliability of these swmps and raduce
reintonsnce. Parcticulor abtention is called i t0 metheds of cxtending ‘
al

beaping lile.

Seismic D2sign Reguirements

The Stetion Service Water Pumps shall be capzble of withstarding seicmic
loads eguivalent to .32 g in \.he vervicel and horizontal directions
with both motions occurring eciruitencously. There shiil be no loss

of function of the puuwps when subjected Lo these sccelerationsz.

DATA REQUIRTD YITH FROFOS! ) .

BIDDER sanli submdd with I
offercd. Tais data shell

pro*xo.,e,.. complete data for the equipment

his
inciude, but is not limited to the following:

Cutline a2 gecticnsl drowings shov:a'.ng prinecipal dimensions, operating
and maingenoace clearances and weights of all components.

Stetewent of guarantee bescd on design conditions. .

Tabuwlation of alli components showing materials of construction and
'l:h'.i.ekncss or size, .

Performa:ice curves showing TDH, NESH efficiency and brake horsepover
for various cavacities.

"Welght of heeaviest piece to be handied for msintenance.

|
1
|
|
|
- 1
Minimum flow. !
Pump spea=d. i
Description of tests which are specified or recommended. 1

Time required to submit certificd drawings efter awerd c;f contract.
Time required for delivery efter award of contract . .
List of zecommended spore parts.

Humber o: shait bearings and tyve. :

Clearanc: required to remove pump for maintsnonce. : .

Stotement: of pumps @bility ©o meet reguizemsnts of Seciion 2:03.6.

. ; is inecluding transperiation
. E.’::‘.ulc’~ "n .1... cle:‘:.'!:,r state his detalled price policy
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, EQUIPMENT SPECIFICATION

1.0

2.0

2.1 ..

2.1.1

2.1.2 |

2.1.3

PERE

2.1.5

2‘1.6

2.1.7

2.1.8

This document contains proprietary information of Westinghouse
Electric Corporation (Atomic Power Divisions)and is to be re-
turned upon request. Its contents may not be disclosed to others
or used for other than the expressed purpose for which loaned with-
out the written consent of Westinghouse (Atomic Power Divisions).

SCOPE

The intent of this specification is to set forth the general and
specific requirements of design, fabrication, inspection; testing,
cleaning, and packaging for tubular heat exchangers intended for
use in the suxiliary systems of a nuclear power plant. \

-

CODES AND STANDARDS REFERENCED

The heat exchangers shall be in accordance with the referenced codes
and standards which are applicable to the design, fabrication, in- ’
spection, testing, cleaning, and packaging of the equipment. All

references shall refer to the latest revisions, addenda, code cases, "
and 1nterpreuatlons in force as of the date of thls Equipment Speci- :
ficetion: . .

' References No:t Attached

" .
Standards of prular Exchanger Manufacturers! Association (TEMA) .

ASME Boiler and fressure Vessel Code, Section I - Material Spe&ifications

ASME Boiler and Pressure Vessel Code, Section III - Nuclear Vessels

ASME Boiler and Pressure Vessel Code, - Section VIII - Unflred Pressure
Vessels - plus addenda

"American Standard for Pipe Threads, ASA B2.l . i

Amerzcan Standard for Steel Pipe Flanges and Flanged Fittlngs ASA

.Bl6 5

~Amer1can Standard for Steel Butt Weldxng Fittings, ASA B16. 9

Amerlcan Standard for Steel Weld Fittings, ASA B16.11

VESTINGHOUSE ELECTRIC CORPORATION

ATOMIC POWER DIVISION

WAFD FORM U412

Revision No.. O . .

to
E-Spec. 676228 Page _1_ of.EE_Pages







v ! BQUIPMENT SPECIFICATION
&;\) 2.2 References Attached
@ g 2.2.1 Westinghouse Draw:.ng 498 B 932 "Weld Preparation for Stainless -
‘ Steel Pipe"
2.2.2 Westinghouse Specification PS-292722, "Cleaning and Packeging
Requirements”
2.2.3 () APD EDSK 329359, "Tube Seal Weld Requirements"
2.2.4 Westinghouse Preliminary Outline Sketches:
Number Equivment
MC-1257 Regenerative Heat Exchanger
MC-1258 Non-regenerative Heat Exchanger
MC-1259 Excess Letdown Heat Exchenger
MC-1260 Seal Water Heat Exchanger
MC-1261 Residual Heat Exchanger
MC-1262 Component Cooling Heat Exchanger
MC-1263 _ Spent Fuel Pit Heat Exchanger
’ MC-126k Semple Heat Exchanger
3.0 GENERAL DESIGN REQUIREMENTS AND CONSTRUCTION DATA
e The design and construction of the heat exchangers shall be based
a3 on the requirements given in peges 1 thru 7 of this equipment
specification except.as-modified by specific requirements for the
individual heat exchangers. Any exceptions are described on the
Exchanger Specification Sheets (pages 8 thru 23) and shall apply
only to the particular heat exchanger. Three (3) extra sets of
mein flange gaskets shall be furnished for each heat exchanger
and shall be tagged "Westinghouse Erection Spares'.
3.1 ASME Boiler and Pressure Vessel Code Compliance

The design, material, febrication, inspection, and testing of the
heat exchangers shall comply with the ASME Code. The applicable
section of the Code and the classification of each of.the heat
exchangers are indicated by the Specification Sheets. All units
shall be Code stamped and shall be assigned a National Board
Number. .

WESTINGHOUSE ELECTRIC CORPORATION

ATOMIC POWER DIVISION

N WAPD.FORM 412

Revision No. 0
to

E-Spec. __ 676228 Page 2 of 23 Pages



;. EQUIPMENT SPECIFICATION

p:\q 3.2 TEMA Standards as Besis of Design and Construction

The heat exchangers shall be designed and constructed to the
requirements of the Standards for Tubuler Exchanger Menufacturers'
Association for Class "R" heat exchangers with the following
qualifications:

[¥3)
N
[

The heat exchangers and any of their component perts shall be
designed to resist earthqueke forces resulting from accelerations

in the horizontel and verticel directions equal to 0.52g and 0.52g
respectively, applied simultaneously at the center of gravity and
to receive and transmit such forces through the supports to the
foundations. The seismic stresses shall be interpreted as a primary
stress end the sum of the primery stresses shall not exceed those
vermitted in Section III of the ASME Code.

3.2.2 Heat exchangers with removeble shells or bundles shall have hub type
shell flenges which are butt-welded to the shell. The shell flanges
shall be designed for confined gaskets.

[ (V]
LV

Flanged joints shall be designed for through bolts using stud bolts
and shall have two nuts on each side.

(X1

3.2.h A partial wrapper shall be attached to the tube support baffles
opposite the shell inlet nozzle to prevent direct impingement of
. the inlet flow on the tube bundle. In U-tube heat exchangers the
) shell shall be long enough so that, flow entering the shell through
the nozzle near the U-bend shall not impinge upon the tubes.

3.2.5 A1) tubes (except in the Component Cooling Heat Exchanger) shall be
seal welded to the tube=sheet in accordance with WAPD EDSK 329359.

(U]
o
C\

All nozzles and shells shall be designed to withstand eny load that
the adjacent piping could impose upon them when the piping is at
its yield point.

(&3
n
-~

The units shall be capable of withstanding full shell design pressure
and temperature with atmospheric pressure on the tube side, and full

tube design pressure and temperature with atmospheric pressure on the
shell side. - . .

WESTINGHCUSE ELECTRIC CORPORATION

TCMIC POWER DIVISION
Revision No. 0

. E-Spec. 676228 Page 3 of 23 Pages
bl WAPD FORM 412 » I 8 = -
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2-1.1

ATCMIC POVER LIVISION

WAPD FORM 412

Carbon steel bhutt-weld nczzles shell hove enés prepared for
welding in accordance with ASA 316.5.

&

Socket-vweld nozzles shall be in cccordance with ASA B16.,11.

rlan nozzles shall be of the rezised-face type confornming to
AQ
e

0:’8(.
A %15.2

Screved connections shall be in accordance with ASA B2.l.

¥

PATERIALS OF_CONSTRUCTION

All nateriels used in the construction of the heat exchangers shall
covrespond to o specification in Section II of ithe ASIE Code and
shall he ngs specified on the Exchanger Specificetion Sheet.

%
.t S AN NN IR 2TITTTT

IUITECEIQH,, TEGRIRG, ﬁD INSRTIFTICATION

I\‘n~~n(\ -th'“l

Faterial Inspection p
%ne materizl inspections rcauircd ty the ASME Code for the Class
ef vessel shall e performed. In addition. the follow1 ng inspecticons

shell -ve perforned:

411 tubing shall be ultrasonically exemined in accordance with Para-
zraph #-324.3 of Section III of the ASME Code before benalrg. The
susplier nmey, at his option, use the eddy current procecure in
sccordnnee with Paragraph ﬂ-3?h.h of Section III of the ASME Code.

5.1.2.7 ilo% or colsl formed parts such us heads, shells, etc. shall be pene-
wrent 1nu"cotea on all surfeces folloul 1 finel formlwg end cleaning,
Lut pricr to auserdbly in accordance leh Parasreph 1-627 of Secticn

- 1III of tha AGHE Code,

5.1.2 _ Veld Inspection ‘ ‘

5.1.3 The wold inspections raguired by the ASHE Code for the Class of vessel
sh2ll be performed., In addition, the following inspections shail ne
perforized:

¢ el A1l ferromaznetic welds shell be magnetic particle inspacted ir
sceardance with Paragraph #-626 of Section III of the ASIZE Code.
Dafectivae welds Qisclosed by this inspection shall be chirued cul.
re-welied, and re-inspecteac.

WESTINGHOUSE ELECTRIC CORPORATION .

Revision No. o

to
E-Sypec. 676028 Page i._ of %3 Fages




. )‘EQUIPN'.BNT SPECIFICATION

5.1.3.2 All paramdgnetic or non-magnetic welds including tube seal welds,
shall be liquid penetrant inspected with penetrant according to

Q@) Paragraph N-627 of Section III of the ASME Code. Defective welds
- disclosed by this inspection shall be ground out, re-welded, and
re-inspected.

5.2 Final Testing And Insvpection

. Westinghouse or its designated agent shall have free access to the
.supplier's shop et ell times during the design, fabricetion, and
testing of the equipment. .

5.2.1 . FEach heat exchanger shall be subjected to a shell side gas leak test
to demonstrate the integrity of the tube to tube sheet Joints. This
test shall be performed before any hydrotest. Any leakage shall be
grounds for rejection of the weld(s). The supplier shall submit his
procedure for this test for WAPD approval.

5.2.2 Each heat exchanger shall be hydrostatlcally tested on the shell
i and tube sides in accordance with the applicable paragraph of the
ASME Code except that the pressure shall be maintained a minimum

. of thirty (30) minutes. There shall be no detectable leakage. The

test water shall have a chloride content of less than 10 ppm.

5.2.3 The following shop tests and inspections will be witnessed by WAPD
or its designated agent. This list may be expanded at some later |, .
date and WAPD maey elect to waive witnessing of any of these tests.

a. Shell side gas test

b. Shell side hydrostatic test

c. Tute side hydrostatic test

d. Inspection of major repairs to pressure containing members
e. Final cleaning and inspection prior to shipment

f. Dimensionel check of vessel .

@.
5
NZ

The supplzer shall notify WAPD of each of the tests at least ten (10)
days prior to the test.

5.3 Identification

The suppller s nameplate shall be of stainless steel or brass and
shall be permanently attached to the heat exchanger shell. If the
unit is to be insulated, the plate shall be mounted so that it will
be flush with the outer surface of the insulation. The nameplate
shall bear the following information: :

a. VAPD Equipment Item Number

b. Suppller s Hame and Serial Number
c. Design Pressure - . .

WESTINGHOUSE ELECTRIC CORPORATION

ATOMIC POWER DIVISION
Revision No. 0

to
@ - L E-Spec. 676228 Page 5 _of 23 Pages
Yo WAPD FORM L12 —_— e




4 Emmm' SPECIFICATION

!
Nevr

6.0

- 7.0

8.0

8.1

8.2

9.0
9.1

d. Design Temperature

e. Hydrostatic Test Pressure and .Temperature
f. Year Built

g. ASME Code Stamp and Netional Board Number

CLEANING

All internzl stainless sieel surfaces shall be cleaned in eccordance with
C) PS 262722-1. All carbon steél surfaces shall be cleaned to the
intent of Paregraph 2.8 of @ Ps 292722-1.

PAINTING .

The external cerbon steel portions of the heat exchangers shell be
given & coat of primer. Steinless steel portions of the heat ex-
changers shell not be painted.

PACKAGING

Following cleening end drying, 211 nozzles shall be covered and sealed
to prevent the entry of dlrt or other foreign matter during transit or
storage.

The heat exchangers shall be adequately skid mounted to assure delivery
to the plent site in an undemaged end clean condition.

INFORMATION TO BE SURMITTED BY SUPPLIER ' "

With Quotation

* The supplier's quotation shall include the following detailed information.

a. Preliminery outline’ drawing showing overall dimensions, nozzle
locations-and dimensions, support details, and specificetion of
all material. )

b. A completed exchanger date sheet giving surface afea, tube and shell
rressure drops at design flow rates, dry and flooded weights, tube
diemeter and wall thickness, and hydrostatic test pressures..

c. List of specific exceptions to the specification with a written
Justification for each exception.

d. Recomended list of spare parts with price. : |

WESTINGHOUSE ELECTRIC CORPORATION

ATOMIC POWER DIVISION

WAPD FORM 412

Revision No. O

to
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“ EQUIPMENT. SPECIFICATION

9.2
9.2.1

902.2

9.2.3

9.2.k

9.3

Following Order Placement

After receiving a firm order for the specified equipment the supplier
shall submit two (2) reproducible copies of certified outline and
generel assembly drewings for WAPD approval. The following information
shall be included on the drawings:

a, Overell dimensions and general assembly deteils of unit

b. Location and size of a2ll connections

¢. Location and size of all foundation bolts

d. Weights (dry and flooded)

e, Design pressure and temperature

f. Test pressure and temperature

g. Surfece area

h. Identification of egquipment (WAPD" purchase ordexr number, sunpller s
order number, equipment name and equpment item number,

The supplier shall submit a stress report as required by Paragraph N-1k2
of Section III of the ASME Code., The repcrt shall be submitted when
the outline drawings are sent for WAFD approvel.

The supplier shell submit one (1) reproducible copy or five (5) copies

of all welding and non-destructive test procedures for WAPD-approval.
This submittal shall include evidence of welding procedure quelification .
in accordance with Paragraph N-Sil of Section III of the ASME Code.

The supplier's shall furnish one (1) complete set of detail design
drawings for WAPD's information and use. .

Prior To Shipment Of Ecuipment

Prior to sﬁipment of the equipment the supplier shall furnish the
following:

e. Two (2) reproducible copies of the drawing described in Section
9.2.1 showing certified as-built dimensions.

b. Five (5) copies of the ASME Code data form (N-1)

c. Two (2) copies of chemical and physical test reports for all
materials used for the heat exchangers.

d: Two (2) reproducible copies of maintenance instructions indicating
recommended torque valves for flange bolts (if used) and describing
the recommended tube plugging meterial and procedure. .

WESTINGHOUSE ELECTRIC CORPORATION

ATOMIC POWER DIVISION R
. Revision No. O
. to
E-Spec. 676228 Page T _of _23Pages
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) . - . BrIOMANGER SPECETICATION SXERT -
e _ . e e ) 4’ .
T RIZERT TMMETT GINNA L NUCLEAR POWER
i - —— — — . — .. -
SERVICE OF UNIT P\EG‘LNERv&I l\IE- Hl:iAJ XCHL“NG.'::T:\ ITEM NO.
3 ONE REQUIRED TYP: MULTIPLE SHELL & U-TURE CONNSCIED IN
SURFACE PER UNIT SHELLS PER UNIT SURFACE PER SHEW .
‘ PEIRURIAANCE CF ONE UNIT »
SHILL SiDz _ »
FLUID CIRCULATED WATE R
TOTAL FLUID ENTERING . 197460 L2/ un f) L"/HL"
VAPOR
. UQUID . {9760 L=/uR 14 820 L2mn
. STEAM
NON-CONDENSAELES

FLUID YAPORIZCL OR CONDENSED

STEAM CONDENSED

GRAVITY—LIQUID .
VISCOSITY—melIQUID .

JOLECULAR WEIGHT-—VAPORS -

SPECIFIC HEAT—LICUIDS B/ B.T.UL/2
LATENT HEAT—VAPORS B..U./2 B.T.U./5
JEMPERATURE IN 55%.% *F *F
TEMPERATURE OUT 290D ~ *F *F
OPERATING PRESSURE : 2250 2/5Q, INH £/5Q. INA
NUM3EX OF PASSES -

VELOCITY FT./5%C. ' FT./SEC,
PRESSURE DROP — MifsA. ALLOWARLE 25 2/5Q. IN, > 3/5Q. IN.
FOULIMG  FACTor, HR FLRMEL, 0.A003

HEAT EXCHANGID—3.Y.U/HR, 5. G x 100 Bi/pin M.T.D. {Corroctod) .
TRANSFER RATE~—SERVICE ) CLZAN

DZ3IGN PRESSURE ot 2488 - 2/5Q. NS $/50, ING
TEST PRESSURE . 3/5Q. IN. 2/5Q. IN,
DESIGN TEMPERATURE GSD *F *F
TUIES Sh =213 TR 204 er3iGNO. 0.D. WG, LENGTH
SHEIL SA-240 TYPT 304 e 26 1D, O.D. THICKNESS ) .
SHEWL COVER S A=-7A4A0 TYOS 204 e EX : FLOATING HEAD COVER

CHANNEL SA =740 wypPo 284 oo

*CHANNZL COVER SA-240 TVPE 304 ol 316

TUSE SHESIS—STATICNARY SA =740 TYLPH 04 o] 3\6 FLOATING
CAFFIES—LCR0SS S = 240 TYPE 104 an 3\677?5 . THICKNESS
TAFFLE—LONG TY?S THICXNESS

TULE SUPPORTS

" THICKNESS

GASKETS MNCHKIE - ALl WELDED Cm

STEOHCTTION!

ccr«msc..om—-sxsu—m 2" %rn. 60

cUT 2" Scew., 16D 5EI5 SGCHET - WELD

CHARNEL—IN 2" & NGO our 2" Sen. IGO sos Sccitv - WELD
CORROSION ALLCWANGE—SMELL s:oz JUSE SIDE
CODE REOQUIREMENTS - Sirn Sa.1 Pb ) TEMA CLASS R
V/EIGHTS—EACH SHELL CUNDLE FULL OF WATZ2

NOTE: INDICATE AFTER EACH PART WHITHIR !

SS 28LIEVED (S. Rl AND WHIT THER RADIOGRAPHID (X-R)

REMARXS: * PO ADWITION M.

Ul MUEIST, X o PAGE 91 SUPPLEMONT

AN AT SPrans \(‘... lc: \

TC

-_. omt - — e i
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ROZEPT EMMETT CGINNA NUCLEAR PCWER PLANT
i |/“'"- s DAEATLNTION\ TO BRI @ Tm-h\ BY .".UCF‘-‘G"‘"--\
seavice of Uit RETENEPITIVE RERT SXCHANGER ITEM_NO.
SIZE . TYPE ' CONNECTED IN
SUSFACE PIR UNIY SHZLLS PER .UNIT SURFACE PIR SMEWL
ZRFOMANCE GF ONE UNIT
) SHELL SIDE = WATEL TUSE SICE = ! s iv.
Ty GRERATM) PUORAFICATION HELT~- LP PURIFICATION HE = UF
TOTAL FUID ENTERING L yup zo_‘(,,.'. 29,549 24 00 )
YAPOR ) .
UQUID LB /e, 29.640 25,650 24.7100 [A. 220
STEAM
. NON.CONDENSABLES &~
FLUID VAPORIZED O CONDENSED ’ .
TEAM CONDENSED
GRAVITY—lIQUID .
VISCOSITY—LIQUID
MOLECULAR WEIGHT-=-VAPORS
$PECIFIC HEAT—LIQUIDS BJ.U./E B.7.U./8
LATENT HIAT—VAPORS . B.T.U./2 BIN/2S
TEMPERATUZE IN La7.%2 R YA AN 120.0 1220.0 °F
TEMPERATURE OUT A 1 v hia & oF ML
OPERATING PRESSURE TR0 2080 2/5Q, INS e 2250 5/50. INE
NUMBIR OF PASSES
VELOCITY . . FT./5EC. ' FI./52C.
PAZSSURE DROP M 2752, N, lil 3% 25 /59, IN.
i
HEAT EXCHANGED—S.T.U./HR, PUMT & S.65%10° 5 HEhr-0uP: 5.68 ¥ 10°M1.D. (Coroctad)
TRANSFER RATE—SERVICE CLEAN ' °
' CONSTRUCTION - SBE PAcz 8.

““DESIGN PRESSURE /5Q. IN, £/5Q.1NL
JEST PRESSURE /5Q. 1N, /50 1IN,
DESIGN JEMPERATURE °s s °F
TU3ES TN NO. o.D. . BW/G. LENGTH ] PlTCH

. SHEW N~ 0. O.D. THICKNZSS .~
SHZW COVER . T~ ' FLOATING~-HEAD COVER
CHANNEL ; T~ * CHARNEL COVER +~
TUSE SMETIS—STATIONARY S~ " FLOATING .

LAFFLES—CROSS CoTvrE > TRICKNESS
CAFFLE—LONG i C ez TS~ THICXNESS
USE SUPPORTS — " TYHICKNESS
GASYETS — ’ S~
CONNECTIONS—SHEU—IN " ouT . SERIES T~
CHANNZL—IN—" our szalss N
CORROSION ALLGWANCI—SHELL SIDT ) TUEE SIDE T~
CODE REGUIAIMENTS - TEIAA CLASS . S~

\/EICHTS—CACH SHELL BUNDLE FULL OF WATER T~
NOTZ: INDICAIZ AFTZR EACH PAST WHETHIR $TRISS RELIEVED (S. R.) AND WHETHIR RADIOGRATHED (X-R) ’

TEMARKS: Frn PAUSITIO e Pt MER IS STV PAG: 98 PSODPLETACVT
R R L S A T AT ".'n=-c Tt SWELT - /.\ A A"
Presr s Tilestw  pncaw 20 LELS THAN 2E4TE. )

. .

g-5-L0
WAPD #5314 _— ) RevicloN No, O o
. F PAGE B or 23 P
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o + EQUIPMENT SPECIFICATION

SA.1

SA.2

SA.3

SA.L

@ SA.5

SA.6

SUPPLEMENT

TO

EXCHANGER SPECIFTCATION SHEETS - A and Afa)

.

The Regenerative Heat Exchanger shell meet 211l the requirements of
Section IIT of the ASME Code for a Class A Nucleer Vessel end shall
be so stamped.

The heat exchander shall be designed to withstand the thermal stresses
resulting from 2%,000 step changes of shell side fluid temperature
from 130°F to 552.2°F

Inswletion clips shall be provided on the shell for 3 inches of
insulation.

The attached Westinghouse sketch MC-1257 shows the general size and
arrangement of the subject heat exchanger assumed for plant layout
purposes. The supplier’s base proposal shall be in accordance with
this sketch. However, should some other size or arrengement be more
economicel, the supplier shall submit his alternate design and price -

.. with his quotation.

The supplier shall size the Regenerative Heat Exchangér based on the
data presented on Page 8. He shall then indic cate the outlet temperatures
and pressure drops which his unit will yield when cperating under the

" two alternate conditions set forth on page fa.

The three shells of the Regenerative Heat Exchanger shall be stacked
vertically on saddles or brackets in the shop. AllL interconnecting
Piping sheall be installed in the supplier's shop. .

WESTINGHOUSE ELECTRIC CORPORATION

ATCMIC POWER DIVISION

WAPD FORM k12

Revision Nd. Q

to
E-Spec. 676228 Page _fi of :Eg_Pages
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T e . ' SXCHANGER SPICITICATION SEEZT - D
. ROPEHT LCMMETYT GUIMA NUCLEAR POWER FLANT )
* stavice of ir RESIDUAL HEAT EXCHANGER WEM NO. .
I TWO Rv...OU\Rt:D e SHptl. b V- TORE CONNECTZD IN
SURFACE PER UNIT "R SHEUS PER UNIT SURFACE PER SHZL.
. . PERFORMANCE GF GNE UNIY : |
SHELL $iDZ TUnS S15zZ _
FLUID CIRCULATED WATER - WAT Z .
] TOTAL FLUID ENTERING \3 5 000 LB/W 163.C00 L2/vp
VAPOR . .
. liQu:p . 1,215,000 “2/nR %5000 B/p
STEAM ' :
NON.CONDENSABLES © .
. FLUID VAPORIZED OR CONDENSED : ;
STEAM CONDENSED : . - .
GRAVITY—alIQUID . .
VISCOSITY—11QUID * .
MOLECULAR WEIGHT—VAPORS
. SPECIFIC HEAT—LIQUIDS i B..U./> . BIUL/G
LATENT HEAT—VYAPORS - B.TV./2 3.T0L/2
TEMPERATURE IN . 106.0 °F . 1600 « °F
TEMPERATURE OUT ’ s °F 125.4 °F
OPERATING PRESSURE 75 3/sQ. ING T 400 &/5Q. ING
NUMBER OF PASSES )
YELOCITY FT./SEC. m1./szC,
. PRESSURE DROP = MIAX. ALLOWAZRLS 15 3/5Q, IN. - 15 8/sQ. IN.
L, Foti sty Eicrow - R Frimvs,, Q.05 0.000%
HEAT EXCHANGEID—S.TU/HR. 24,055 » 109 BT /e M.T.D. {Corractod)
. TRANSFER RATE--SERVICE ) CLEAN .-
. . CONSTRUCTION - . . .
DESIGN PRISSURE 150 $/5Q. ING 500 2/sQ. INZ
TEST PRESSURE 3/5Q. IN. ' £/50. IN.
DESIGN TEMDPERATURE 35¢ 3 ~ L 400 *F .
,ofoausss S XD TR 204 cutibNo, 0.D. EWG. LENGTH PITCH
SHEL  SA - 106 C.© 1.D. O.D, " THICKNESS
SHELL COVER SHA - 7%/ c s. . FLOATING MEAD COVER
CHANNEL S/ - DA TYPE %04 e 316 ) " CHANNEL €OvIz SA-24:0 TIPS 254 onii6
) TUZE SHEETS—STATIONARY SA - 230 wypm Zad on 216G FLOATING
BAFFLES—CROSS SA 22T .S, TYPE THICKNESS .
. BAFFLE—LONG TYPE THICKNESS :
TURE SUPPCRTS THICKNESS
GASKETS SHELL: 55 JNGKETED ASEESTAES ! Tz FLEXITALLIC OR EQUANL
CONNECTIONS=—SHEIL—IN  |C" SCunl. 4O out 10" Scal. 40 SIAES 15N LA. RF  FULANG
CHANNEL—IN &' 5ci-. £AOS oUT & sCH. 4NS SWIES BHUTT-WELT
COPROSION ALLOWANCE—SHELL S$IDE JUZE SIVE ’
CODEZ REQUIZEAMENTS = 21218 S2.] Paas i TEMA CLaSS {2
W/EIGHTS—EACH SHELL *  BUNGSILE FULL OF V/ATZR .
NOTS: INDICATE AFTER EACH PARYT WHETHER STRESS RELIEVED (S. 2. AND WHITHIR RADIOGRAPHED (X-R)
REMARKS: .
. _Fort ADOITIZRN. POQUIRTMENTS ST PAGT 1l ! "SupPLimsy  To
@ PEWILIHAIIATP BWRPHOEICATVION SREET -5 : .
h 4 C-20-60 ' .
' WAPD #314 . REVISION NJ, C
" © 70 | PAGE 16 CF25PAS
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" EQUIPMENT SPECIFICATION

SUPPLEMENT

TO

EXCHANGER SPECIFICATION SHEET - B

SB.1 The tube side of the Residueal Heat Exchanger shell meet all the
reguirements of Section III of the ASME Boiler and Pressure Vessel
Code for a Class A Nuclear Vessel and shell be so stamped. The
shell side of the Residual Heat Exchenger shell meet all the
reguirements of Section III of the ASME Boiler end Pressure Vessel
Code for a Class C Nuclear Vessel end shall be so stamped.

8B.2 The heat exchanger shall be designed to withstend the thermel stresses
resulting from 200 step changes of tube side fluid temperature from
85°F to 350°F,

SB.3 The attached Westinghouse sketch MC 1261 shows the general size and

arrangement of the subject heat exchanger assumed for plant layout
purposes. The supplier's base proposal shall be in eccordance with
this sketch. However, should some other size or arrangement be

more economical, the supplier shall submit his alternate design and

price with his quotation.

WESTINGHOUSE ELECTRIC CORPORATION
ATCMIC POWER DIVISION

WAPD FORM 412

Revision No. 0

to

E-Spec. 676228
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A EXCHANGER SPECIFICATION suEeT - C ' :

BERT EMMETT GIMMA NUCLEAR POWER PLAMT

=,
. seavice oF unir . SEAL WATER HENT EXCHARNGER fTEM 11O,
L0 ONZ REQUIRED Tvee SHELL & U-TUSE COMNECTED IN : '
SURFACE PER UNIT SHELLS PZR UNIT SURFACE PER SHELL |
« PERFORMANCE OF GNE UNIT
. SHEWL SIDE TUBZ SIDE
FLUID CIRCULATED WATER ~ WKTETL
. TOTAL FLUID ENTERING 32 000 LE/upe 24 706 L2/un .
’ VAPOR ’ |
HoUID 32,000 “&up 24 700 L2/un |
STEAM |
NON.CONDZMSABLES ’ |
FIUID VAPORIZED OR CONDENSED - |
TEAM CONDENSED . |
GRAVITY—UOUID ] . |
VISCOSITY—LIQUID |
MOLECULAR WEIGKT—VAPORS .
SPECIFIC HEAT-—L1QUIDS ‘ B.T.U./3 B.5.U./3
LATENT HEAT—YAPORS B.T.U./2 B,1.0./8
.. L_TtmpErATURE IN . Q5.0 i 152.5 °F
. TEMPERATU2E CUT . 115.0 *F . 12.71. 0 °F )
‘ OPERATING PRESSURE . %/5Q. 1N, . 2/5Q. IN.
, NUMRER OF PASSES . .
YELOCITY FT./S2C. F7./8%C.
. PRESSURE DRO?  MAX, ALLOWARLE 15 2/5Q. IN. 15 . T/50. IN,
FOULIING  FACTOR - RR-FIE o4 o) Q.0C05 . 0.00a032 )
HEAT EXCHANGED—S.TU/HL (.40 x 105 M.T.D. {Corroctod) |
TRANSFER RATE—SERVICE . CLEAN : ] ‘
ONSTRUCTICN , |
' DESIGN PRESSURE 150 $/5Q. NGl 150 /30, NG |
JEST PRESSURE $/5Q. IN, £/5Q. IN.
DESICN TEMPERATURE - R 250 *F 200 °F i
Tusss SA-Z13 TP Z04A <wE.'.6 No, 0.D. L\WG. LENGTH PITCH |
SHEIL. SA- 106 C.5, 1.0. ©0.D. THICKNESS |
SHElL Covir SA~ 224 C.S. ) - FLOATING HEAD COYER |
— | cHanNZL SA-240 9Pz 304 or 216 CHANNEL COVER  SA- 240 TYFE 304 cr 26 |
TURE SHEETS—STATIONARY FLOATING . ° |
. CAFFLES—C2085 Sh- 225 C.S. ' ATYPE THICKNESS |
BAFSLE—LONG TYPE ) THICKNESS
TUZE SUPPORTS ] THICKNESS
GASKETS - S8 JMCKETED ASEEITOS
CONNECTIONS—SHEUl—IN 2" gri. 40 our 2" SCH. 4G SEXES 150 LB R.W TLAMNSES
CHANNEL—IN 3" Scyi. 405 OUT - 3" Seetl. 4057 semes BW
CO2R0SION ANOWANCE—SHELL SIDE . TUSE SIDE '
CODE REQUIREMENTS HEN.  SC.) PAGE 13 i TEMA CLASS R °
WEIGHTS—EACH SHZlL . BUNDLE FUIL OF WATER
NOTEs INDICATE AFTZR EACH PART WHETHIR STASSS REUEVED (S. R.) AND WHETHER RADIOGTAPHED (X-R)
' REMAZKS:  FONL  ADDITION/AL REGUIREMENTS STE PAGE I3 : “"SUPPLEMENT TO
m EXACHANGE DR SPEQIFICATICN SRV T- "
v \-‘l“ . ‘ . ] . i
\ E=T-C6 : —~ .'
! WAPD #314 . . . REVISION NO. O |
| To PAGE !2 GF 28 Phc

- ) t-SPner 16228
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EQUIPMENT SPECIFICATION

-\m

s,
o

SUPPLEMENT

TO

EXCHEANGER SPECIFICATION SHEET - C

"\'SC.l The Seel Weter Heat Exchanger shall meet all the requirements of

Section III of the ASME Code for a Class C Nuclear Vessel and
shall be so stamped..

sc.2 The attached Westinghouse sketch MC-1260 shows the general size and
. arrangement of the subject heat exchanger assumed for plant layout
purposes. The supplier's base proposal shall be in accordance with
this sketch. However, should some other size or arrangement be more
econcmicel, the supplier shall submit his alternate design and price
with his quotation.

WESTINGHOUSE ELECTRIC CORPORATION

ATCMIC POWZR DIVISION
Revision No. 0

to

) E-Spec. ' 67 P of Pages
WAPD FORM 412 P 676228 age 13 of _23Peg




L Y i e L T AT




b -

-u- 3 TN MTRTIAOITAR O A PATONAY SRR
: ICALNEIR S

e .4.‘.... -dd A ALY i.“.'..d—o.!.

3T

stavice 0F uNiT  COrAPAINTRG

COMINGE Hedt BEXCHANGTIR

7 TWO REOVIRID

wez FINED TURE SWEETS

CONNECTID IN

SURFAZE PEX UNIY

SHEWLS P32 UNIT

® SURFACE PIR SHELL

(PERFORMANCE OF CNE UNIT

. SHELL SiD

FIVID CIACULATED

TOTAL FLUID ENTERING

WA ER
16%

1.475 % Lo

VAPOR

LUQUID

I.-,t.) X10% L“/H"

STEAM

NON.CONDENSABIS

FLUID VAPORIZED OR CONDENSID

STEAM CONDENSED . )

GRAVITY=LICUID

VISCOSITY-——LiCUID

OliCULAR WEIGHT—YAPORS

SPECIFIC HEAT—LIQUIDS

8.T.U./2

3.7.U./2

e.3.0./7

LATENT HEAT—VAFO2RS T2
TEAMPERATURE IN 17,0 *F *F
TEMPIZATURE CUT 100,05 i °f

1 875G, IN:

s/eq, nis

Fi./5%C.

./,

L
RESSURZ DROP MAMNL ALLOWAELE

53 S/5Q. 1N

L/50. INL

P
EOUIE. PACTOR- PR 0 2%, 0,

MEAT ENCHANSGI I, TAL/N2, W50 -

- A, (Corrected)

TRANSFER RATICERWICS

CLTet

AP emA § S ws v g
[OXVOAIF MRSV S 1

DESIGN 2aZslvac

150 o/, N

$/3Q. ING

TEST PAISSURE

S/5C. i

S/5C. 1IN,

DESIGN TEMDERATURE

20 °F

*=
r

TURIE AN

<0, SWG, ENGTIS

SHAL ©Ja= Oy CLUR,

1.0. ©O.D. THICHANISES

ML COVER MO

FLOA

TING HIAD COViR

CHANMTL "\.)3 AT

CHANNEL COVIR

TULE SHEZTS—STATIONARY 403} 413 MLTY FLOATING
LAFFLES—CR0s S A -?.‘u'; C.5. TY2Z THICANESS
L2FELE=lONG TS THICKNISS
FUSE SUPPORTS TAICKNESS,
ASKETS: 07" WJNSHETIN ARCECT SR -

CONNICTION 3l S llamtN VG Y L2k JD our ICY S n Y sunis

5 CHANNE el KT R Ut l,_-, SR, AN kieiter]

[ CORROSION AUOWANCI—INIU Li32 TUsT St
LoDE SEGUIAT ..t TIMA CLASS

NS GHT S T

SUNDLS ULl &F

SACH DALY WILITVH

=3 CTRISS ASUEVID (8. R ANS WHINEL 2ATICG!
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. ' EQUIPMENT SPECIFICATION'

SUPPLEMENT

TO

EXCHANGER SPECIFICATION SHEET - D

SD.1 The Component Cooling Heet Exchanger shall meet all the reguirements
of Section III of the ASME Code for a Class C Nuclear Vessel and
shall be so stemped.

Sbh.2 The attached Westinghouse sketch MC-1262 shows the general size and
arrangement of the subject heet exchanger assumed for plant leyout
purposes. The supplier's base proposal shall be in accordance with
this sketch. However, should some other size or arrangement be more
economical, the supplier shall submit his alternate design and price
with his guotation.

WESTINGHOUSE ELECTRIC CORPORATION
ATQMIC POWER DIVISION

Revision No. ©
to

e E-Spec. 676228 | Pa 15 of 23 Pages
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cl‘ [} - . . —
'I s T "SRCHANSAR SPICITICATION SHEET -
. ." .
*. . ' . ROBRERT EMIMETT GINMA NUCLEAR POWER FLANT
e 4 - — o _
¥ sesvice of unir CRCESS LETDOWNWEAT EUCHANGER ITEM NO.
t £:1 ONE REQUIRED wee SHELL & V-Tuse CONNECTZD IN

SURFACE PER UNIT SHELLS PER UNIV

SURFACE PER SHEWLL

PERFORMANCE CF

ONE UNIT

' SHZLL SidE TUZE £103
FLUID CIRCULATED . WATER : WATER
TOTAL FLUID ENTERING 53700 2/ ur ’ 4940 Y¥/mo
VA?OR
L1QUID ) 55700 LS/ e £.6A0 LS/ un
TEAM
NON.CONDENSASLES .
FLUID VAPORIZED OR COMDENSED
. TEAM CONDENSED . .
H GRAVITY—LIQUID
! . VISCOSITY-—LIQUID . i : .
JAOLECULAR WEIGHT-——VAPORS *
SPICIFIC HEAT—LIQUIDS B.T.U./3 B.T.U./S
P LATENT HEAT—VAPORS: . B.3.U./8 ’ SU./3
i TEMPERATURE IN 45.0 °F 532.2 °F
£ TEMPERATURE OUT 120.0 °F 195.0 ‘F
! OPERATING PRESSURE ’ 3/5Q. IN, 2250 s/5Q. ML
: NUMSEX OF PASSES .
H VELCCITY . . FT./5EC. £1./52C.
: PRESSURE DROP-~ M AX. ALLOWARBLE T 15 . &/sQ. IN. 50 £/5Q. IN,
Y FOut e FACTOR s R FTF “Frhay o.oned ' 0.0063
. HEAT EXCHANGED—5.TWU./HR, 1.&A1 % 10° BTu/un XD, {Corroztod)
- TRANSEER RATE—SERVICE CLEAN . .
CONSTRUCTION .
. DESIGN PRESSURE - 150 3/5Q. ING 2455 /5. MG
JEST PRESSURE * o 2/5Q. IN. - 5/50. IN,
DESIGN TEMDPERATURE 250 °F . G5O °F
TUSES SHi- 2T TV dnder S16 NO. - Q.D. BWG, LENGTH PITCH
SHEL SA-I0H  CS. L.D. O.D. THICKNESS
.. SHEWL COVER SA- 2.4 C.S. FLOATING HZAD COVER
CHANNEL SA-Z40 TYPE 204 oR 3G . CHANNEL COVER SA-240 TYPE 324 ¢cr 316
TUDE SHEETS—STATIONARY. SA-240 IYPC BC4 o2 Z\G FLOATING ‘ .
. BAFFLES—CROES SA- 2.8 .5, TYPE THICKNESS
EAFFLE—LONG TYPE THICKNESS .
JUZE SUPPORTS THICKNESS .
GASKETS SHTULLY S5 JASKRETED ALSRESTON TUSE: FLEXATALLIC oR EQUMAL .
. CONNECTIONS—SHEU~—IN 2" SCH. 40 our 2°' SCH. 40 SERIES 1SOW B.E _FLavers
CHANNEL—IN 4" el 160 our 34" scid. 16O SERIES S\l
. CORRCSION ALLOV/ANCE—SHIIL SIDS . JUDE SIDE -
CCDE REQUIREMENTS S SE.1  PALGE 17 . TEMA CLASS
. WEIGHTS—EACH SHEWL : ’ BUNDLE FULL OF WATER
NO7TE1 INDICATE AFTER EACH PART WHETHER STRESS RELISVED (S. 8.) AND WHETHZR RADIOGIAPHED (X.2)
REMARKST EOH SOV WITWarIZL ) PR OWMRBGMERTS  Stn  Paain 17 1 Y SUPRLEMERNT TO
EXCHANGUR SPECISICATION SHEET - & :
adt & ieCh
WAPD #314 REVISiION NoO. O -
) ' 7O PAGE.18_CF_23 PAG
‘ ) E-SPEC., &71622% -




EXCHAYNGER SPECIFICATION SHEET - B

SE.1 The tube side of the Excess Letdown Heet Exchanger shall meet all the
requirements of Section III of the ASME Boiler and Pressure Vessel
Ccde for a Class A Nucleer Vessel and shall be so stamped. The
shell side of the Excess Letdown Heat Exchanger shell meet ell the
requirements of Section III of the ASME Boiler and Pressure Vessel
Ccde for a Class C Nuclear Vessel end shall be so stamped.

SE.2 The heat eichanger shall be designed to withstand the thermal stresses
resulting from 12,000 step changes of tube side fluid temperature from
856F to 555°F.

SE.3 The attached Westinghouse sketch MC 1259 shows the general size and
errangement of the subject heat exchanger assumed for plant leyout
purpcses. The supplier's base proposal shall be in accordance with
this sketch. However, should some other size or arrangement be
more economical, the supplier shall submit his alternate design and vf
price with his quotation. .

WESTINGHOUSE ELECTRIC CORPORATION
ATOMIC POWER DIVISION

Revision No. O
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. BIRCIZANCER SPRCIVICATION SKBET- F .. ’

: T ROBERTY EMMETT GIMMA MUCLEAR PovIER PLANT .
SERVICE OF UNIT SPENT FUEL PIT HENT EACHANGER - IEM NoO. : : .
3 ONE REQUIRED Tr2r SHELL & U-TLEER CONNECTED IN .
SUAFACE PER UNIT , SHELLS PER UNIT SURFACE PER SHELL .
PEAFORMANCE OF ONE UNIT
- SHELL SIDE \ TUSE 5D

FLUID CIRCULATED VATER " WATER |
TOTAL FLUID ENTERING 3296000 L2/lan, 277 000 (=YY
- VAPOR .

* LIQUID T 349,000 LB/HR. 272 0600 \&/um

STEAM
* NON-CONDENSABLES .- *
FIUID VAPORIZED OR CONDENSED ’
STEAM CONDENSED
GRAVITY=—=1IQUID
VISCOSITY—LIQUID . .
MOLECULAR \WWEIGHT—VYAPORS . .
SPECIFIC HIAT—LICUIDS BIV./3 8.7.0./5
LATENT HEAT—VAPORS B.T.U./& B.I.U./2
TEMPERATURE IN . 0.0 °F 12.0. O - '’F
TZMPERATURE OUT 4Y3.9 ‘7 10G. 5 i
OPERATING PRESSURE &2/5Q, IN, 3/5Q. IN,
NUMBZ2 OF PASSES .
VELOCITY FT./55C. F1./S2C.
PRESSURE DROP MR . ALLOWAFRLL 15 2/5Q. IN. \O . %/50Q. IN,
FOULILIC, FACTGV: - HRFTE 20, 0.00! - 0.0005
- |
HEAT EXCHANGED—3.TU/H 5.% » 10° IAJ.D. (Correctod) |
TRANSFER RATE-—SERVICE CLzAN : - |
. ‘ . CONSTRUCTION
DESIGN PRESSURE . 1EQ 5/5Q. INE . 180 8/50, IN,
EST PRESSURE 5/5Q. IN. . 2/5Q. IN. .
DISIGN TEMDERATURE 200 °f ] 260 *F
TU3Es SA- 215 TPl ae RIGNO, 0.0, °* BWG. LENGTH PITCH  SGUATE
SHILL Sh-1G8  C.5. * LD. ©O.D. TRICKNESS
SHEWL COYER SA- 2T A C.4 FLOATING HEAD COVER .
CHANNEL B -2 TYPZE 204 o® 316G CHANNZL COVER SA- 247 TYFE 204 oR 216
TURE SHEGIS—STATIONARY LA« 240 TYPZ 204 cor 216 FLOATING .
DAFFLES——CRCSS X\ 23T (.5, TYPE THICKNESS . )
BAFFLE—LONG TY?E “THICKNESS )
TUBE SUPPORTS : THICKNESS
GASKETS = SUFLL, U0 JACRUETED ACSHELTCS TUR L FLiEwITaLLIG, CR 'Et’“k\ M.
CONNECTIONS—SHEll—IN 4" v, 40 our 4" ecH. 40 semes VRO LS RE FLA\ S
CRARNIAL-—IN 4" ool A0s our 4" Sl 465 smaEs AW
CORROSICN AILCWANCI—SHELL 5IDE . JUBE SIDE
CODE REQUIRZMINIS SUTE  SF.) . PAGE 19 TEMA CtasS 17
WEIGHTS—EACH SHELL ’ BUNDLE FULL OF WATER
NOTE: INDICATE AFTER EACH PART WHETHER STAESS RELIEVED (S. R.) AND WHITHIR RADIOGRAPHED (X-R) :
REMARRST  F o 17 Jubr fur "ot 7 1. 8 0/U V28 MESHYTS GG 1A 19 0 " e SMavn T T
e oxa) oY Lt STPLSOTC AMTICHY SHEEST- FO

Eﬂ' ;3 . "-‘C- -
WAPD #314 _ REVISION NO. O N
’ To PAGE 18 OF 23 PAG
o E-sPEc, 61762268 :




.. “.' EGUIPMENT SPECIFICATION J

SUPPLEMENT

TO

EXCEANGER SPECIFICATION SHEET - F

SF.1 ° The Spent Fuel Pit Heat Exchanger shall meet all the reguirements of
Section III of the ASME Code for a Class C Nuclear Vessel and shall
be so stamped.

SF.2 The attached Westinghouse sketch MC 1263 shows the general size

) and arrangement of the subject heat exchanger assumed for plant
layout purposes. The supplier's base proposal shall be in accord- -
ance with this sketch. However, should some other size or arrange-
ment be more econcmical, the supplier shall submit his alternate
design end price with his quotation.

WESTINGHOUSE ELECTRIC CORPORATION
ATCMIC POWER DIVISION o

Revision No. 0

‘III> to
B WAPD FORM 412 | E-pec, 676228 | page 19 or 23 Pages.
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4 MAeimcadtieta fasratARS SAM e F ey

R_SPICITICATION SIATIT ~ GT

: EXCHANSS _
RODERT EMMETT GINNA NUCLEAR POWER PLERWNT
seavice of unir SAMP HEAT EXCHANGER 1EM NO. .

73 OME

RTQAVIRED

type ONE SHELL:

3 COILED

TUBES connecizo IN PARALLEL

SURFACE PER UNIT ) u

SHEWS PER URNIT

SURFACE PER SHEW

PERFORMANCE OF OME UNIT

SKELL SIDE JU3E SIOE -
FLUID CIRCULATED WATER T{FOZETA" [ TURE "2 ITURE “"¢”
TOTAL FIUID ENTERING  -. “®/un 20.400 205 209 ! 208
) VAPOR . ’ i
UQUID |, .-J.x-n:;-'.) - “Shn, | 20.000 Vo209 | 209
STEAM  {2AT) - \B/ua, 209 i
NON-CONDENSABLES |
FLUID VAPORIZED O CCNDENSED | |
STEAM CONDENSED (S-S . 209 i !
GRAVITY—LIQUID - | ;
VISCOSITY-—110UID . 1
MOLECULAR WEIiGHT—VAPORS +1
SPECIFIC HEAT—LIQUIDS B.T.U./3 | sau/s
LATENT HEAT—VAPORS BI../S i BIv/A
TEMPERATURE IN 1065.0 *F GER3.0 GE2.0 163%.5°F
TEMPERATURE OUT + ° 120.0 i 127.0 127. 0 h2.0°r
OPERATING PRESSURE = g/sa. inAl 27850 2750 2750 2/5Q. IN~
NUJMSER OF PASSES v i .
VELGCITY FT./SEC. {28 a./szc.
PRESSURE DR0OP- MAV.. ALLOWASLE 25 . &/sQ. IN, 4 2.6 1) 5 S-2/50. IN,
FOULING: FACTOR- HR.FT.**iifan, 0. 0005 0.0003 | 0.0062 !0.C00%
: | |

HEAT EXCHANGED—3.TU./HR, (YiViv.- JuBss

ABLe) 4.67% 105

M.T.D. (Cerroctod)

TRANSFER RATE—SERVICE  BACH TURE. 2042105 8W/ae (B55%)  cizaN
OMSTRUCTICN .
DISIGN PRISSURE 20 $/50, ING » 2505 2/5Q. INZ
YEST PRESSURE .t 3/5Q. IN, /50, IN.
DESIGN TEMPERATURE 250 °F &30 °F N
TU3ES SA- 213 TP 204 ¢n 316 No. 3 o.0. 32" w6, I LENGIH . PITCH
SHEIL  Sh-\1045 2 C.5. 1.0. 0.0, THICXNESS
SHELL COYER S A- 234 C.5 FLOATING HEAD COVER
CHANNEL  NGME CHANNEL COVER
TUSE SHEETS—STATICNARY NCMG FLOATING |
BAFFLES—CROSS TYPE . THICKNESS
CAFFLE—LCNG . TYPE THICXNESS
JUSE SUPPOXTS - THICKNESS !
GASKETS NOME - ALL WELDED ConNseTRrRLCTICH .
CONNECTIONS=—SEE LmeIN 2" our 2" . SEALS S OCKET-WELD :
CHANNZL—IN /3" 0.D. TUBE our 2" O.D, TUBE sziis  SOCKET-WELD
CORROSION ALLOWANCE—SHELL SIDE TU3E SIDS
CODE REQUINEMENTS SGIL S6G.1  PAGE 2) TEMA CLASS R .
WEIGHTS—SACH SHEUWL 4 DUNDIE FULL OF W/ATE2
NOTEZ: INDICATE AFTER FACH PART WHETHER STRZSS RELIEVED (S. %) AND WHEITHER RADIOGRAPHID (X.R)
REMARKS: ALY ATINTIC K. REAURCNMNE RS S WACr 21 0 N Ao\ G MR :
To ENCHARNGND.  SPECIFICATION SHEDY - & : ‘
R LA
WAPD #314 _ REVISION NO. O
: : 70 PAGE 29 OF 23 P
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" EQUIFPMERT SPECIFICATIOH

»

e

SG.1

5G.2

SG.3

SG.h4

SG.5

SUPPLEMENT ) .
TO

EXCHANGER SFECIFICATION SHEET - G

The tube side of the Sample Heet Exchanger shall meet all the require-
ments of Section III of the ASME Boiler and Pressure Vessel Code for
a Class A Nucleer Vessel end shall be so stemped. The shell side of
the Sample Heat Exchanger shall meet all the requirements of Section
III of the ASME Boiler and Pressure Vessel Code for a Class C Nuclear
Vessel and shell be so stamped.

The heat exchanger shall be designed to withstand the thermal stresses
resulting from 36,000 cycles of step changes of tube side fluid
temperature from 859F to 665°F.

The heat exchanger shall have three separete tube side flow paths
coiled within a single shell. Each tube shall be suitable for the
heat transfer dubty specified on page 20.

The tubes shall be seel welded at the tube-to-shell Joints.

The attached Westinghouse sketch MC 1264 shows the general size and
arrangement of the subject heat exchanger assumed for plant layout
purposes. The supplier’s base proposel shall be in accordance with
this sketch. However, should some other size or arrangement be more
economical, the supplier shall submit his alternate design and price
with his quotetion.

WESTINGHOUSE ELZCTRIC CORPORATION

ATCMIC POWER DIVISICN

WAPD FORM 412

Revision No. 0

to
E-S8pec. 676228 Page 21 of 23 Pages
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<r,
Edu

LT AN
£27 8

b B L B Lopre bod FATMANY  CITITITANY
SZANGER SPACIPICATION §IERE

. ‘ ROBERT EMMETT GINMA NUCLEAR POVWER  PLANT
stavice o7 uniy s REGENCERATIVE HEAT EXCHAMEGER ITEI4 NO. )
ez ONL REQUIRED e SUITLL & U=TURE . CONNECTZ0 IN
SURFACE PER UNIT SHELLS PER UNIT SURFACE PER SHELL
‘ PERFORMANCE CF ORE UNIT® (HEAT- ciZ)
SHEWL SIDE TUSZ Si0f
FLUID CIRCULATED W - TR
TOTAL FLUID ENTERING 246520 LYB/ap 26 (- 4D L2/ AR, .
VAPOR ‘
LQUID 246,500 LB/ye 226240 L8/ ur
STEAM . '
NON-.CONDENSABLES
FLUID VAPORIZED OR CONDENSED . . .
TEAM CONDENSED
GRAVITY—LIQUID
VISCOSITY—LIOUID
MOLECULAR WEIGHT~—VAPORS
SPECIFIC HEAT—LIQUIDS 8.1.U./% . 3.T.U./2
LATENT HEAT—VAPORS 8.T.U./2 BINS2
TEMPERATURE IN as °F 7! *F
TEMPERATURE OUT 1277 *F 127 °F
CEERATING PRESSUZE 5/5Q.-IN. 2/5Q. IN.
NUMEER OF PASSES .
VELOCITY . . F1./52C. £r./5%¢.
PRESSURE DRO? { 14a4, ALLOWIABLE) . 25 &/5Q. IN 25 £/50. IN,
FOLLN Y FACTON. BRLERE SRS 0.0CcO8 . ' 0.coc3
. . |
HEAT EXCEANGED—RT.U/HR, & w109 MT.D. (Corrdctod)
TRANSFER RATE~—SEQVICE CLEAN
. . CONSTRULTION
DESIGN PRESSURE S5 £/5Q. IN:- N3D 2/5Q. IN."
YEST PRESSURE . 2/5Q. IN. . s/sQ. N |,
DESIGN TEMDPERATURE . VRO °F 4200 °F
TUSES SA-215 TV 200 oF 3ih No, 0.0, LWG. LENGT PITCH
SHEIL SA- 105 C.5. 1D, OD, - THICKNESS
SHEWL COVER Siv- 224 C.5. . - - FLOATING HEAD COVER
CHANNEL &/, - %40 TYPZ 2040 or 310 . CHANNEL COVER ©A=-240 TYPG .204 co Zi0
TUSE SHEETS—=STATIONARY .SA-Z40 TYPL 204 on 316 FLOATING . ’
BAFFLES—CROSS S h- 286 C.G. TYPE THICKNESS
BAFFLE—LONG : TYPE THICKNESS
JUBE SUPPORTS THICKNESS
GASKETS SHEIL! SS JACKETED ASBUNTOG: TURE L FLEZTALLIC O EQUAL
CONNECTIONS—SHIUl—IN =" =oil.a0 OUT A" ZGik. 4O SEES 1S5S0 LB N1 TLAMGID
CHANNZL—IN #" 'GCwH.4D%  our 2" Sou. 42 - ssss  SW )
CORROSION AUOWANCE—SHEL SIDE JUSE SIDE . .
CODZ REQUIREMENTS - SEL STl Pact 23 TEMA ClLASS T
WEIGHTS—SACH SHEWL ! BUNDLE FULL OF WATER
NOTE INDICATE AFTZX TACH PART \WHITHIR £TRI3S RELIEVED (S, R.) AND WHITHIR RADIOGRAPHED (X-R)
REMARKS: & 00/ fab D UTAC 1h: ' . RICAULS SEAT I SN PAnl 29 ¥ SUPEL TR TLRNY
T ERCEHILWRGEN.  SPOOAFICNTION GHURT - I3 "

- .

a' - " ':.'l(,'-
WAPD #314

®

. REVISION NO, O |-
70 PAGE 22 ¢F 237
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B tra saita e

v el

N NPT A RIS (ITHSMARTII O A MTAT] TR T o) JalTERWNTE
R} ERCHANGER SRPECETICATION SHIZAET - W 7. '\‘JF':.C-- 5"“".?:.!—)
: : ROBERT SMMETT GINMA. NUCLEAR FOWER PLANT :

CILEE ]
SERVICE OF UNIT > » N7

3
ol
b
a

v
HENT GACHANESE,

JITEM NO.

SIZE

TYPE

CONNECTED IN

SURFACE PER UNIT

SHELLS PER UNIT

* SURFACE PER SHELL

. PERFORMANCE OF ONE UNIT

. SHELL SIDE - W2VER _ TUSE SIDS ~wi/ar™=,
T OREWATION PRRIFICATION NOR.INAL PURIFICLTION | Ne¥InAL
| 101AL FLUID ENIERING L2/Lp = Ja 29, 0 19 75,0
' VAPCR .
b uoup | L Sy ¥ . K 29,540 19.760
STEAM
NON-CONDENSABLES ]
FLUID VAPORIZED OX CONDENSED |
| _stEam conpensen ' il ‘
GRAVITY—LIQUID ] .
VISCOSITY—LIQUID
MOLECULAR WEIGHT-—VAPORS
SPECIFIC HEAT—LIQUIDS ' B.J.V./% 8.T.U./3
. LATENT HEAT—VAPORS B.T.U./2 JSLE R:T ) BTV
| semesratuze IN 2,0 5.0 °F Y2 287,64 °F
TEMPERATURE OUT. (2.0 AN i 270 2L CF
OPERATING PRESSURE 1GCe iCLr /500 1IN ele) 369 5/sQ INA
NUMSER OF PASSES . .
VELOCITY : F1./SEC, F1./52C.
PRESSURE DROP 3/5Q. IN. | S/sQ N |,
’ {
: : i : ‘.
S | HEAT EXCHANGED—B.T.U./H2, PURIF 1% H Novrin 229710 M. (Comoctad) -
TRANSFER RATE—SEQVICE CLEAN
: CONSTRUCTICN =~ ST Pavrn 22

TDESIGN PRESSURE £/50Q. IN. 5/50.ANT
TEST. PRESSURE . ’ $/50. IN. _a7sQ. IN,
DESIGN TEMPEPATUAE *F — s
TUSES S~ NO. o.D. BV/G. LENGTH PITCH” )
SHElL ~. Lb. O.D, THICKNESS —

. SHELL COVER . ~ ’ FLOATING-HEAD COVER
CHANNEL . . CHANNEL COVER ) .
JUDE SHEETS——STATIONARY S~ " _~" FHOATING .
SAFFLES—CROSS TYPE TS THICKNESS |
BAFFE—IONG TYPE .~ S~ THICKNESS |
JUCE SUPPORTS — “YHICKNESS, .
GASKETS — TN .
CONNECTIONS—SHIUL—IN — out SERAES ~
CHANNIL—IN~" our - SEalss ~~

CCRROSION ALLOWANCE—SHELL SIDE TUSE SIDE T~
CODE RECUIREMENTS TEIAA CLASS S~

L W/EIGHIS—EACH SHEWL BUNDLE FULL OF WATZ2 ~

T8 INDICATE AFTIR CACH PART WHETHIR STRESS REUEVED (S. R.) AND WHITHIR 2ADIOGRAPHED (X-2)

N
REMARRSs ¢ A armecs . fnlaitb o nlohag - DT Pt TF 1 TS R AWM W T
L SNl Gen SRt CATICN  SHETT = T AW T (ed Y
waseE o e weep s GUPREE TULIE OOV FRINY SHELL OF RUATNLPLS M A u-.\"-»-:- PV e 20
Le Bl . T IRCR- L DU 16 PRSNG0S D RODOCT D .
. WAPD #314 REVIGICN NG Q
o PAGE 2Z(8%0F 23

- -y f'\f‘-\
-CLpec. LTCEC8
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*..' EQUIPMENT SPECIFICATION ; ‘ ‘1

EXCHANGER SPECIFICATION SHEET - J and J(a)

SJ.1 The tute side of the Non-Regenerative Heat Exchanger shall meet all
the requirements of Section IXII of the ASME Boiler and Pressure
Vessel Code for a Class A Nuclear Vessel end shall be so stamped.
The shell side of the Non-Regeneretive Heat Exchanger shall meet
all the requirements of Section III of the ASME Boiler and Pressure
Vessel Code for & Class C Nuclear Vessel end shall be so stamped.

TO
|
\
|

8J.2 The Non-Regenerative Heet Exchenger shell be designred to withstand
the thermal stresses resulting from 24,000 step chenges in tube
step chenges in tube side fluid temperature from 85°F to 300°F.

5J.3 The supplier shall size-the Non-Regeneretive Heat Excheanger based
on the date presented on Page 22. He shall then indicate the outlet
temperatures and pressure drops which his unit will yield when
operating under the two alternete conditions set forth on page 222,

. |
6’ SJ A The attached Westinghouse sketch MC 1258 shows the general size |
and errangement of the subject heet exchenger assuned for plant
layout purposes. The supplier's base proposal shall be in eccordance
with this sketch. However, should some other size or arrangement
be more economical, the supplier shell submit his alternate design
and price with his quotation.

WESTINGHOUSE ELECTRIC CORPORATION
ATCMIC POWER DIVISION

Revisica No. o

) to
0 E-Spec. 5676228 Pege 23 of 23 Pages
WAPD FORM k12 pec. OTOZEC | Pege 23 of 23 Peg




"WESTINGHOUSE ELECTRIC CORPORATION
ATOMIC POWER DIVISION

»
s

PRELIMINARY OUTLINE SKETCH

DUTY REQUIREMERTS

L

"EQUIPMENT

SAMPLE HEAT EXCHANGER

SYSTEM SAMPLING
PROJECT G A 8
ITEM NO.

ARE GIVEN FOR REFERENCE ONLY.
SKETCH IS NOT TO SCALE.

APPROX. DRY WT. 500 L2%. .

SKETCH REFERENCE

WESTINGHOUSE FORM 54319 A

p)
5 SPECIAL REQUIRZMENTS, & FEATURES )
A L A ’
-~ TuBE . mua—.s'\ ' SHEW ouTLeT
oL e S ansu
5 L
. f A( -
rmfrae m = .q)...u. - { ¢
. °© ;0
. | " B .
l'i:l’ i . ~— 18" —| | grackeT : .
g FOR WALL e
TOP VIEW @ l MOUNTING J°* «  « +*

: l |

- I .

! .

y - | .
<;7 Y ’
TUBE QUTLETS 'p | > sHELL INLET
¥p"swW 2.swW, -
]
NOTE: DIMENSIONS SHOWN ARE APPROXIMATE _AND .

~ SKETCH NO. MC - 1264

RETV. [\
Y e PV F Fa

3-24 -GG /
JRD

DATE

*ENGINEER




comen

DUTY REQUIREMENTS

WESTINGHOUSE ELECT!K;IC CORPORATION
ATOMIC POWER DIVISION

PRELIMINARY OUTLIRE SKETCH

EQUIPHERT Nom- P-CK.MEPf\Il\': H %

Crzanear §Vouuwe CosTi

VA= 70,800 ET}-.!. HE. °F

{

GINKNA

SPECIAL REQUIREMENTS, & FEATURES .

SYSTEM
PROJECT
ITEM KO«
15'-0
i SHELL TUBE
TN LOUTLET INLET

2‘ sw SCH LS

EY=U8 INSTALLED VERTICALLY BRTHORIZORTALLY

APPROX. DRY WT.___ 1700 LB,

KOTE: DIMEKSIONS SHOWN ARE APPROXIMATE
AND ARE GIVEN FOR REFERENCE ONLY
_«SKETCH IS NOT TO SCALE )

SKETCH REFERERCE XA

WESTINGHOUSE FORM 54316

4
J——:& '//
N 1) //l/ .
-... ‘ / /
39 [ : ’ =' | | /
- . BEN
| ! AN
‘—-—;a [l I/'é/:‘.{l?
) . Allow 13 FT. FoR A ’ T
) sHELL REMoOVAL
SH:LI P TS R —} TUBE
INLE QUTLET
41 l"'O“' TLE. A 2"5\«: SCH. 405
scd. 40 (opposrrc sma)

%

skeren no. MC-1258
DATE _3-24- C»:Co/ g-5 -(»(o
enoiner ~ JRD
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e WESTINGHOUSE ELECTRIC CORPORATION
"L : . ATOMIC POWER DIVISION

PRELIMINARY OUTLINE SKETCH

<

DUTY REQUIREMENTS

: ]
£QuipMeNT Exczss LeTpown Hear Exen=.

UA= 8400 B'%R-"r—‘- systew  CHemicaL £ oLME Conte.

S m— -

PROJECT G INNA

TiN

ITEM KO.

CRmriEl - e

SPECIAL REQUIREMENTS, & FEATURES

: .
. . 5-0°

SHELL ° TUBE
OUTLET INLET
2" 120¥FLG, 24" SW
A SCH - AO \l/

/ - L/

o |

"

MC- 1259

RCV. &

1
5 (i
=== * ALLoW 4 FT. FOR LL
/i\ - SHELL REMOVAL . N
SHELL - TUBE
INLET 2 OUTLET
2 sut e T - alsw A
SCri. 40 ' . .
' N s
FAVTZES INSTALLED YERTTTRLICEDR HORIZONTALLY )
- . ) !
APPROX. DRY WT. 200 LBS:'
NOTE: DIMENSIONS SHOWN ARE APPROXIMATE SKETCH KO-
AND ARE GIVEW FOR REFERERCE ONLY
. SKETCH IS HOT TO SCALE DATE
SKETCH REFERENCE XA o ENGINEER

WESTINGHOUSE FORM 54316

_...3RB




* WESTINGHOUSE ELECTRIC CORPORATION

. - ATOMIC POWER DIVISION
) . | PRELIMINARY OUTLINE SKETCH
‘.\‘ - . . "
=" DUTY REQUIREMEKTS : ‘ equipnert SPENT FusL Pt Heat bEuc
B70 . : :
L= 271,000 'é_aﬁsr- systen  _Auovitiary Ceolant

A

PROJECT . (TINNA
ITEM KO, '

SPECIAL REQUIREMENTS, & FEATURES

18'-6"

SHELL _ 5 TUBE
OUTLET S INLET 4
4"-150 18 FLG,
T&dn. 4o
A
'
) \J
I
Q
|
cno B
ALLow  IT7.5 FT. FOR
—_ SHeLL REMOXI}L J TUBE
T_ A QUTLET A
4"-150 \3, FLay, : ) 4" 8w
ScH. 40 SCH. 405
AYZSE INSTALLED YERSTAEREDR HORIZOATALLY © : ;

APPROX, DRY WT. /GO0 LBS. (FLOODED: 12,500 LBS.)

s, ‘ 2
- . KOTE: DIMENSIONS SHOWN ARE APPROXIMATE skeren o, __MC- 1263 e
AND ARE GIVEN FOR REFERENCE ONLY REV
SKETCH IS KOT T SCALE T DATE 3-24-66 [ 8-5-6%
G SKETCH REFERENCE__CASFE - exeiveer | RS

WESTINGHOUSE FORM 5u31l6






DUTY REQUIREMENTS
DA=10.74 x10°

N

SPECIAL REQUIREMENTS, & FEATURES

Ao

ATOMiC POWER DIVISION *

PRELIMINARY OUTLINE SKETCH

. 'WESTINGHOUSE ELECTRIC CORPORATION

equipuent Comronent Conving Hix

SYSTEM

AUxiLiARY Ceol taAT

PROJECT

GININ A

A

ITEX HO,

N
¢
1
O

232.1'C)q 1

SHELL.
CUTLET |
10" B\W - 5CH. 40

SHELL
, INLET
10"~ Bw- sed. 40

A

CLEARARCE REQUIRED
TO ROD BUNDLE _

! s
[ 77

—/

Y
N

—

RYTTEuRe 14

- an O v §
—r
K
.
L]

* WESTINGHOUSE FORM 54315

!
|
Vher Y7

/j'l
7,

ts— 44

[ . :
il \\\\
e
/.,[/{
i

TUBE
\NLeT
BW-SCH. 40

l — - - o - — e
SO - [

-

A

l n

UNIT 1052 MOURTED EEHER HORIZONTALLY QRSVERTACAEEY.

APPROX. DRY WT. 27,000 LES,

SKETCH 1S HOT TO SCALE

skeven reFerence CACC

HOTE: DIMEKRSIORS SHOWR ARE _APPROXIMATE
’ *+ AND ARE GIVEH FOR REFERENCE ONLY.

MC - 1262

SKETCH HO. ‘
/ XAV AN
. DATE 3-24.-G6 879- 26
IRT .

[

ERGINEER




. DUTY REQUIREMENTS

P

. - WESTINGHOUSE ELECTRIC CORPORATION

ATOMIC POWER DIVISION

PRELIMINARY OQUTLINE SKETCH

A}
3

LBA= 7.48 10 "Yig. or

gquipHenT Resipual Hear Excuaneer

SYSTEM AuxiLiney CoolLssT

e ten PROJECT (G 1INA A
e ITEM Ro.
SPECIAL REQUIREMENTS, & FEATURES .
!8I_O|l
. ' W
SHELL TUBE
OUTLET  INLET a
b 0tisctre, greW Al
' SCH.40 SCH. 408
A .

e et e

Nooe?

X

{

|

s- R
- T
9 : p :

ALOW |7 FT. FOR &
SHELL . SHELL REMOVAL
INLET | o
10 \E0FFLG. A
ScH. 40
b

. STAY=ZE INSTALLED VER.TICALLY'MDRELZDNE’MH%

ON FOUR FEET

spprOX. oY Wi, 9000 LBS. (FLOODED: {38 0O'LBS)

5

NOTE: DIMENSIGNS SHOWN 'ARE APPROXIMATE .
AND ARE GIVER FOR REFERENCE ONLY,

" SKETCH 1S KOT TO SCALE

skeTcH REFEREncE CASF

WESTINGHOUSE FORM 54316

8" awW o )

Scd. 408 ", OR\ENTATION -
OF -FOUR SULPPORT
' PADS

. 4.

A _ .

sxerer wo. MC - 126

REv. O
DATE 3-24 - 66__/ §:29-66
exciveer _ JRD,
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U - WESTINGHOUSE ELECTRIC CORPORATION
' : . ATOMIC POWER DIVISION

PRELIMINARY OUTLINE SKETCH

DUTY REQUIREMERTS - EQuipMenT SEAL Water Hear Evcr.
BT ) :

UA = 19,230 %g. °F SYSTEM _CreMmicaL 4 Vorumz ConTe.

PROJECT G INNA A

\ ITEH Ko.

SPECIAL REQUIREMENTS, & FEATURES

o
ALLow 9§ FT. FOR
SHELL — . SHELL REMOVAL

TLL R aee -

INLET . A
2" 150% FIG; SCH. 40

1
TS
=== A

A

SCH. 405
{oppésive sipz)

A .

#EY=SE INSTALLED VERTICALLY

o ¢

APPROX. DRY WT. 800 Ls8s.

HOTE: DIMENSIONS SHOWN ARE APPROXIMATE “ skeTen wo. MG - 1260
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" WESTINGHOUSE ELECTRIC CORPORATION

TUBE SEAL WELD REQUIREMENTS

Scope: This document sets forth the minimum requirements for the design,
procedure, materials, inspection, and testxng of tube to tube sheet seal welds
of auxiliary heat exchangers. .

Design: Acceptable seal weld configurations are shown below. In all cases,
the seal weld must have a minimum weld .throat thickness at least equal to
the tube wall thickness. All tubes must be rolled before seal welding.

el - * ~ pd
» S - \\ \/ ! Cw 1 R /x'
>TUB: G e = gqug_d E
= . e \!
XN ___ik::;, ..... . ! __J\_
tug eas . )////<
—".-r-'b - '
Fig. 1 ) Fig. 2
(Preferred) . ‘ . .

NOTE: Tube sheet hole shall not be grooved.,

JRB 7-27-Ge

WAPD EDSK. 329359
PAGE | OF 3 *
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WESTINGHOUSE FORM 24440

WESTINGHOUSE ELECTRIC CORPORATION

Procedure: The welding procedure to be used shall be approved by ¥APD and
shall be in accordance with the following general requirements:

Filler metal is required when the following materials are used:

Tube Sheet . i ~ Tubes
SA-106 or any SA-213 TP 304
Carbon Steel . . SA-213 TP 316
(No Cladding) oo SA-83 Carbon Steel
SA-240 type 304 or Type 316 Inconel

. Inconel . : " Inconel

Filler metal 1s not required when the lollow1ng material combinations are
used:

by

Tube Sheet . ' T Tubes

SA-240 Type 304 or 316 . o SA-213 TP 304 or 316
Carbon steel plate clad with ) SA-213 TP 304 or 316

either type 304 or 316 stainless
steel on the seal welded side

—

NOTE: ' Although not requlred, should the suppller elect to use filler netal
« for the above material combinations, the filler metal shall be in
: accordance with SAr37l.

Before welding, the seal weld areas shall be cleaned to the intent of
Westinghouse PS§-292722.

»

) Qualification: .Qualification of the procedure to be used shall be in

accordance with the following:

1. For Class A heat exchangers: per Paragraph N-540-0of Sectlon III of the
ASME Code.’

2. For Class C heat exchangers: per Paragraphs N-541 l N-S&l la(l), (2)
and (3); N-541.1lc(1l), (2), (3),.(5), (6), and (7); N-54l 2; N-541.3;
and N-541.4 of Section III of the ASME Code.

inspection: The root and final pass of each seal weld shall be liquid
senetrant inspected in. accordance with-Paragraph N-627 0f-Section™III 6f thé "
ASME Code. Any’.defects disclosed shall be ground out re-welded and re-
inspected. Defects are defined as any slag or porosity.

WAPD EDSK. 329359
PAGE 2_OF 3







WEBTINOHOUSBE FORM 24440

‘\ WESTINGHOUSE ELECTRIC CORPORATION

»

Testing: ’
perforimed to demonstrate leak tightness:of the seal welds.

»

Both a gas leak test and a hjdrostatic pressure test shall be

1.

A gas leak test procedu*e shall be proposed by the supplier and submitted

for WAPD approval. The gas leak test shall be performed prior to any
hydrotest. ' . )

2. The hydrostatic test pressure.*equired by the applieaSIe section of the
ASME Code shall be maintained for not less than thirty (30) minutes.
There shall be no 1eakage. o "

. <

. b

W APD EDSK. 3293589
PAGE 3 of 3
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Enclosure II

Stétus of Seismic Review of Electrical and Instrumentation and

Contxrol Systems

A

The Seismic Review being performed on the R. E. Ginna Nuclear Plant electrical
systems is intended to establish a techmically justifiable level of confidence
in the seismic capability (with respect to the integrated functional
capability) of these systems. In particular, emphasis is being placed on the
identification, and modification or repair of any components with low seismic
fragility. TheAattached table shows the status of the information retrieval

phase of this review, which is essentially complete.
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ITEM

Low -Voltage Switchgear

. (600 V)
I'Motor Control Center

MOV Motor Operators
(Ac/bC)

‘D.C. Motor Starter
2

;Inst. Dist. Panel
1A & 1C

Inverter/CVT
_Batteries

Battery Racks
Battery Charger 150A

Battexry Charger 75A
Diesel Generators

- Reactor Bldg.
' Cable Penetrations
|

TABLE I
CLASS 1E ELECTRICAL SYSTEMS

I. EMERGENCY POWER SYSTEMS

MANUFACTURER

Westinghouse
Electric Corp.

Westinghouse
Electric Corp.

Limitorque

Westinghouse
Electric Corp.

Westinghouse
Electric Corp.

Solidstate

Controls Inc.

Gould National
Batteries, Inc.

" Gould National

Batteries, Inc.

Westinghouse
Electric Corp.

Gould
Alco Products Inc.

Crouse-Hinds

TYPE
DB-15, 25, 50, 75

Type "W" w/HFA
& HFB units

SMB

A200 Series.

Type WEB
2 EB-100
18 EB-15 Ckt. Breakers

SV 12075/TSNB/TSMB/
RLR 12075

FTA-19

S-44372

150 AMP Rectoﬁatic

GRF 120T75 -
Model 16-251-E

SPECIFICATION

Cat. No. A210527
Style No. 43E4985

GAI SP-5466
Ref. 10.

WYLE Report No.
43 943-1

GAI RO-2400
Ref. 11.

GAI RO-2400
Ref. 11.

GAI Tech. Spec.
Ref. 3.

GAI Tech. Spec.

GAI RO-2239
Ref. 2.

AT

P2

<
S

- @ |

REMARKS

WCAP 7821

Supp. 4 (1)
Tested to IEEE 344-197%
(l)o Ref- 9. )

Seismic Qualification
per IEEE 344-75
Limitorque Corp.
(4/1/75). Ref. 13.

(4)

West. WCAP-7821
Supp. 2, Add. 1 (3)

Tested to IEEE
344-1975 (1).

(2)

Ref. 12.

Low Seismic
Design Rack (1)

(1)

(L). Ref. 3.

Worthington Corp.
Letter. Ref. 1.

Ref. Penetration
Fault Study. Ref. 14.




ITEM

Conduit and Tray

~Supports

| Electrical Eguipment

! Anchors
Notes:

TABLE gi Cont'd)-

CLASS 1lE ELECTRICAL SYSTEMS

MANUFACTURER

IQ

EMERGENCY POWER SYSTEMS

TYPE _

(See individual item for anchoring details)

-

SPECIFICATION
GAI SP~5375

Ref.

4.

(1) Equipment anchored to floor four places with %" expansion bolts

(2) Jars strapped to rack
(3) Anchored to wall
(4) Unistrut supports

e

.
Y
\"

1

REMARKS .

Ref. Fukushima Earth-
quake Report & ANCO
Report #1053-21.1-4
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ITEM

* Switch

—~—

Switch (P.B.)
Ind. Light

" Ind. Light

ssemawy ¥

Ind. Light
Ind. Light

Indicator

Voltmeter

Ammeter

Vlattmeter

Freq. Meter
Synchroscope

Switch

Variable Transformer
Rheostat

Switch (P.B.)
Electronic Controller

Electronic Controller

Indicator

TABLE ; (Cont'd)

II(a). CONTROL ROOM - MAIN CONTROL BOARD

MANUFACTURER
Westinghouse

Westinghouse
Westinghouse
Micro-Switch
Micro-Switch

TYPE SPECIFICATION

W-2

012

Minilite

2F203
2F207/2B4/2A70

Master Specialties 800 SERIES TELLITE

Company

Foxboro

Westinghouse
Westinghouse
Westinghouse
Westinghouse
Westinghouse
Basler Elec.
Basler Elec.
Basler Elec.
Basler Elec.
Foxboro

Foxboro

Westinghouse

65-PX-11252-V
Ka-241
Ka-241
KP-241
KX-241
KI-241

M/67 HTG

M/62H-5E

VX-252

£
Cirn

REMARKS

Hest. Astronuclear
Lab Test Report
(2/9/70). Ref. 8.

Not Seismic Cat.
Not Seismic Cat.

I
I
Not Seismic Cat. I
Not Seismic Cat. I

I

Not Seismic Cat.

Not Seismic Cat.
Not Seismic Cat.
Not Seismic Cat.
Not Seismic Cat.

I
I
I
I
Not Seismic Cat. I
Not Seismic Cat. I
Not Seismic Cat. I
Not Seismic Cat. I
Not Seismic Cat. I
Not Seismic Cat. I

Foxboro Test Ref. 7.
Report T4-1030
Foxboro Test Ref. 7.
Repoxrt T4-1030

Foxboro Test Ref. 6.
Report T1-1070A

B NS et e 1 4
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TABLE I (Cont'd)
II(b). CONTROL ROOM - REACTOR TRIP RACKS

STRUCTURAL: The Reactor Trip Racks in the Control Room consist of 2 four cabinet assemblies,
with dimensions of each cabinet being 90 11/16" X 22 1/16" X 30". The cabinets are
bolted to each other at the sides and anchored to the floor in each of four corners
with 3/8" expansion bolts. Seismic qualification by WCAP-7817, (12/71).

INTERNAL MODULES:

MANUFACTURER TYPE SPECIFICATION REMARKS

Foxboro M/66G - ' WCAP-7817

Foxboro T/66 VICAP-7817

Foxboro # 2860 WCAP-7817

Foxboro Hi-Low wcapr-7817

Cuxrent Selector

Foxboro . /63 ' WCAP-7817

Foxboro Impulse WCcaP-7817

Foxboro Summing Amp WCAP-7817

Foxboro 1 Lead-Lag WCAP-7817

Foxboro M/610A WCAP-7817

Foxboro M/66B WCAP~-7817

Foxboro . 610 ) VICAP-7817

Foxboro M/63U0 Foxkoro Test Report
TI-1070A. Ref. 6.

Foxboro M/66 Foxboro Test Report
TI-1070A. Ref. 6.

Foxboro T/66A . WCAP-7817

Foxboro Delta T/Lag WCAP-7817

Foxboro Controller WCAP-7817.




FUNCTIONAL:

ITI(a).

first stage pressure.

STRUCTURAL:

assemblies, each cabinet measuring approximately 90" x 24" x 30".
bolted to each other along the sides and anchored to the floor in each of four

TABLE I (Cont'dqd)
RELAY ROOM ~ RELAY LOGIC AND TEST RACKS

The Relay Logic and Test Racks are associated with steam flow and pressure,
feedwater flow, primary coolant flow, pressurizer level and pressure, and turbine

The Relay Logic and Test Racks in the Relay Room consist of 2 five cabinet

corners with 3/8" expansion bolts.

INTERNAL COMPONENTS:

ITEM

Relay
Relay
Relay
Relay
Relay
Ind. Light

MANUFACTURER

Westinghouse

. Westinghouse

Westinghouse
Westinghouse
Westinghouse
Dialco

Switch (P.B.) Rees

Recorder

Note (1):
Note (2):

Rustrak Inst.

TYPE

BF66F
BFD66
BFD66S
BF22F
5072249G12

Model 92

In reference to Auxiliary Relay Racks
In reference to Safeguards Racks

The cabinets are

ki

SPECIFICATION REMARKS
WCAP~-7817(2)
WCAP-7817(2)
GAI-RO-2612(1).Ref.5.

WCAP-7817(2)
WCAP~7817(2)

Ut 4 wmpwm ops

rmn s
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FUNCTIONAL: The Miscellaneous Racks are associated with motor operated valves, boric acid blending,

TABLE I (Cont'd)

III(b). RELAY ROOM - MISCELLANEOUS RACKS

and nuclear instrumentation.

éTRUCTURAL: The Miscellaneous Racks in the Relay Room consist of a two cabinet assembly, each

cabinet measuring approximately 90" X 24" X 30".
along the sides and anchored to the floor in each of four corners with 3/8" expansion bolts.

INTERNAL COMPONENTS:

ITEM

Relay
Relay
Relay
Relay
Latch
Relay

MANUGFACTURER
Westinghouse
Westinghouse
Westinghouse
Westinghouse
Westinghouse
Agastat

TYPE

BFG6F

BFD66

BF44F
BFD120

BFLF

2400 series

NOTE (1): In reference to Auxiliary Relay Racks

NOTE (2): In reference to Safeguards Racks

SPECIFICATION

GAI RO-2612(1)
Ref. 5.

The cabinets are bolted to cach other

REMARKS
WCAP~7817(2)
WCAP-7817(2)

wcapP-7817(2)




TABLE I (Cont'd)

P

RS
*a
~

III(c). RELAY ROOM — AUXILIARY RELAY RACKS

STRUCTURAL: The Auxiliary Relay Racks in the Relay Room consist of one single cabinet
. assembly and one two cabinet assembly, each cabinet measuring approximately
i 90" X 24" X 30". The cabinets are bolted to each other, and to adjoining units,
! along the sides and anchored to the floor in each of four corners with 3/8"
expansion bolts.

INTERNAL COMPONENTS :

ITEM MANUFACTURER TYPE ‘ SPECIFICATION REMARKS

Relay Westinghouse BFD-44 GAI-RO-2612. Ref. 5.
Relay Westinghouse BFD-44S GAI-RO-2612. Ref. 5.
Relay Westinghouse BF~22F GAI-RO-2612. Ref. 5.
Relay Westinghouse MG-6 GAI-RO-2612. Ref. 5.
Relay - Westinghouse BFD-84 GAI-RO-2612. Ref. 5.
. Relay Westinghouse 44E4919 GAI-RO-2612. Ref. 5.
" Relay C.P. Clare’ HG2A . GAI-RO-2612. Ref. 5.

Relay Agastat 2400 Series GAI-RO-2612. Ref. 5. WCAP-7817(1)
Latch Westinghouse BFDLS GAI-RO-2612. Ref. 5.
Relay Westinghouse BFD66S GAI-RO-2612. Ref. 5.

Note (1): ﬁef. Safeguards Racks
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STRUCTURAL: The Safeguards Racks in the Relay Room consist of (2) two cabinet assemblies,

each cabinet measuring approximately 90" X 24" X 30",

i each other, and to adjoining units, along the sides and anchored to the floor in
each of four corners with 3/8" expansion bolts.

INTERNAL COMPONENTS:

ITEM

Relay
- Relay
Relay
Relay
Latch
Ind. Light
Switch(P.B.)
Transformer
. Relay .

MANUFACTURER

Westinghouse
Westinghouse
Westinghouse
Westinghouse
Westinghouse
Dialco

Rees

UTC

Agastat

TABLE I (Cont'd)

IXIX(d). RELAY ROOM — SAFEGUARDS RACKS

TYPE

BF66F

BFD66
766A253G12

MG-6

SEP-1971
820~-2701-01-502

SC-5
2400 Series

". Note (1): Ref. Auxiliary Relay Racks

Seismic qualification by WCAP-7817.

SPECIFICATION

GAI-RO-2612(1)
Ref. 5.

The cabinets are bolted to

REMARKS

WCAP-7817
WCAP-7817
WCAP-7817
WCAP-7817
WCAP-7817
WCAP-7817
WCAP-7817
WCAP-7817
WCAP-7817

o -

o

e —
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TABLE I (Cont'd)
III(e). RELAY ROOM - REACTOR COOLANT SYSTEM RACKS

STRUCTURAL: The Reactor Coolant System Racks in the Relay Room consist of a two
cabinet assembly, each cabinet measuring approximately 90" X 24" X 30". The
cabinets are bolted to each other, and to adjoining units, along the sides and
anchored to the floor in each of four corners with 3/8".expansion bolts. Seismic
qualification by WCAP-7817.

INTERNAL COMPONENTS :

MANUFACTURER TYPE SPECIFICATION REMARKS

Foxboro " M/63 WiCAP-7817

Foxboro M/610A WCAP-7817

Foxboro M/6944 - WCAP-7817

Foxboro 610 ’ S WCcapr-7817

Foxboro. M/63U Foxboro Test Report

TI-1070A. Ref. 6.
Foxboro T/66A wcapr-7817
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TABLE I (Cont'd)

AN

J!EED

Wynty

Y
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ITI(£f). RELAY ROCM ~ CHEMICAL AND VOLUME COWTROL SYSTEM RACKS

STRUCTURAL: The Chemical and Volume Control System Racks in the Relay Room consist of
a two cabinet assembly, each cabinet measuring approximately 90" X 24" X 30".
The cabinets are bolted to each other, and to adjoining units, along the sides and
anchored to the floor in each of four corners with 3/8" expansion bolts. Seismic
. qualification by WCAP-7817.

~

INTERNAL COMPONENTS:

MANUFACTURER TYPE SPECIFICATION REMARKS
- Foxkoro 1/63 : WCAP-7817
X Foxboro M/610 ) WCAP-7817
! Foxboro : T/66A WUCAP-7817
Foxboro M/610A wCcap-7817
Foxboro, M/694A ' WCAP-~-7817
Rochester Inst. ET-215 WCAP-7817

Systems Temp. Alarnm

- mrmawe - anva

wwm——— A 0
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TABLE I (Cont'd)

III(g). RELAY ROOM - FEEDWATER CONTROL RACK

STRUCTURAL: The Feedwater Control Rack in the Relay Room consists of a single cabinet

measuring approximately 90" X 24" X 30". The cabinet is bolted to adjoining
units along the sides and anchored to the floor in each of four corners with
3/8" expansion bolts. Seismic qualification by WCAP-7817.

INTERNAL COMPONENTS:

»

MANUFACTURER TYPE SPECIFICATION REMARKS

Foxkoro /668 WCAP-7817
Foxboro ., Hi-Low VICAP-7817

Current Converter
Foxboro Dynamic WCAP-7817
) Compensatoxr . .

Foxboro. M/63 WCAP-7817
Foxboro . M/610A WCAP-7817
Foxboro 610 ' {icap-7817
Foxboro . , M/66C WCAP-7817
Foxboro Ratio Unit WCAP-7817
Westinghouse BF44F Relay WCAP-7817

Potter-Brumfield KR-1483-1 Relay WCAP-7817
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TABLE I (Cont'd)
IIXI(h). RELAY ROOM - SAFETY INJECTION SEQUENCE RACK
STRUCTURAL: The Safety Injection Sequence Rack in the Relay Room consists of a
single cabinet measuring approximately 90" X 24" X 30". The cabinet is bolted

to adjoining units along the sides and anchored to the floor in each of four
corners with 3/8" expansion bolts. Seismic qualification by WCAP-7817.

INTERNAL COMPONENTS:

MANUFACTURER TYPE SPECIFICATION REMARKS

Foxboro M/63 WCAP-7817
Foxboro M/610A CcapP-7817
Foxboro 610 WCAP-7817
Foxboro M/6947 WCAP-7817
Foxboro M/66B : WCAP-7817
Foxboro- M/66A WCAP-7817

Foxboro T/66A ’ WCAP-7817

1 -
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WORTHINGTON
[ CORPORATION

T '-'v\ .
e 205 Walbridge Buliding, 43 Court Street, Buffalo, New York 14202 Telc: 853.5150 Arca 716

{e
14

i

February 8, 10€%7

Rochester Gas and Electric Corp,
8¢ East Avenue
Rochester, New York 14604

Attention: Xr, R. E. Smith
Engineering Devt,

Refercerce: Diesel Generator Units
Ginna Station T B
viestinghouse A,.P.D.

RO-2239

Gentlemen:

. There were several items which were not fully answered during our recent
meeting.

Pirst, I am enclosing several covies of The Llco School Schedule for 1967.
This will show the type of courses offerred, length of courses, etc. a2
will, I'm sure, be of interest to you. . o

Second, the prcposed wnits will more than comply with the Seismic design
limits specified in paregraph 2:03.2 of the specifications. Similar uwnits,
in normwal locomotive sérvice, will exderiencse avout 5 g's, end tihese units
are of the same design. '

&

The loading of thke generator diodes-is apoproximately 19 smps per diode,
Each diode is rated 70 amps, and therefore is loaded to only 27% of this
rating. Also, each diode is rated 1000 P.I.V. peak inverse voltsge, which
is five (5) times normal exciter voltage. If a diode shouwld fail, it cen
be detected by loss of voltege or failure to build up voltage. This data
applies to the Electric liachinery generator which is offerred as an alter-
nate. The instruction menuals will, of course, cover the proper procodure
to follow to test and replace any defective diodes. However, -the very
conservative diode ratings assure reliability,

e expect to Mave sipilar wnits to those proposed on test at the Alco, Plant
I T will advise you of

in Schenectady, N. Y. later this month and in Merch.
specific detes in the near future, and I hope thet we will be able to have
you and anyone else interested, visit our plant to seo these tests.

if you heve any questions, please let me know,

Yours very btruly,
\VORT=INGTON CORP. . |

KT

R. R. Zeferjahn j

EQUIPMENT FOR LIQUID AND GAS HANDLING AND FOR THE
E - N CONVERSION OF ENCRGY INTO USECF 3
AIR CONDITIONING COMPANY « MACHINERY GROUP « ELECTRIC AND CON"\OLOGROEJPUL WORK
creeDaY AFLINES. WaRmISON RNEW J(FRRFY
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1:00
1:01
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1:02

1:02.1

l:02.2

1:63
1:03.1

1:03.2
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1:0k

GENERAL REQUIREMENTS

General

This Requirement Outline includes the essential information required

by the manufacturers of power plant equipment to submit a proposal for .
furnishing the eguipment covered by the DETAIL REQUIREMENTS, section '
2:00. The equipment will be part of a nuclear-electiric generating
station having a nominal czpacity of U450 MWe.

This equipment will be installed as part of the No. 1l Unit as the
Ginna Project, Rochester Gas and Electric Corporation, located in
Wayne County, approximately 18 miles east of Rochester, New York.

This electric gengrating unit is scheduled for commercial operation
on June 1, 1969.

PROPOSALS
Proposals shall be drawn in the name of Gilbert Associates, Inc. as

Consulting Engineers and Agent for the Westinghouse Electric Corporation,
Atomic Power Division, the Prime Contractor.

Proposals shall be submitted as follows:

Original and five (5) copies to:

GILBERT ASSOCIATES, INC.
525 Lancester Avenue
Reading, Pennsylvania 19603

ttention: Mr. H. F. Ulmer
Chief Purchasing Agent

DEFINITIONS

CWNER éhal; mean the Rochester Gas and Electric Corporation.

PRIME CONTRACTOR shall mean the Westznghouse’Electrlc Corporatlon,
Atomic Power Division.

ENGINEER shell mean Gilbert Associates, Inc., an Agent for the PRINE
CONTRACTOR.

MARUFACTURER sheall mean the successful Bidder for ell equipment
covered by this Requirement Outline. ’

EQUIFMENT QUALITY |

Al)l egquipment end services offered by the Bidder shell be of such
quelity as to meke the equipment safe with high availability. To
this end, ell items offered, including all accessories, shall be
of proven reliability.
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1:05

1:05.1

1:05.2

1:06

1:06.1

1:06.2

1:06.3

Q‘ 1:06.13

CODES AND STANDARDS

All equipment offered shall be designed and manufactured in accordance
with accepted current standerds of the electric utility industry and
shell satisfy all espplicable codes, including state and local ordin-
ances pertaining to the design and operation of such egquipment.

Where required, the MANUFACTURERS shall have all pressure parts stamped

by a certified insurance inspector and three (3) copies of the
certified inspection report forwarded to the ENGINEER.

INSPECTION

. <.
Inspection

Shop fabricetion and field erection shall be subject to inspection and

approval by the PRIME CONTRACTOR and/or ENGINEER. Any inspection by
the PRIME CONTRACTOR and/or ENGINEER shall not be considered as a
waiver of any werranty or other rights. The PRIME CONTRACTOR and/or
ENGINEER shall have free access to the MANUFACTURER'S shops for
inspection of construction and for observing shop tests. All tests
required for certification of equipment shall be made at the expense
of the MANUFACTURER. ’

Factory Inspection and Tests

Prior to start of manufacture, the ENGINEER is to be notified in
writing at least fifteen (15) days in advance of those tests and
inspections that he and/or the OWNER wish to observe. Four (k)
certified copies of all factory test data are to be furnished to
the ENGINEER. for all tests normally supplied or &s required to
satisfy codes and regulatory bodies.

Field ?ests

After insiallation, the PRIME CONTRACTOR reserves the right to meke
tests at his expense to demonstrate the ability of the equipment
furnisned by the MANUFACTURER to operate under the conditions speci-
fied and to meet the guaranteed performance. These tests will be
cenducted in accordance with the latest applicable Test Code in
effect at the time of the test with such modificetions as may be
mutually egreed upon between the PRIME CONTRACTOR and the MANUFAC-
TURER. If the results of the tests conducted indicate that the
equipment does not meet its guaranteed performance, the MANUFACTURER
shall, at his expense, make all necessery adjustments or changes to
improve the performance to meet the guaranteed performance. All
subsegueni tesis until accepiance by the PRIME CONTRACTOR shall be
made at the 'MANUFACTURER'S expense:

The Bidder shall furnish a list of any field tests of the equipment
which must be made during instellation and initial start-up.



e
e
s
- g

1:07

1:07.1

1:07.2

1:08

1:08.1
1:08.2

1:08.3

1:08.4

1:09

1:10

1:10.1

1:10.2

DRAWINGS AND INSTRUCTION BOOKS

Quoted price shall include the cost of furnishing three (3) reprodu-
cibles and two (2) copies of certified drawings to be submitted for
epproval and three (3) reproducibles of final approved drawings for
record. If reproducibles are not aveilable, quoted price shall in-
clude cost of fourteen (1L) prints for approval and fourteen (k)
prints of approved drawings for record.

Quoted price shall include the cost of thlrty (30) copies of 1nstruc-
tion books covering all €quipment being furnished.

CLEANING, PAINTING -AND PROTECTION

Every effort shall be made in the design and fabrication of the equip-
ment to avoid dirt traps. Internal surfaces shall be free of dirt
and scale prior to shipment.

All exposed metal surfaces, unless otherwise finished in a menner
standard to a particular manufacturer, shall be painted by the
MANUFACTURER in a manner approved by the ENGINEER.

All machined surfaces shall be adequately brotected against corrosion
and damege during shipment and storege..

All equipment shall be shipped with adequate packing and protection
provided to permit outside storege at the plant site with no addi-
tionel protection.

PIECE MARKING

The separate pieces of eguipment shall have matching marks to feci-
litate assembly during erection. To facilitate unloading and
erection, the weight of each major component shall be marked in a
conspituous location thereon with painted numerals at least three
(3) inches high.

MOTORS AND MOTOR CONTROLS

Motors

All electric motors; where specified as being furnished by the bidder,
shall be in accordance with the latest revision of the ENGINEER'S
Specificetion No. SP-5201. Bidder shall supply Thomas flexible
couplings and coupling ghards between the motor and driven equipment.

Motor Controls

All motor control equipment will be furnished by others except as
specified.
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Tie generstor unit and 21l of its avpurtenznces, cwriliarics oiag
controles shnll be dasizned, within nornally acnented Stiress Lovo o
w0 rezist eurtiquake feorces rasuiting frem en a2cecleration owclryin.
simulienecuslys in the vertical and horizontal Giycetiens, with toth
cempsients equal o 0.199 appliaed av the center of gravity, anid Ho
veczive and transmit suvch forzes throuzn the °uooazt Atrpotuares o
the Tovndetions. The gﬂaergtar unit and its commepents oShali fhso
e designed to ensure no loss of fuaction (i.e. reunin operablz)
vien svbjected to earthoueke forces resuliting from an acceleraticn
occurring simultaneously in the vertic2l anc herizental dirseticons,

with both components equal to 0.47;.

spzine s5hell be assembled with the benevﬁto* D0CAIRONLES Oh

The 2

& cormmen skid fype badplate ©2 form a seli-contained wait with
suitzble guards for protectioa from rotating parts. ‘M52 speed of
this aguipment sh2ll rot te lass than 720 rrm. The eagine unic
siall ineclude the following featuras:

Lubricating system including zn ergine driven lube oil puaw, o0il
Tilters., immersicn oil hester and water cooled oil ccolers.

cmplete fuel oil system including day-tank, pumps end strainecec.
e daye~tank mey be incorrorated in th2 base or surplicd as a2
varate tank. The day-tenk shkall have a caracity for a ninimun

sepa
¢f 3 heours of ogeration at rated lead. The fuel lavel in the icy-
tank cia2ll be auvwtomatically meintsined. ‘

Type oif fuei will be Fo. 2 fusl oil. .

£ir #iliters and silencers for air inteke. (Bidder shall suecifly
ir 3 mirimum temperature is raquived of the ccoling air to meiatain
rapid start.
Vibration dampeners.
Ciheust aaffler,
Lipaust manifo’lld,
L standey heating system shall b2 instslled utilizing an jwmersion
nenter and eleciric motor driven Tunp to [Io omatically mainiaia

» . . R gt S e ey
engine water temperatures in readiness for fast start fuling shutdoun.

2324 lcud Type of cooling syctcm shall bte nmrovided Tor each

) -

1 SR A

enzinz uwsing circulating rump mountzd on the enzine and uonnraue‘v
meantad_neat exchanger. heal exchanger rhall ve ¢ cesigned o operate
with 2C7F and lovwer cooling wataer at 2 wmanimum pressure of 105 psig.
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) C .. paxipua wordting proasure.  Proasire genges; sofc : .
‘ botion drsin valves sonlld be mrovided as well as olbex iitin Lo
) wouvatiing and comieciing tat teuks.  Ale reservoir shall cE e
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‘sive on coch enmins.  Cthe stnrting r9u ® ghnll be off Lhe seavd,. i}

walvage reconmandad Ly ine engine woanufacturer.  Balterien twis
Lwoessary battary cobles and connecilons vnaln ve furainhad, ey

Wi Eanh W i or dn o zeparsUtc anil Iocuwiad newr Ll onsina, N
N . .

l-l

¥ LEES
D2l Bhinve sudliicient oproiioy Sor five apmtiine oyee
D 2:03.7.b.0 4

. HE npecxx;ed X I uvuc"uhxo (A RO o PRSI
- IS v ' Ay et ang) e e} ~ ey HYSE at e ~ - ]...., .
shell be Jorpistod with cnehl vlies s SNl et

‘ L2l chaege. T4 shell tmwe a heels et comenuiBla ool
battery and, whicn (he boshseyr B h'"i ;B0 Full airwne, it
:wnmwumUJim&ueom:ﬂﬂr"ﬁn:wr':cfhwmw\mWTM-N

An aummeter Bo imdicnieo wha iy rnbe Lo L) bz oinedaded.  Abe

.- Snnll e desigined Go vrevend oo b0 DT oretripeis; of e
S mrolociive eircuit vrasmkeyr qurice guginecessniiag, A B30 vodl.
A7 3 vhase, 60 cyele s~swer supply - Lhe chasvecs idl be Swrnisin,
= " ouhers.
. . .
s .

LIPS Y
1

R0y 8
!-\ . ‘, .

.

" miaA semmasmr mEemww

ve e e e



:05.5.2

ny

2:03.5.3
£:03.5.4
2:03.5.5
.5.6

~

I-J
(53

2:02.6

2:03.6.1

2:03.6.1.1

2:03.6.1.2
?:63.6.1.3
2:03.6.1.4
2:03.6.1.5
2:03.5.1.6

“:0306']-'7

2:03.%>148

RO-i"23Y
. . 110060 -
. - )
nevision 1
Generatax 3,/8/67

|
|
The smonwrator shell vn --":'1\1 TO ey Lun Inil riaae Joad
|

Linusvnay "u nosal Yeditcze vith an .1”*uv“‘ U 21 703 LUK L LI §
DRIDCY S D WNLEI.

sreending 700 sbhove an awbicab of Lo'e by roui

Phe gontantor stnll be cquip o6 with nleove Benveingt vt Lo Tt i
with Ciiossz B, posor hiouse intdaiicn. A ldginr r'l:n, cl oo «.on
spsicn nNhy be used in tue votor. JTU shali boe ol Lho oo osansy .o

v

arip-prool censtrvetion. Jhe goeneraor widh 1t cenirol. ang ol.
ro;ulater shnlld be so derigned thet suceefafnd, yarrlich et i
may he obtnined with snotbor geacrator ol cgual ox largey rav i . .
with siniler controls ond regulabion. -

2300
Rated_outout - Hinimwa peok or overlond =a.Ths - ///f oat YL
power fastor An accowrdance with 2:03.%L.23 onTnindous ranviag r:id‘?.- |
for reouirencnts of 2:02.1.1. |

Rated voliase ~ 1280 V., 3 phuse, GG cyele.

Connestion - Ralta .
ged - Same as &izaced wyine

8}774c/??ci§~“!g?$h ?ec?7“a~y oq ??/9~nt.
/ T 1 i

(‘enorels and Accesgories

& free-séan
lug provui 2d on bottom shull ©
Following conlrol Teutures:

|

i

\

ding conbrol cubiclo, MNMA tyre 1A anclesurw with aund |
2 fLrnl.nvd and shnldl eonvnin -

Ly of plus ox dnwe <
t conti;ol. Thu »rers o
ato r Tor rapid starviig:

Voliage zesulatox vith o paxinun sensiti
norecnt and with volisge regulator rheos
should provide field forcing of the gonow:
of the Jarge motors.

V.
i)

Yoltage adjusting rheostal for ramote mounting

Field suitch and Gischarpge reaistor.

Generator or exciter ficld rheostat (motor anziwted).
Shunt foxr cxieiter ammcoter. v
jleverse rower relay. .
Ruanine time meter.
All current and gotentield transformers nocosznyy for Lhe reguised )
instrwenentation. , '
b
\
.



8]

Fy : \
e/
[1)]
O
l;l.)

i

2:03.7.%

2:03.7.5

The felloving will vz provided by otiers on poools i ot '-'“r"'*-
contrsl raos Ior remcte tostizg an Setoiled in parograns 2:03.7.7:
(1) &orccter Switcn (Stop-Auvto-Tast) )

(b} Voltage rezwlator sziccicy suitch, auwio-ranail .

{2} Voliwmeter with pbase selector switch

(d) Zunmeter with phese gelector switen

(¢} vYabimeter

(=) xceiter smzeoter (energized from shunt 2:03.5.3.14)

(g} Ireouency meter

(b)Y ?22nval syachronizing switch with Synchroscon:

(i} Ceneraior breaker comirol suvitch, for use in msnual synchronining
(j3 rounting for voltage adjuster item 2:03

(k! Cowerol swiich for rheostat item 2:03

(L% CGovernor motor conirei. smitch

Auntenesicd Engine Starting Control

An autonatic °n gine starting coutirol shall b2 provided to auto-
waticeily start and stop the unit.

Thaie storving control shall btz loozated in the engine-garerator

control cubicle.

The euiomatic engin2 starting control shall be manunicchtured by

Antemstic.Switeh Company. Bulletin 1025-13%, or agproved eaqual. .
: nRLe

i
I shall opeszie frem an engine s arting contiact Turaished ‘ny
others. Whien =ngine fires, starting control shall cutomatically
disconnuect cranking conirols. The cranking discoansct means shill
b2 eluetriecnlly celf re::-.‘.'.ﬂtiag m) prevent recranking for o deXinite
‘tine afier source voltage has x cad tc a2 low velue.

Suert 5\1{; contrel circuits shall be srranged so that cranking will
cormencea inm2diately effter the remote stariting coatoct closes on
failwre of normal pover, and/cr a safety injection zignel contuct
cioswre. Tive cranking cycles shall be provided by a motor driven
instantanccus reset type timer. Tine intervals of cranking shall
be in cecordance with the engin2 menufacturar's raecmrenéations.

Fanli indicating liguds shall bz provided for the I'clloving togethe
with coiput contacts from each Ffor a common remotz sdaru:

{a) Vnier figh Temperatura
{t) ILuba 0il Eigh Temparature

¢) Tunl Oil iov Prassure

ol 0il Tov Lavel

— ~~ ~~
[o7)
o

2) Foiluere to start
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(£} Jabe 0il Lev Frecsure
{g) Overszzed

() Raverzz Fover

Thie control shell bde arranged 30 that items "af, "h', "aU, Me*

and 'e" will aleram only. item "fY will elowvin at Io“ prescure and

ster the enzine at a lower pressure vhile items " and "a" uwilli
1s

zlarm cnd 2150 st top the engine, locking out the ~ornro
reguiring ramote manual resetting. Contacts from Y, g, "h" aud

t“ne gssocicied locikout and resetving releys shell te wlred To terninal

- &

blecku for use in safeguard logic circuits.

Provisions shall be incorgorated for periodic testing of the
complete sequeince of stzrting and loading of the uvnits frem the
vlant mein control room. A three rooltlon selecuor switeh in the
centrol rooa will provide for (1) siop, (2) automzntic, and (3) enzi
test nositiens. In the test posiition of Tthe switveh, the starting
control ecircuits shall simulate sn autometic stant signnl, bring
the unit up to rated spsed and VolVAPe. A governer control switeh

in t3e control room will permit “he orerator to synchronine to the
45C volt systen and load the wnit.

All comyponents of the auitcmatic engine starting eontrol and alaxn
system shall function on 125 volis, d-c available from cusioner's
ation Datlery. Operating linifis will be from 30 to 110 volts.
stiag lamns, push buttons and selector switel: snall be acses-
rom the f1 cont with enclosure dqoor closed. Feature “G"

i
f
ley) aond Feature "D (FR relay) shall be included with tae
1

nEine instrument panel shall ve furnished ond cguipped with
el ving

Ivte il vrossure gauge. -

Lir manifold pressiwwre geusze.

Jaciet uater wessure gauge.

Turbocharger lube oil pressure govge (I the engine is twrbockarged:.

e )

Manuial stare puch oHutton.

PSSP . . B P N
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Ny "'; !":_r"') & s S b s ,-/ FEEf f/;/’lle’/ 112i] /_l/ :
iy W

’I'

siseoklonocus Sneld jvntose - B0 Y Teenl

in dlock lcods

LYY ool ] DA
(B} Residual Heah Punp {1) - fff uy
C Jafafsad fefefidffif ifefa]
IC) Saiety Injecticn Fuid {2}

Pfafsgad Y- x50 453 T
(D} Servica Wates Fvmg (1) - 300 BF
< 3l fuhed Y1 fefelad A5/ T

(B) Cepdainment 3 _(c) .~ 250 iF (cach)

lediff YoF 1 / / £204 13/

Avst, ood':.ﬁ\.cr I eap {1}
vy I - 250 nr
slfuiad V- Jefotaf Azt il

(G, Containmest Spray Mump (1) R 3 -

. . J4 1 ifn fo) ) ko' C/efe 0
ol el ] 611l

350
#/f w2 (cach}

'.O:'cher loads Wy be sirviod morioeily et ony wine aftes the abeva

Ssoms A to G. Shece inelwle:

{a} Firz Puap 200 §P

{o} aathevy Chuiger - 35 W

fe) &Smcrmancy Lipmnuing - 00 RY

{0} Rerelor fing, M. Ghar,
WiALes Weh, Ou

Trheoo locdis will be started in three oeguentinl dead apnlicationo of epproids Wy

£00 hp mamitmo for coch application. The indticl apmlicnticn to Lo within 10

10 scconds in sccordsnee vwith 2:03.4.1. On cach syplication of €00 by, the

voltace dip chall be limited to 31% below noxminl wvith volinge recovery to SOn

of norzal in oze second. .

-, Loap
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(3) BSoxvice Bater DPunp o XN o
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- 12) P

) Comshrnd Conding
(1) Char uln,_, .\1'1'1)

S acse itams atarued aftor contalminn
{(p) B.A. ‘I‘x\?nufc:t Fomp - 7-3/2 1P
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Bicddaers shnll sulmait with hin propronnd canplole wrwn it. Lh

""-'0

]"
Var ! 3=00
i

Roviazion Y
-~ Lo
3/C/6%

SN

equizient of‘i‘c'z".:d. Tuds Qatin 2301l :'v.nch.\Le, Lt nol. nenens. :
be luaited the FTollsuing:
Beneripeive Gaba on all eguizacat 0 bo fwranished s M. ow

(2% Continuovs fuld lend ratiu:; of engive in BOV: ©d:  .aak,

and/ox cmergency rating .

(e S::i'c"c-v hr overloed caaxdility . .

fa% e

e Daved speed .
(¢} ifvaber of cylindors )
!e; DBorc and strcke .

oyt P 33 6l S . '

{)' Piston dGisploacement '

(g; Tyre of Sucl injectioa and tyme of sir ebupey

() Tvne of governor .

{(3) "yre ol lubricaticn sysicm

MG iethod of piston csoling .
(1) Lethod of 'stanting ncluding scquivemends nbd eousiral. sy..
Treliminory dimonsional droawing: or shketen2s of proyased coudipnih

and aceeasoities.
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11.7% -hb
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ﬁ:Gl.h Timo “vuu*rcd foxr delivery of equipment after apmrovel of ianuine-
Turer 'y dravings.
3:01.5 Pusk seguirements for engine &t 5C, 75, 100: 110, sl ioce sal g2a¥ xatie:
3:01.6 Luzeicteion oil rate.
n R . . . (o] . . .
3:01.7 Cooling vatar required with 80  ceoling water temperature.
2:01.8 Guvernty spred regalation range.
2:01.9 Coxplete charocteristics for generator and exeiter, including 2
dzscription of insulation system for stator and rotor.
3:01.10 Time requirad for engine To reach overating sreed Irom stcondstill.
3:01.11 Recoumendations concerning fuel tank supply piping.
3:01.12 Recoxmendotions segarding weekly trial run of wiit unlcuded.
Tre wanul'acburer shall clcarly state in his provosal vhot effects
rericdic mwlezded test runs will have on his QDSLB and ineclude
recormendations regarding lcauﬁng if necessary, meintenance work )

3:01.13 Exparicnce »record of diesel sngines of the tyype proposed in orier to
alicw evaluation of rapid stard, loading and relizbility. Evalusticn

1
of prorosals will consider history of units znd components.

3:01.1% Neoise level of the wnit crerating at rated kv output in 4b av 2
speeified distance, unenclosed.

3:01.15 Bidder sh2lli specify 2 minizum temserature, if eny, that is requived
of the cooling air 'to maintain rapid stars.
3:01.18 Bidder shall specily whether air filters and silencers 2:03.3.5 and
expaust mufior 2:03,3.7 will adversely affect the ranid sterting
: o the unit.
. k:00 DQUILZELENT THSTS
h:01 Prionx o shimnent, the enzine, 3Ienerstor and exaiter shall be given
thedin regul:l comrercial tests ot their place ol manuvifuacture. These |
teses shull include the folloviag:
- . |
- {a&) Czeration at rated load for 2 minizum rericd of 2 hiours |
. {v) Czewation at menk or overlosd ratiag fer a rinimum of 1/2 hour |
{c) Starting time check
(2} Corubirity of starting syster to provide the roquired nwnber
w af storts .
ll (e; Motor :ierting caredility. utilizing a motor or uotors of IF rating no
less lihen the nosizux rating iisted uvnder 2:05.10.)
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:. R ' A :’":"E:.:ot)
P 21-2% 65
- . _ i
. (»*} Voliere xeescvery uwptid arplicciion of motor o- metcrz f{e) ehova.
{5 GQovernor stability and (xoop for test (a) avove
rhese Dactory tests are suzject e witness in ascerdanes with
weragrech 1:0L.1.  Any of the soove tests that cannot bz perfermed
in the factory shell be demomstrated in the field as purt of the
. Tests afber instzllatvion.
kice After Znstallabtion of the eguipment is made, the contractor with

the assistance of the engine mznufacturer's rerrescentative shall
oncrate the equirpment, including suxiliaries, ot partiul load
for such psriod a2s necessery tu deterrmine it is funCu;oulng vronerly.
Suel: adjustments as are nececsaxy shall be made to place the equip-
mont in first-glass operaz:nc condition. efore Linal aprroval,
The waits shell show that They will stard aut0m4t¢cally withirn the

‘ snecified tine, pick up and cavrry load, and be capuble of satis-

factorily starting the rmotors undexr 2:03.1C.1. They shzll also ve
manuelly syacproaized. Volbege and freguency variztions during
both S"ohd tate~and e nsient ration shall be measured by

s

'f.

5:60 FRICH n¥D YELIVERY .
5:01 Fricos
o, 5:0L.) Quotetions shall be suboitted on 2 luwp sum basis, ccmplete vwith

the detziled price makeup uwsed in arriving at the lunp sur prices.

5:01.z Tle basic vrorosal shall cover the main engine-generstor set &nd
szecified cecessories end peczal tools, including ell stotiorary
and, renovetle parids whether uscecified herein or not, to provice
a ccnpletely one:able instellation, end shiall include cdelivexry To

prept site. The basic proTosal sqzll 2lso inclunde o list of
reccrimended, sTare rarts and a bep'“aoe price thereror.

5:02 Pield Rewresentative
} - . - - . - e - \. 0 LK
The pzr dicm rate for furaishing & qualified field represeantailive
shal: be quoted.
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Addencdum;

5:03.1

Decerber 5. 1966

«

Bidder is xeZuested to advise on the possibility of his unit
as quoted to start all of the leocads (&) through (G) as
detailed in 2:03.10.1, simultaneously in lieu of in scauence
as called for in 2:03.10.1. If the neauired capability for
simultoneous starting of the loads can be provided thyrough
modifications ox additicnal ejuipment, the bidder is xeguesied

to list the modificaticns and price addition reaquired.
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ADDENDUL B

Decenoer T, 1885

; Section 2:03.1.2, page 4, last line; delete the word
. "mininum"
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SCOP OF WORK
General | . {

This specificatieh covers cable treys for indeor use, and for use in
a casle tunnel.

The trays are to be instelied in conrection with the installation of
Unit FKo. 1 of tihe Robert Emmett Gimma Stotinn, Rochester Ges end Elec-
iric Coreg., located in Wayno County, approximately 18 miles ecst of

. Rochester, New York. -

The trays are to be procured and instelled by the Becntel Corporaticn,
hereafter referred to 23 the CONTRACTOR: The trays shall be scheduled
for delivery as r;qu;red by the COHPPACTOR. . '

The cable trays will be us «d to support single lﬂyerg of I kv triplexed
power cables; multiple layers of 48O volt power, 120/208 volt power,

120 volt a~-c and 125 volt d-¢ multiconductor control and instrumentation
cables intermingled; or nultiple leyers of low level analog s:gnal
instrumcntation cables. The kv power cables are not ¢o be run in the
same tray with any other voliage. Low voltavo analog circuits are not
to be in trays with ony power circuits or O0J-0FF control circuits. The
CONTRACTOR will install. 2ll cablcu in trays dzsignated by the ENGINEER.

Ths cehle’ trayz specified herein are bo be furnished ;n strict accorﬂance
with {nege specificztions, -

Rm‘UIRrxf;quq

Cedes and Stonderds

The equirment furnished shall be deaigned and menufactured in accoidance
qith aecepted electric ubtility stondards and the standards of ASME; IEEE,
(AIEE}, MEJA, ASA, AS(! and with particular ettention to NEMA No. VEL-1865.

Vendor Warranties

The material supplied under this specification shall be fully warranted
by the vendor agoinst faulty materiel and factory workmanship. The
wvarranty period shall. be for a period of onz {1} year after plant
acceptance; and the warranty on any repeirel or replaced item shall

be extended for one (1) year from date of r2pair or replecement.

Desipn Pota snd Drawings

Drauings svbmitted by the vendor shall providé 211 information required
to erect the complete tray systems and shall include thn following:
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Physical drevings shoving outlines and wounting details of all fhe '
verious tray sccbtions, .Z'.'.Lt'n.;., and ancesscrilas wikt iece m’;rl»_ng
end. supgpery locatinns a5 requived %c Tacilitzie ercction. L
2:03.2  Msteriel specifications for each itom R < Lo

2:03-.3 Necessary insiyuctions for fiszid £63:wbly ond spare pavits lists
2:03.%  Installation c’.-'ésisn inforrntion (aefle::‘:.:‘. and loeddsta)
2:03.5 In nddition to a.pnrovols r:.otm'eo. by tae CC‘d“RACIO.\, the Vendor shell .

: furnish the foregoing drawings for approval. ty the PRIME CONTRACTOR . - . .
.. and/or the BNGINEER, . - .. .

" 3:00  MAERGAT AUD FILSH 0 - , oL
3:01 7 ALY dnoye are to be grlvenized stee (hot dippad galvamzed after fabrlca.t:.on,
3:02 Steel used I‘o: cable “rays zhzll me M' the minimun met.norz.xc.l properties
. of ATSI “Stonderd Steels™, C-1008 os listed inm the Steel Products
Eanuel covering Carbow Steel Sheehs, L.
3:03 Cable tz-a:,rs.'i‘or eJ.:l service siaal.‘l. be protected against r-ovrb..ion'by :

being het-dip galvanized sfter feby cicabion in zeeordance with the
ASTH "S;m‘ fications fox 2.~ne Con.{..m(, (llot D::o) on Asserbled Steel | - -
Produets" , -A-386. - ' . . o "

»
«

l- -oo " DEPALL REQUIRBNTETS OF CADLE TRAYS R

v

h:0L MY trays sheld de of the ventilated botton Liroush type (not ladder
type): Ventilation slotsz shall oxbend seross thoe botton of the troy
AR Y

vALla

at a u‘l".(..‘..s“.’.'v nuwbor of intexvals te provide adequebe ventilotion.
" "The slots sheld 1 be po wider then 3 :.1%1'.,.“ . PR
)02 liniwm strongbhs. for coas .tru'-cio“. shall be Glsan A Loy &' and 9"
73 au:, Closa 1T foy 22" ond 18" «n.d sy Claws IIX foa.2 247, 30" sna .-
« . Db ‘..'."J»i' . . oo . . . ., » ' . .
h:03 e gz 2f matad foir coeh crr-. w‘ 2 shedd Do spacifiad in the pz.‘ovo,e.').n-.
To mabawisl thickness iesn than Mk gage will b gecepbabla, .
y.Ch Cuele traws shell be agraihle a with the i shast standoyde m“ ~rox'1mnnu
shin. . - . . ,
© hios The danigm and construchion of the ecble taays shell be svelr that a
' sable Jonding of 100 lu\'_f:tl., por Liraecd foot Loy omy of tne syecified
cable Peoy widbhe cen bo esyrioed by bh2 brsy withoud rore thon 1/h .
in. ¢ertoction of the wid..anon ub"n enleudzticd on o cinple boon beain: -
The enble tvar end supperds shull be desipasd to suppors envle loeds
plun o 200 ;*'w:m van o sharling of auy nposition in tha tror. 12 pro- .
233 :.m nhe Ban distones r:..-.'l.o reizla ootwien sunport contere ,

-~

5.'2: 2in Bhe an2eidicd Jexliaction At the spocified |
hall iadicnce Ghe rrauixsd nwdHsr 237 supvort

.
‘ \ r 'a’

.
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centerlines for, the entire cable trey installation. The fendor shall
note that the uldths and depths of all cable troys ore listed as inside
dimensions. Side bar members shall not exceed 1 in. in width.

(
A1l b kv power cable trays sha2ll be provided with covers. ALl cable
trays used for 6C0 volt ccble service and for control cobles shall
be provided with covers on all vertical runs, on gll sections under
platform grating and in areas considered lizzardous, and other arcas
s specified on ‘thie dravings. The covers shall be such that there
is a total of Towr in. or six in. clear ag reguired wnder the cover
to the tray ceble suprort rib. Cover fasteners shall be approved by

. the LNGIMEER,

The Joint closure between sections of cablie tray shell be accomplished
by a2 relisble, fast methnod using self-aligning volts and nuis or other
means; apoproved by the ENGINEER. This Joint closure shall be capable
of carrying the specified load without exceeding.the specified maximum
deflection. '

Four kv power trays shall be U" nominal totel depth with standard 18"

. radii unless otherwise noted on the drawings.

Trays f{or low voltiage power and control cubles shall be-6". nominal
total depth with stondard 8" radii uwnless otherwise noted on the
drawings. .

Fittings shall be provided for horizontal bends fer all corner Tees.,
reducers, crosses, vertical inside cnd ouiiside bends, box connucnoro

end dropouts (end type, bottom frame type and side tjﬂc) shall be
provided as reguired. Hex nuts, wvashers, bolts, splice plates and all
necessary hardware shall. be included for tray splices and all of the
above fittings, tees, ete. ALl hardware end delces shall be hot dipped
galvan*zed

Hangers and ell necessary netevrials for supporting the cable trayo w111
be furniuhed by the CLNPRACIOR .

Cable tray widths shall be as noted on the dréwings.w

SPECIFICATION DRAYINGS

The following preliminary drawings are hereby mode o yart of this
Specification and serve as & basis for the quotation:

D-214-011 Turbine Aren ~ Mezz. Floor, test & Cable Tunpel
D-214-012 Turbine Area - dezz. Floor, East & Cable Tunnel
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D-21h-021 Recctor Contalument .- Mezz: Fleor
: D-21k~022 Reactor Aw:. Bullding - ¥ezz. Floor
' D-21k-032 Tuxbine Area - Oper. Floor « West
D-.21k-.032 Turbine Ares - Oper. Floor - East
D~214-0k), Rercclor Containment -~ Cpzr. Floor, Int. Bullding
-7 Blev, 278'-b" nad Cablz Tunna2)d.
i D-215.042 ° Rectetor Aux. Building - Ope2r. F.cor
D-21L-0h3 Interncdicte Building - Upper Blevations
D-214-033 Control and Relay Room
5:02 These drauvings are not final. and quantities may vory in final installation.

. Bidders shall include unit prices for items quoted as o basis for adjusting
flnal order or addlng adaditional items. :
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AUZTLIARY RBLAY RACKS
ROBERT MEETT GIIEA

BUCIEAR FOWER PLAWEY

"UNIT WO. L

3
VESTIFIGEOUSE EIECTRIC CORTORATION
ATOHMIC FOWER DIVISION .

PITTS3URCH, PENNSYLVANIA
y, h

REQUIRTMENT OUTLIFE
BROOKXWOOD FROJECT
RO-2512

FEDRUARY 21, 1963

CILEERT ASSOCIATES, INC., ENGIVEERS
525 lancastexr Avenuve
Reading, FPenpsylvanie
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1:01.3

1:02

1:02.1

1:02.2
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M
CoNSRAL RUOUTRSIETS
Genaral : .

Tais Reouivewment Outline includes the escemticl information required
by the manufecturers of power plant equirzmeat jto-subm:lfs_' a pEngsal
for furniching the equirment covered by the DETAIL REQUIREMENTS,
section 2:00. Tre eguizment will be pext of & nuclear-eleciric .
seneveting stabion heving o nowinal capacity of L0 Mle. .

This equipment will be installed es yart of the Ko. 1 Unitv ,_g%‘-‘-hlie
Cipnz Project, Rochester G2s and Electrie Corporation, loceted in
Wayae, Counby, eyproximately 18 miles cast of Rockesteyr, Wew York.

This electric gerexating unit is scheduled for commercicl opsration
on June 1, 19€9,
Prortesels

T — ——————— Fl
v

Proposals shall be dvawp in the nawe of Gilbert Assoclates, Ine. as
Consultivg Engineers and Ageat for the \estirghouse Electric Corporatica,
Atowic Power Division, the Pripe Contractor.

Progosals shall be suwbnitied as Lollous:

CILBERD ASSOCIATES, INC.
525 lancaster Avenuve
Reading, Penmsylvenie 19603

Original and five (5) covies o

. Avtention: Mr. H. F. Ulner .
Chief Puyrchasing Agent
Definitions ) - ’ ..
OWHER shell meantae Rochester Cas snd Electric Coxporsivion. *

PROME CONTRACTOR shall mean the Westinghouvce Electric Corporation,
tomie Fower Dlvision. ’

EIIGIHEETR shall mean Cilvert Associates, Inc., an Agent for the .
PROA COLTRACTOR. .
MAWUFACTURER shell eaa the svccessful Bidder for all equipsent
covered by this Requivemeal Outline.

Eouirment Guality :

A1l couipnment and sexrvicos offcred by the Bidder shall be of suchk
Grality as %o make ‘the couizment sorfe with high availebllity. To
this erd, 21l ifens offered, insluding ell 2ccessories, shall be
*of proven reliebiliyy.

[
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Coidcs and Stendazds .

61

Al ecuivuent offered shall be Qesiguced and wspud
oed cuxrent -stondards of the electric ul

plicable codes, including staie end loezl ordin-

agtured in accordance

oy ol

shall satis?y all ay
L

iity incdustry snd

-t

~y »
(R
(3
(&)
.y
o
e
Q t
O

i
-~
.,

i
ences portaining to the design ant opersticn of such equivszad. .

Tests and Inspection

Insrection . '

" "

Shop fabricoiion skall be subject Lo inspeetion end approval by the
FRIME COWFRACTOR erd/or EHGIVEER, *Any inspecticn byihe FPRIME
CONTRACTOR end/or ENGIIEER shell nov be considered s e waiver

of any werranty or other »ights. The FROE CONTRACTOR and/or
ENCGINEER shall heve froe access to the MANUFACTURER'S chops for
inspection of cconstrusiticn and for observiagz shop tests. Ald
tests required for certificetion of equirmont shell be madeel
‘the exzense of the MANUFACTURER. . o

Factory -Inspection and Tests

The MATMUPACTURER shall conduct tests to verify the integrity of
the design and construction. . These ghell include production tvesting,
wiring checking and electrical testiags of relays.

Potentiel teets shall be condusted by the suvplier on all equirneat

in accordunce with HEMA Stonderd IC 1-2.42, 1965, .

Drawings ard Instruchtior Books

Quoted price shall include the cost of furmishing three {3) reprodu-
cibles and two (2) copics of certificd drawings to be subimitted for,
epvprovel and throe (3) reproducibles of £final approved drawings foyr
record. T . s

Guoted price shall faciude the cost of thirty (30) copies of instruc-
vioa boois covering all equizment being furnished.

DEFATL REGUIREMERTS

v

Zouicoent To Re Supelied

.
o
z

The equipment o be furnished consisis oi'._th:,\ée-' veloy racks, complete .-.

with relays and all rack wiring, for miscellanedus swiliery relays
required oz control, interlocking end cowputer input circudts.
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2:02.1

2:02.4

2:02.5°
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2:04
2:04.1
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[

* []
Tae MNUFACIURER oholl be rezponsible foy procurcnsnt of all relays
eg callezd Zor in thics 1\’\01... rogent fubline, end the HANUFACTURER
sh2ll be »esns s.?.'ol ne nechoaical dc:..gn of the racks amnd
encloswve, 'm;,sic.zl a c.’! ent of weloys end the desizpn of inter-
cconecting wiring betueen reloys andfor dvow releys to owigoing
1ol sting, cleaeing, rachnging end shipning.

d

3

(‘363

2o
L0
2y
v.9
1]
-

c{.

a
cizouit werminel bloels, te

tn Reauiremants

The racks shall consist of verti ca’ *"'é»\"ﬁ)'wica.tc‘.. enclosures, series
‘n~78-.9-25 manwfactured by AlCO Engineering Compeny, with the
reloys arvanged on inbternal suprorts, (desired grouping is shown )
on rafervence 2:09.1) and wir ed in accordsnee with dra'n*'gs a9
tebnlated in »eferonacs _.09 2 and 2:09.3.

Each rack sholl be vrovided with o fabricated b-inch channel iryon
t

Hinged deors chall be provided frond and raar and each deor shall be
provided with 2 Lc:,r lcoked herdle. Cas key shall open 211 rack
dooxs.

One duplex convenicace cubtlet (120 Vo" %, a-e, 15 awp) shall be installed
in gach rack module.

A l-inch by l/ls-inch cogrer ground bus shell be run lengthwise of each
rack wodule et o convenient location just ebove the mounting bese.

-

- .
4 . -

Seismkic Desigm

-

The racks shall be assemo led apé the uoo.nt.‘mg and wirieg of 211

welays and ccmpoaecnts shell be desigaed so that the functions of

the *‘elt.,/s and wiring will perforn vhen sz..ogcc ted to seisnmic
accelerations of 0.21 g in the horizontel divecticn and in the vertical
direction simultanecously. In additi on, the mounmng and wiring o?

2ll »'el.u., saall not dislodge ¢ resuld in eny loss or changes of
function of.cirehiis or releys when subjected to seismic accelerations
of 0.52 g acting in the vertical end horizontal planes simultancously.

»
=

Tipish ‘ -
All steel perts shall be Shoroughly cleened afier Zabricaiion and
primed with duPont Ko. 6;n,,055 Zulux CGray 'n".lmar-..ur‘?ac\... . HMnish
raint o te dvFont Fo. 207 Ligat Creen, Sewi-gloss, 53% reflectance
value gaint rem.cea To wroper ccorsistency with duPont Ho. 1.3180

DuLay thinner.’
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2:0k.2

2:05

2:0¢,

2:05.2

2:05.3

. . - ‘ RO-2612
2-21-68
: . L

e,

Exterioy surfaces shell be free frcm werps, buckles, sags, Gents
X}

P

AlY yriring shell heve @ minimum of €00 welt insulation with fleme-
resistant insulation (& "Vulkene" 4ype SIS or epproved eguivaelent)
ané shall be adequateliy sized based on current carrying cepacitizs
as set forth by the Mationsl Electrlc Code. In po case shell wire
swa2ller than Fo. 1h AW.G., stranded be used.
A1l viwing for cuterral circuits shall teruinete on terminal blocks
for field connections. A wminimum of 10% spare terminals, everly
distributed throughout the board, shall be provided.

Terminal blocks shnll be so arranged as to 2llow irntercommections to
©o enter the coatrol enclosure frem both the top and boticw of each
cevinet. One side of each Tield copaection terminal block shall be
reserved exelusively for field use., Terminal blocks shall be located
in e conveniently accessible areo for ease in w2intenance or tesiing.
They shall aot impair the accessibility to the rear of eny reck
mounted reley.

Terminel blocks for £icld ccnaections shall be States type T or

Stanwick Electric Produets sliding link with warker stxip.

Wires shell be identified by iadividual wire numbers or letters at
all terminal rvoints. This shall be accomplished by painted or
printed lettering on or edjecent to texminals or by individuzl wire
warkers o2 the end of each wire at each termination. Sléeves, if
used, shall be flame-resistant, nca-conducting, a minimw of one (1)
inch in length ead letbered lengitivise. As an altermate, continuous
wire marking way be used. Vhichever method is selected, it shall
than be used throughcut, " Wire identificetion shell correspond to
that showvn on the eleméntary disgrams supplied. '

" - .
Wiring ehall be installed in a neat ard orderly mewner. Lzcing of
wiring or the use of wire-vays such es "Panel Chawnel” or equivalent
shall be used. . °
Alarm contect wires with the seme wire marks shell be comuected .
together internzlly and & single vwire for each wire mark shall then
be broungat to the outgoing terminal block.

Namepletes

Hameplates of laminated micarta with vhite lettering on a black:
backgrouad shall ve provided foxr each relay and cach veir of fuses.
They ar2 {o be fastened securely to the panels in e manner so they
cannot veconme dislodged during shirment or instelletion.

»t



2:07.2

2:07.2

2:07.3

2:07.4

2:08

2:08.1

2:08.2
2:08. 3‘-

2:08.4

2:09
2:00.1
2:09.2

2:09.2

:
» and lettering size shall be suitcble to adequetely
2 engraved infoxrmation.

Vestinghouse relays shell be used exeept where other relays have
been specified in the r2lay tebulation or have been srecifically
approved.

D-C contrel vower will be furnisned from either of two 125 volt d-c
vatteries. All d-c reley coils must be suitable for 129 volt normal
operating voltege with operating liwits Frem.90 to 140 volts.
Periocdicolly the voltege will be meintzined at 140 volts for
aporoxivetely 8 hours to egqualize the chavge on the batieries.

A1l Vestinghouse BFD tyge releys shall be I pole minimum.

All timing relays, except vhere specified in the tabulation, shall

ve "Agostat"” 2UCO series elecirically actucted, pnewratically timed .
relays with front terairals ard front wouwnting bracket. ’

Drawings to be furpished by the manufacturer shall include the
followirg:

Wiring diegrams of 211 papels, including grouping of outgoing leads .
and ideatification by circuit number in accordance with cable .
schedule waich will be fuwnished to the MARUPACTURER by the
ENGINEER. ‘ _ ,

» N

Complete panel arrangement drawings showing frout and rzar views.
Outline drawing showing weight, location of eleciricel conneciions,
provisions for entry of electrical .cables, and methods of securing
<The equizment to the floor.

Nemeplate engraving 1ist per attached reley tebulation. ' Nameplate
end letiering to conform to 2:06.2. -

»

References Attached

Desired reley arrangement, sketch SS-JS-22068.

Elenentary diegrews 4998425, sheets 315,316,317, 318, 320, 321, 265,
257, 268, 32, 33, 3k, 11k, 1156, 155, 156, 165, 166, 238, 269, 259

bluxiliary Relzy Teble Sketen SS-8H-EG-CO3

Sheets 1 to &
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1.0, Test Items H

Manufacturer: FOXBORO CO.

Model

M/62HF-5E-OH-L, Style C, Controller
M/62HB-4E-OH, Style C, Batch Controller
M/6420HF-0, Style A, Recorder
M/63U-AC-OHAA, Style B, Alarm-
1/66DC-0H~4, Style B, Multiplier/Divider
/66, Special Low Selector

M/66AC-0H-XP, Style E, Sq. Rt. Converter
M/693AT-0A-6, Style C, Converter
M/610AC-0H, Style C, Power Supply
NO140AB, Power Supply

NO140MA, Distribution Panel

ER4-D, Consotrol Shelf

2075-E, Thermocouple Assembly

Manufacturer: WESTINGHOUSE

- odel

VX-ZéZ, Vertical Iﬂdicator
Manufacturer: GENERAL ELECTRIC

Model
SBM Type Switch

Page 1

Serial .

_MNo.

2532962

2423454

2462637
2532963
2533089
2407569
2532960
2532961
2533160

ey Aee e



2.0 Test Objective‘ . Page 2

To determine the ability of the instrumentation specified within to
function during and after subjection to the following Seismic environ-
ments:

Tests were conducted in the vertical and two orthogonal horizontal
planes at frequencies from 1 to 30 Hz with accelerations of 1g at
1 Hz, ramped to 2g's at 1.5 Hz and constant at 2g9's to 30 Hz.
Sweep rate was 1 octave/min. Refer to Diagram No. 1.

e
N
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3.0

Conclusions ' ' Page 3

The outputs of all electronic rack or shelf mounted instruments, with
the exception of the M/6420HF-0 Recorder and VX-252 Vertical Indicator,
changed less than 0.1 percent during vibration tests in all three
planes. See Section 5-N and 5-L for results on the recorder and indi-
cator. With the exception of the M/6420H Recorder, M/66D-0H-4 Multi-
plier/Divider and VX-252 Vertical Indicator the maximum calibration
changes noted on all other electronic instruments after tests were com-
pleted were less than 0.1 percent. The maximum calibration changes
noted on those instruments were -0.90, -0.45, and +1.7 percent, re-
spectively. Y :

No permanent electrical or physical damage was noted on any of the
instrumentation after tests were completed.

Where the function of the unit under test provided analog inputs and/or
output signals which could be monitored continuously, these were moni-
tored by oscillographic recorders with span settings of £5% of full
signal span. Due to the length of these recorder charts, they are not
included in this report. Rather, the data are summarized under Section
5.0 Test Results. Copies of the recordings are on file in Dept. 383
and are available for review.

- -——

— vy ey
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.. 4.0 Comments . Page 4

4,1 The shelf-mounted units (62HF Controller, 62HB Contro]]er,.6420
' Recorder) were restrained at their front faceé b} a special retain-
ing bar used on other seismic applications. (See Drawing No. 1.)
The use 6f this.retaining method along with §nother ho]d-down

assembly at the rear of the units is recommended.







%
¢

4 2ekaadinardiials |

5.0 Test Results ) : Page §
T a. M/62HF-SE-OHL Controller ' ,
@’:" The controller was tested per Drawing No. 2. The local set point,
~ remote set point (derived from a d/p transmitter powered from the

controller's Force Balance Power Supply) and controller output were
set at 100%, 50% and 50% respectively. These signals were monitored

on strip chart recorders during all tests and were calibrated for :
spans of 10% (i.e. 100 5%, 50 #5% and 50 #5% for the three signals).
A1l monitored signals changed less than 0.1% during séismic tests in
any of the three planes. The maximum calibration change of the

;ogsl set point and controller outputs after testing was less than

(: b. M/62HB-4E-OH Controller !

The controller was tested per Drawing No. 2. The local set point,
remote set (derived from a d/p-transmitter powered from the control-
ler's Force Balance Power Supply) and controller output were set at
100%, 50% and 50% respectively. These signals were monitored on
strip chart recorders during all tests and were calibrated for spans
of +5% (i.e. 100 5%, 50 5% and 50 5% for the three signals). Al
monitored signals changed less than 0.1% during tests in any of the
three planes. The maximum calibration change of the local set point
and controller outputs after testing was less than 0.1%.

c. M/66D-0H-4 Multiplier/Divider

(one input was derived from a d/p transmitter powered from the

" multiplier/divider's Force Balance Power Supply) and the output
were set at 80%, 25% and 50% respectively. , These signals were moni-
tored on strip chart recorders calibrated for spans of*10%. A1l
monitored signals changed less than 0.1% during seismic test in any
of the three planes. The maximum calibration change noted after
testing was completed was -0.45%. (

d. M/66 Low Selector

e | _ The multiplier/divider was tested per Drawing No. 3. Both inputs

The low selector was tested per Drawing No. 3. Input Nos. 1 and

2 and the output were set at 52%, 50% and 50% respectively. All

three signals were monitored on strip chart recorders with spans of

10%. The output of the selector changed less than 0.1% during
seismic tests in any of the three planes. The maximum calibration
¢hange noted aftér completion~of a1l tests was™less~than-0.1% ~—— "

v
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»
v
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5.0 Test Results (Cont.) : . Page 6

- change noted after testing was completed was less than 0.1%.

" output current was monitored on a strip chart recorder calibrated

M/66A-0H-XP Sq. Rt. Converter

The sq. rt. converter was tested per Drawing No. 4. The input
(derived from a d/p transmitter powered from the converter's
internal Force Balance Power Supply) and the output was set at

55% and 75% respectively. Both signals were monitored on a strip
chart recorder calibrated for spans of 10%. Neither signal changed
more than 0.1% during any seismic test in any of the three planes.
The maximum calibration change noted after testing was completed
was less than 0.1%. ‘

M/693AT-0H-6 Converter

The converter was tested per Drawing No. 4. The input and output
were both set at 50%. The input was supplied by an Electronic
Development Corporation Miilivolt Standard and the output was moni-
tored on a strip chart recorder calibrated to 50 5% of span. The
output changed less than 0.1% during seismic tests in any of the
three planes. ~ The maximum calibration change noted after all tests
were completed was less than 0.1%.

M/63U-AC-0HAA Alarm

The alarm was tested per Drawing No. 5. The set point and input

were set at 50% and 48% respectively, and the alarm was- deenergized.
The input and output were monitored on strip chart recorders. The
input. recorder was calibrated to 48 +5% while the output recorder
monitored any alarm firing. The alarm did not fire during any seismic
test in any of the three planes. The maximum firing point calibration .

M/610AC-0H Power Supply

The Power Supply was tested per Drawing No. 5. During tests, the
power supply was loaded with one d/p transmitter. The transmitter

for 50 x5% of span. The output current changed less than 0.1 percent
during vibration test in any of the three planes. The unit functioned
properly after all tests were completed. . . "

NO140AB Multiple Power Supply _
The Power Supply was tested per Dﬁawing No. 6. During tests, the

- tests were completed.

power supply was loaded with one™d/p transmitter.—The"transmitter =" -
output current changed less than 0.1 percent during vibration test
in any of the three planes. The unit functioned properly after a1]

> ot t—



5.0 Test Results (Cont.) ﬂ Page 7

NO140MA Distribution Panel ¢

The distribution panel functioned properly before and after vibration
tests in all three planes. The panel was not monitored during tests.

2075-E Thermocouple Assembly

The thermocouple assembly functioned properly before and after vi-
bration tests in all three planes. The thermocouple was not monitored
during tests. ’

VS-252 Vertical Indicator ' .

Calibrations Qére made before and after vibration tests in aill
three planes. The results are as indicated below:

_Before Tests - After Tests

Zero Error, % +0.2 T 0.8
Span Error, % -0.9 -0.5
Maximum Error, % -0.9 +0.8

G.E. Type SBM Switch

Contacts 1, 3, 5, & 6 were wired in series and monitored in the .
closed position during testing. The contacts did not break during
vibration tests in any of the three planes.

M/6420HF Recorder , S .

. 1. Vertical Plane

During vibration in this plane the following happened:

a) The pen 1ifter and bracket assembly Jifted causing the
whole chart drive assembly to vibrate against the front
face plate. o - :

b) The retaining clip on the right.side plate assembly (P/N
G103TK) released the chart guide bar causing the chart
paper to 1ift off the sprocket assembly. The pens there-
fore inked in only one spot leaving large blotches. One
pen, the red, actually wore a hole in the paper.

¢) The red and green peﬁs shifted a maximum of +4.2 and -3.2
percent, respectively during vibration tests.

d) After testing was completed in this plane the chart drive
assembly was opened for inspection. Numerous screws Were
found loose, notably those on the right side plate. .No
visual physical damage was noted. The screws were tight-
ened and tests were resumed.

O ———y gy
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5.0 Test Results (Cont.) : Page 8

n. M/6420HF Recorder (Cont.)

2. Horizontal Plane (Motion Parallel to Instrument Face)

The red and green pens oscillated during vibration in this
plane. The maximum oscillation bandwidths were £3.2 per-

cent for the red pen and #2.8 percent for the green pen.

The maximum pen shift for either pen was less than 0.5 per-
cent during the vibration tests. -

3. Horizontal Plane (Motion Perpendicu1ar_£o the Instrument Face)

The red and green pens oscillated during vibration in this

plane. The maximum oscillation bandwidths were +2.6 percent '
for the red pen and #2.8 percent for the green pen. The maxi-
mum pen shift for either pen was less than 0.5 percent during

the vibration tests. .

4, After Tests

The maximum calibration changes noted after tests were com-
pleted were -0.9 percent on the green pen and less than 0.1
percent on the red pen.

-t
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6.0 Test Procedure

Page 9 -

Calibration or function of the test ifems were checked prior to start
o? vibration tests and repeated at the completion of testing in all
planes. ; -

Inputs and outputs were monitored per enclosed drawings during the
vibration tests in each plane.

A11 the test items were subjected to the following ‘tests in the
vertical and two orthogonal horizontal planes:

Frequency Range:
Sweep Rate: .
Acceleration:

1 to 30 Hz
1 octave/min.
1g at 1 Hz ramped

to 2g's ‘at 1.5 Hz ‘
and constant at 2g's
to 30 Hz

The M/62HF Controller, M/62HB Controller and M/6420HF Recorder were
mounted in a EH4-D Consotrol Shelf which was placed in a fixture made
by Acton Environmental Testing Corporation. The fixture had a trans-

- missibility ratio of 1. A1l other instruments were mounted in test
fixtures made by Acton Environmental Testing Corporation such that
the fixture had a transmissibility of 1. i
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Adminiz“rative data

tion to any of the Foxboro Company components
as a resuit of the ‘Seismic Vibration Test
specified in paragraph_2.0 below.

«

9154

Report No.

Qualification Seismic Vibration of

LQ Purpose of Tests  cojected Foxboro Company instruments.
2.0 Manufoctorers  FOXBGRO COMPANY
FOXBORO, MASS.
3.0 Manufacturer's Type or Model No:  See Tist in paragraph 2.0
below.
Foxboro Co. Test Procedure for
. . " Seismic Vibration Testing of
4.0 Drawing, Specificotion or Exhibit: . specific Foxboro instruments
E for Gulf General Atomic Co.
Test No. T1-1070, dated
Dec. 1971. .
i f 1 }
See 1ist in paragraph 2.0
) below.
6.0 Security Closcification of {tems: NONE
2.0 _Date Test Completed: February 4, 1972
8 t Conduyct . . . st
A.Giroux/R.Gilfoy
2.0 Disposition of Seecimens: Returned to Foxboro Company.
10.0 Abstract: There was no evidence of damage or deteriorarwiti-d

Poge
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" ENVIRONMENTAL
{,\
*3 2\ TESTING
‘2 ’D'I 3’

CORPORATION




LLTN

1.0

2

.0

TEST REOUIR”"E"TS

The Foxboro Company instruments specified in para. 2.0
below are reauired to pass the Seisﬁic'ijration

Test specified in paragraph 2.0 below without evidence
of damage or deterioration.

The Foxboro Company instruments must be capable of
operating within their specified parameters before

and after the specified vibration test.

TEST PROCEDURES

For the purpose of the subsequent Seismic Vibration
Test, the Foxboro Company instruments were separated
into the following groups. Each group was tested as

a single unit on special vibration test fixtures manu-
factured by Acton Environmental Testing Corporat1on l
under this purchase order.

GROUP 1

MODEL NUMBER - - SERIAL NUMBER
a) M/62HF-5E-0H-L,Style C,Controller ) 2532962
b) M/62HB-4E-OH,Style C,Batch Controller 2423454°

- c) M/6420HF-0,S5tyle A,Reéorder 2462657
A d) EH4-D,Consotrol Shelf eeeea-
e) 2075-E13040,Therno Coupie Assembly  ~-----

Report No. 9154
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GROUP 1 (continued)
SERIAL
. MODEL NUMBER - NUMBER
f) }/57SRG2-H,Style B,Consotrol Subpanel =  --cca---o
g) M/58P4-FHC-SCC,Style F,Controller 2533161
h) VX-252,Vertical Indicator =~ . "  cacacaa-
& . GROUP 2 % '
= a) M/13HA1-HK2,Style C,d/p Transmitter 2532964
GROUP 3
a) E1164 -~ edeeaaaa
GROUP 4
a) M/63U-AC-0HAA,Style B,Alarm 2532963
. b) M/66,Special Low Selector 2407569
@ ) c) M/693AT-0A-6,Style C,Converter 2532361
. x d) 4/610AC-0H,Style C,Power SupDIy 2533160
' e) NO140MA,Distribution Panel | eceaaoz
, GROUP 5 .
' a)-M/66DC-0H-4, Style B sMultiplier/Divider . 2533089
H B b) M/66AC-0H-XP,Style E,Sq. Rt Converter + 2532960 .
Ty c) N)14CA8,Power Supply = ceeeea
- d) General Eleciric SBM Type Switen  ° mee---
GROUP 6
a)"B114YL;SE1ECtor Relay = =0 eeeeeee-a
Report No 9154
{‘IE’-~" Pogo o
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Each test group was individually mounted to its
specific test fixture and the test fixture/test
item assembly was mounied on the moving element of
the AETC MTS Model 204-63 Hydraulic Actuator.

Prior to the start of the vibration test, the test
items were operated by Foxboro Company personnel
present at the time of test.

Following the initial operation, the following test
was performed: )

FREQUENCY . TEST LEVEL’
1 to 1.5 Hz « - 20" DA

1.5 Hz to 30 Hz 2q's peak

One (1) accelerometer was mounted on the test fix-
ture and monitored the applied vibration.

The above specified test was performed in each of
three (3) mutually perpendicular axes.

A11 the vibration on. all units was completec in 6ng
axis before switching to the next axis.

Following completion of the vibration test in-each .

bi

9154
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3.0

axis, the test items were operaved by Foxboro Comoany
personnel present at the time of test.

TEST RESULTS

There was no evidence of damage or deter%oratiop to
any of the Foxboro Company instruments as a result of
the vibration test specified in paragraph 2.0 above.
During the course of Group.4 testing in the first
axis, a catastrophic failure of a hydraulic coup]ing'
occurred, The test was aborted at this point while
the area was cleaned up and the line was repaired.

Following completion of the clean-up-and repair, the
first run on Group 4 test items was re-performed.

A1l operational data on the Foxboro Coﬁpany instru-
ments subjected to the above specified tesi were
monitored by Foxboro Company personne] on Foxboro
Company instrumentation.

9154
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 TEST EQUIPMENT LIST ' ' 2 L
HAME MFGR. MODEL SER.NO. RANGE ) ACCURACY INV.# FREé._'
Accelerometer B&K 4335 135036 2 Hz to 6 KHz +24% AC326 1 yr
Sweep Oscillator Spe%.Dynamics SD104-5 21 .005 Hz to 50 KHz 2% ' SG315 3 mont
Oscilloscope Tektronix - 564 9027 DC to 10MC Hz +2% 0s311 "
Amplifier Charge UnhLDickie 011MGSY  1-12 1-1000g 2 Hz - 20 KHz  +5% AM333 6 montl
Hydraulic , ‘ : . ‘
Actuator MTS 204.63 DC to 300 Hz 25,000 §§ ﬁ;i?'
~ . force pounds 25" pl-
DA max.
Hydraulic Actuator A ] oo -
Controller NTS 443.115 ’ DC to 2000 liz 1%
Hydraulic Power T - 120 GPM to 170 GPM :
Supply Vickers PVAT20 Max. 3000 to 5000 psi N/A
) ] max. 250 HP
¢ TV Ballintine 310A '5580 1.0 Hz to 2 MHz R
' 0-100 volts +5% MV3Q5 3 month
|
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Test Items

The test items were as follows:

Item Instrument tvle Serial No. Weight
1 M/62H-4E-0J c 2943024 Controller 10 1bs.
2 ) M/67HTG-0J C 2943031 Auxillary Station 9 1bs.
3 M/610AT-01 7 C 3086130 Power Supply 6 1bs.

Note: This was a specially modified unit, manufactured per ECEP 8262

4 M/6403HF-0J A 3091846 Recorder 30 1bs.

1

Note: This was a specially modified unit!"manufactured per ECEP‘8847

M/66AT-0J E 2943008 Sq. Root Converter - 9 1bs.

5

. 6 M/63U-BT-0JER "B 3103851 Alarm 8 1bs.
7 M/66BT-2J D - 3005446 Current Repeater . 3 1bs.
8 M/EH4-D NA NA Shelf

1.1 Instrument Weight & Center of Gravity

Q Center of Gravity (In.)

Item Weight (1bs.) Height Width Length
. 1 10 - 2 5/8" 18 12"
2 9 31/8" - 11/4" 12"
3 6 2 5/8" T 1/4" 51/2"
4 30 2 1/8" 2 3/4" ‘ 10 7/8"
5 ‘9 ~21/2" 1™ 10 5/8"
6 8 2 3/4" ] ]/8" 7 578"
7 3 2 5/8" -lll 8"
3' - 8 NA : y
Note: Height measured from base of instrument, Width measured from.Ieft side
when facing front of instrument and Length measured from front plate.
L
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(2)

2.0 Test Objective

To determine if the instruments listed under Test Items perform per
Acceptance Criteria of Bechtel Specification 0000-J820, Rev. 0, dated 9/74
when tested in accordance with Foxboro Test Proaram for a Seismic Vibration
Qualification Test of Specific "H" Line Instrumentation, Rev. 2, dated

April 7, 1975 and approved by Bechtel Corporation under No. 6600 M 2204-AC-
027-5C.
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al) ~ 3,0 GCbservatians & Conclusions

With the exception of M/64C3H-F-0J, Style C, Recorder, all of the instru-
ments 1isted in Section 1.0 Yest Itecms operated within their rated accuracy

both during and after 211 resonznce search and rendom tests and pertformed
within the acceptance criteria stated in Test Cbjective.

The largest calibration shifts after each test or output shift curing each
test for the M/668 Current Repeater, M/67HTG Auxillary Station and M/62H
Controller were less than 0.2%. Also, the output current of d/p trans-
mitter supplied by the M/610 Power Supply changed <0.2% during any test.

"The M/66A Sq. Root Converter and M/63U Alarm calibration shifts after each

test were less than 1.0%. The output shifts during each test also were less
than 1.0%. .

The M/6a4H Recordor had calibration shifts after each test .of greater than
its rated accuracy of +0.5% with maximum shifts of 2.8%, 2.5% and 1.8% for
the -green, red and blue pens, respactively during any one test. However,
zhg)majority of the calibration shifts were less than 0.5% (see Section

The pen tension on all three pens changed during each test causing the pens
to 1ift from the paper. The tension was readjusted after each test before
calibration data could-be taken. g '

Two screws (P/N X0116CM) which hold the chart drive motor assembly to tha
motor meunting plate were found loose during the tests. This caused the
chart drive to become inoperative. Neither screv had locking hardware.




@- * 4.0 Summary of Test Results

Note: Al1 calibration shifts after each particular test are referenced to

data taken before each test and all data are listed in order of

testing.

‘ 4,1 M/62H-4E-0J Controller

Rated Accuraccy:  0.5%

4.1.1 Resonance Search

b k4

Calibration
, 50% Point Shift Shifts After Test, %
Plane During Test, % 0% 50% 100%
Vertical _— <0.1 +0.1 <0.1 <0.1
Side-to-Side <0.1 -0.1 <0.1 <0.1
Front-to-Back <0.1 +0.1 -0.2 +0.1
r 4.1.2 Random Tests _ ‘
) . Calibration
50% Point Shift Shifts After Test, %
i Plane During Test, % 0% 50% 100% _
Five 1/2 SSE's
Vertical/Horizontal _
(Back-to-Front) -0.2 -0.2 -0.2 -0.2
Five 1/2 SSE's_
Vertical/Horizontal .
(Front-to-Back) +0.1 <0.1 - <0.1 <0.1
~ .
- Five 1/2 SSE's .
Vertical/Horizontal
(Right-to-Left) <0.1 <0.1 <0.1 - <0.1
. Five 1/2 SSE's
——Vertical/Horizontal -
" (Left-to-Right) <0.1 <0.1 <0.1 <0.1
One SSE Vertical/
Horizontal ’
(Back-to-Front) <0.1 <0.1 <0.1 <0.1
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w 4.0 Summary of Test Results (Cont.)
4.1 M/62H-4E-0J Controller (Cont.)

| 4

4.1.2 Random Tests (Cont.)

Plane

One SSE Vertical/
Horizontal
(Front-to-Back)

One SSE Vertical/
Horizontal
(Right-to-Left)

One SSE Vertical/

Horizontal
(Left-to-Right)

4,1.3 Comment

50% Point Shift
During Test, %

+0.1

+0.1

-0.1

Calibration
Shifts After Tests, %
0% 50% 100%
+0.1 <0.1 <0.1
<0.1 <0.1_ <0.1
<0.1 +0.1 <0.1

During all resonant search and random tests the internal force

balance power supp

0.1% during any one test.

o

4.2 W/66AT-0J Sa. Root Converter

Rated Agcuracy:

above 50% output
25 to 50% output
10 .:to 25% output
below 10% output

4.2.1 Resonance Search

Plane

Vertical
Side-to-Side
Front-to-Back

70%~Point-Shift-
‘Durina Test, %

<0.1
<0.1
<0.1

0. 5%
+0.75%
1. 0%
3. 0%

1y of the M/62H Controller was supplying a
E13 d/p transmitter. The transmitter curqent changed less than

»

Calibration .
——Shifts ~After-Tests —%—————--— -
0% 50% 1005 _
+0.5 <0.1 -0.1
-0.2 <0.1 +0.2
-1.0 <0.1 <0.1

L I
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O Y 4.0 Summary of Test Results (Cont.)
. o
4.2 M/66AT-0J Sq. Root Converter (Cont.)

4.2.2 Random Tests

[P ——

Calibration
. 70% Point Shift Shifts After Test, %
Plane During Test, % 0% 50% 100%
Five 1/2 SSE's
3 Vertical/Horizontal
_(Back-to-Front) <0.1 +0.5 <0.1 <0.1
Five 1/2 SSE's .
Vertical/Horizontal
- (Front-to-Back) <0.1 -0.3 <0.1 . <0.1
Five 1/2 SSE's
Vertical/Horizontal ;
(Right-to-Left) . <0.1 -0.3 <0.1 <0.1
. Five 1/2 SSE's '
. Vertical/Horizontal ‘
0 (Left-to-Right) : <0.1 +0.5 <0.1 <0.1
' One SSE Vertical/
Horizontal R
(Back~-to-Front) <0.1 _ 40,3 '+ <0.1 <0.1
One SSE Vertical/ ,
Horizontal - T
. (Front-to-Back) <0.1 - -0.8 ~ <0.1. " <0.1
. One SSE Vertical/
~ - Horizontal
’ (Right-to-Left) | <0.1 +0,7 <0.1 . <0.1
R One SSE Vertical/
. Horizontal
(Left-to-Right) <0.1 -0.7 <0.1 <0.1
‘r . . s " " :. ,‘,"‘.3 .H";“b" " ‘,:-‘"'"“.’::..:::.'1
- ™A ‘ "’ ! .:‘ . ' ! s '-E.:""- 'h :"‘”.‘ -_'.':.-’ ‘r;:r
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w A 4,0 Summary of Test Results (Cont.)
=0
Q.3 M/66BT-2J Current Repeater
Rated Accuracy:  0.5%
4.3.1 Resonance Search
Calibration
50% Point Shift Shift After Test, %
Plane . Durina Test, % 0% 50% 100%
= Vertical o <0.1 <0.1 <0.1 <0.1
Side~to-Side . <0.1 <0.1 <0.1 <0.1
Front-to-Back <0.1 <0.1 <0.1 <0.1
4.3.2. Random Tests
Calibration
50% Point Shift Shift After Test, %
Plane During Test, % 0% 50% 100%
7 Five 1/2 SSE's |
6_ ' Vertical/Horizontal . ‘
' (Back-to-Front) o <0.1 <0.1] +0.1 <0.1
Five 1/2 SSE's
" .Vertical/Horizontal . ’
(Front-to-Back) - <041 <0.1 <0.1 <0.1
Five 1/2 SSE's ’
Vertical/Horizontal a '
(Right-t0-Left) o <0.1 <0.1 <0.1 <0.1
™ = - Five 1/2 SSE's
- -, Vertical/Horizontal "
’ (Left-to-Right) <0.1 <0.1 <0.1 <0,1
One SSE Vertical/
Horizontal
(Bacdk=to-Front) <0.1 - <0.7 <0:1 <0:1 -
One SSE Vertical/
Horjzontal
(Front-to-~Back) <0.1 <0,1 <0.1 <0.1

.....
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ﬂb\' 4.0 Summmary of Test Results (Cont.)

Y

4.3 M/66BT-2J Current Repeater (Cont.)

4.3.2 Random Tests (Cont.)

Calibration
50% Point Shift Shifts After Test, %
Plane During Test, % 0% 50% 100%
One SSE Vertical/ .
2 Horizontal .
. (Right-to-Left) <0.1 <0.1 <0.1 <0.1
One SSE Vertical/ )
Horizontal
(Left-to-Right) <0.1 <0.1 <0.1 <0.1
4.4 M/67HTG-0J Auxillary Station
Rated Accurcey:  0.5% "
e 4.4.1 Resonance Search
. . Calibration
. 50% Point Shift Shifts After Test, %
Plane During Test, % 0% 50% ~100%
Vertical <0.1 <0.1 <0.1  <0.1
Side-to0-Side <0.1 <0.1 .. <0.1 _<0.1
Front-to-Back _ <0.1 +0.2 <0.1 . <0.1
~ 4.4.2 Random Tests
Calibration
50% Point Shift Shifts After Test, %
Plane During Test, % 0% 507% 100% _
Five 1/2 SSE's
Vertical/Horizontal L
(Back-to-Front) , +0.1 <0.1 <0.1 <0.1
Five 1/2 SSE's
= Vertical/Horizontal
(Front-to-Back) . 4041 <0.1 . <0.1 - <041
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gb. " 4.0 Summary of Test Results (Cont.)

4.4 M/67HTG-0J Auxillary Station (Cont.)

4.4.2 Random Tests (Cont.)

S e —

50% Point Shift

¥

Plane

Five 1/2 SSE's
Vertical/Horizontal
(Right-to-Left)

Five 1/2 SSE's
Vertical/Horizontal
(Left-to-Right)

One SSE Vertical/
Horizontal
(Back-to-Front)

One SSE Vertical/
Horizontal
(Front-to-Back)

One SSE Vertical/
Horizontal
(Right-to-Left)

One SSE Vertical/
Horizontal:
(Left-to-Right)

During Test, %

‘<d.1

+0.2

+0.1

+0.1

+0.1

+0.1

Calibration—

Shifts After Test, %

0% 50% 100%_
<0.1 ;<6.] <0.1
<0.1 <;.1 <0.1
<0.1 <0.1 <0.1
0.1 <0.1 <0.1
0.1 <0.1 <0.1
0.1 <0.1 7 <0.1

A1 -OKAD
4,5 M/63U-BT-OJER Alarm

Rated Accuracy: 2%

4.5.1

Plane

Vertical
Za  Side-to-Side

0\ .Front-to-Back

Resonance Search

Calibration Shift After Test, %

Low Alarm (Green)

0% 50% 100

+0.6 <0.1 <0.1
<0.1 -0.2 <0.1
-0.1 +0.5 <0.1

High Alarm (Red)
50%

2

0:1 <0.1
-0.3 -0.3
" 40.4 +0.2
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a’ " 4,0 Summary of Test Results (Cont.)
' 4.5 M63U-BT-0JER Alarm (Cont.)

4,5.1 Resonance Search (Cont.)

During all tests the low and high set points were set at
49 and 51%, rspectively. The input was at 50% and both
outputs were monitored with equipment capable of detecting
100 us openings or closures. No closure, opening or
chattering of either alarm occurred during any resonance
search test.

x

n
4,5.2 Random Tests
Calibration Shift After Test, %
Low Alarm High Alarm
Plane 0% 50% 100% 0% 50% v]OO%
Five 1/2 SSE's
Vertical/Horizontal . ,
. (Back-to-Front) +0.3 +0.1 -0.6 -0.3 +0.3 +0.3
Five 1/2 SSE's
Vertical/Horizontal .
(Front-to-Back) -0.3 -0.4 +0.5 -0.2 . -0.3, <0.1
Five 1/2 SSE's .
Vertical/Horizontal :
(Right-to-Left) <0.1 . +0.4 -0.2 +0.4 ) <0.1 +0.1
Five 1/2 SSE's
Vertical/Horizontal ) '
- (Left-to-Right) +0.2 <0.1 © <0.1 +0.5 +0.4 -0.1
-~ One SSE Vertical/ -
Horizontal R :
(Back-to-Front) <0,1 -0.1 -0.3 -0.3 +0,2 +0.2
One SSE Vertical/ ]
Horizontal :
(Front-to-Back) +0.2 -0.3 *+40.3 -0.4 -0.3 +0,2
One SSE Vertical/
Horizontal
. (Right-to-Left) -0.3 <0.1 -0.1 +0.6 <0.1 . =0.6
“
.~ One SSE Vertical/
0 lorizontal . . ’
~. (Left-to-Right) <0.1 <0.1 -0.6 +0.3 +0.4 +0.3

y i aw e . v N » LTI T
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4.5

2

4.6

@ 4.0 Summary of Test Results (Cont.)

M/63U-BT-0JER Alarm (Cont.)

4.5.2 Random Tests (Cont.)

During all tests the low and high set points were set
at 49 and 51%, respectively. The input was at 50% and
both outputs were monitored with equipment capable of
detecting 100 us openings or closures. No closure,
opening or chattering either alarm occurred during any
random test. )

.Q
M/610AT-01 Power Supply

Rated Accuracy: Not Applicable

Note: The M/610 was supplying a d/p transmitter (to simulate normal
use) during all tests. The current output was monitored throughout
all tests. (See Figure No. 4) .

4.6.1 Resonance Search

12 mA Output Shift

Plane ) ) During Test, %
Vertical . <0.é
Side-to-Side . <0.2
Front-to-Back i <0.2

4.6.2 Random Tests ) -

: . 12 mA Output Shift
Plane quing,Test, %

Five 1/2 SSE's
Vertical/ Horizontal .
(Back-to-Front) <0.2

- (Left-to-Right) . -7<0.2

Five 1/2 SSE's
Vertical/Horizontal
(Front-to-Back) <0.2

Five 1/2 SSE's
Vertical/Horizontal
(Right-to-Left) ) <0.2

Five 1/2 SSE's N
Vertical/Horizontal
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a ~ 4,0 Summary of Test Results (Cont.)
8 -
4.6 M/610AT-01 Power Supply (Cont.)

4.6.2 Random Tests (Cont.)

12 mA Output Shift
During Test, %

One SSE Vertical/
Horizontal )
(Back-to-Front) <0.2

¥

One SSE Vertical/
Horizontal .
(Front-to-Back) <0.2

One SSE Vertical/
Horizontal
(Right-to-Left) <0.2

One SSE Vertical/
Horizontal ;
(Left-to-Right) . <0.2

4,7 WM/6403H-F-0J Recorder

Rated Accuracy:  0.5%

4,7.1 Resonance Search

4.7.1.1 Green Pen

) ‘Calibration .
~ Shifts After Test, %
‘ . Plane 0% 50% 100% -
Vertical +0.3 +0.1  -0.9
Side-to-Side -0.2 -0.5 +0.7
. Front-to-Back <0.1 <0.1 <0.1
4,7.1.2 Red Pen
Vertical -1.0 -0.4 -1.0
Side-to-Side +0.7 -0.2 +0.7
Front-to-Back +0.1 <0.] -0.5

. -
ey -
Ny v TF

PR . .
s ol e . : ' . B
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4.0 Summary of Test Resu1t§ (Cont.)
" 4.7 M/6403H-F-0J Recorder (Cont.)

4.7.1 Rescnance Search (Cont.) Calibration

Shift After Test, %

4.7.1.3 Blue Pen 0% 50% 160%
Vertical -0.2 -0.3 -0.9
Side-to-Side +0.1 <0.1 +0.4
Front-+o-Back -0.2 <0.1 -0.3

4,7.2 Random Tests
' 4.7.2.1 Green Pen

Calibration
Shifts After Test, %
Plane 0% 50% 100%

Five 1/2 SSE's

Vertical/Horizontal -

(Back-to-Front) +2.7 - 4.4 : +2.0
Five 1/2 SSE's

Vertical/Horizontal .

(Front-to-Back) ' -2.8 -1.3 o -1.2
Five 1/2 SSE's '
Vertical/Horizontal , - '
.(Right-to-Left) ‘ <0.1 . +0.3 +0.2
Five 1/2 SSE's ' a
Vertical/Horizontal L . ' .
(Left-to-Right) <0.1 AR P | +0.4

" One SSE Yertical/
Horizontal . . ‘ .
(Back-to-Front) -0.1 40,2 © 0.2
One SSE Vertical/ | .
. Horizontal . ‘

(Front-to-Back) +0.2 40,2 -0.1
One SSE Vertical/ “

_Horizontal .

Right-to-Left) -0.2 +0.1 +0.1

One SSE Vertical/
.. Horizontal i : o
(Left-to-Right) -0.3 -9.4 ;o -0.2
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4.0 Summary of Test Results (Cont.)

“(14)

4.7 1/54034-F-0J Recorder (Cont.)

4.7.2 Random Tests (Cont.)

4,7.2.2 Red Pen

Plane

Five 1/2 SSE's
Vertical/Horizontal
(Back-to-Front)

Five 1/2 SSE's

Vertica1/Horizonta{

(Front-to-Back)

Five 1/2 SSE's
Vertical/Horizontal
(Right-to-Left)

Five 1/2 SSE's
Vertical/Horizontal
(Left-tc-Right)

: One SSE Vertical/

Horizontal
(Back-to-Front)

One SSE Vertical/
Horizontal .
(Front-to-Back)

One SSE Vertical/
Horizontal
(Right-to-Left)

One SSE Vertical/
Horizontal
(Left-to-Right)

Calibration -
Shifts After Test, %
-0.1 +0.2 +1.0
+1.6 +1.2 C.1
+1.9 +2.1 +;.1
0.4, 1.0 +0.5
+0.1 +0.6 +0.3
40.5 +0.2 +0.1°
+2.2 +2.5 +2.5
+0,2 +0.4 -0.1




@ 4.0 Summary of Test Results (Cont.)

(15)

4.7 M/6403H-F-0J Recorder (Cont.)

4.7.2 Rendom Tests (Cont.)

4.7.2.3 Blue Pen

Plane
Five 1/2 SSE's
Vertical/Horizontal
(Back-to-Front)

Five 1/2 SSE's

Vertica]/Horizontal'

(Front-to-Back)
Five 1/2 SSE's

Vertical/Horizontal .

(Right-to-Left)

Five 1/2 SSE's
Vertical/Horizontal
(Left-to-Right)

One SSE Vertical/
Horizontal
(Back-to-Front)

One SSE Vertical/
Horizontal
(Front-to-Back)

One SSE Vertical/
Horizontal
(Right-to-Left)

One SSE Vertical/
Horizontal-
(Left-to-Right)

Calibration
Shifts After Test, %

0% 502 700z _
+1.5 .3 +1.8
+0.1 <0.1 <0.1
-0.3 -0.2 <0.1
'+0.2 +0.2 +0.1
-0.2
+0.5
-0.3
-0.1
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mA 4.0 Summary of Test Results (Cont.)
4.7 M/6403H-F-0J Recorder (Cont.)

4.7.3 Comments

1. After each random test it was necessary to readjust the
pen tension on all three pens.

2. After Test No. 4 (five 1/2 SSE's in the horizontal back-
- to-front plane) two screws (P/N X0116CM) which hold the
chart drive motor assembly to the motor mounting plate
were found loose and rattling near the front door and
caused the chart drive to become inoperative.

R V4

J
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5.0 Test Procedure

(e

5.1.1 Rack-Mounted Units

The units were mounted in a test fixture which simulates normal rack

. installation (see Photograph No. 1). The front terminal plates of
T the units were secured to the test fixture by screws through the holes
provided. At a point approximately three quarters of the distance
from the front terminal plate to the rear of each instrument, supports
above and below the units were installed to 1imit vertical movement.
This rear retentiqn simulates the use of Unistrut in present rack
installation.

5.1.2 Shelf-Mounted Units

The four-unit shelf was mounted in a test fixture secured front and
rear by normal installation means. Three additional seismic .
modifications were made to the standard EH shelf for this test.

The first modification was the addition of a retention bar with spring
loaded. clips mounted towards the rear of the shelf to minimize verti-
cal movement of the installed units (see Photograph Nos. 1 & 2).
The second modification was the addition of spring loaded clips to
0 the primary top horizontal member of the shelf, again to limit the
vertical motion of the instruments. The third modification was the
addition of pawl mechanisms (see Photograph No. 2) which are
actuated by screws below the front plate of each instrument. Each
screw rotates a pawl which engages a slot in the bottom of each
instrument housing to assure that the instruments will remain in the
shelf during a seismic event. .

5.2 Test Monitoring

" The instruments were operational during all tests. Calibrations were made '
.- before and after each test and each output was monitored during all tests.
. _The test setups were as in Drawing Nos. 1 through 7.

- -

5.3 Resonance Survey

A resonance search at one octave per minute using a sinusoidal input of
0.3g at frequencies of 1 through 40 Hz was run in earh of the three major .

perpendicular axes.

5.4 Random Test

‘ The random input was simultaneous biaxial, performed in the horizontal A
and vertical directions and in the horizontal B and vertical directions. L
sai+_ The test fixture was then rotated 180° from the original direction and - :=. *
S 'both horizontal/vertical components were equal and resulted 1n a TRS whmch Lot
it=" i B enve]oped the curves of Figure No. 1. Tleel x}i:;i.f
e it . .. Co .'..,,'a.' e e e el e
;;1 v y..';-?h.‘:'w“-":" ""' ';'*' Yo B,, . - N : * -:” - E."‘ -! ;.':-..‘ . 5‘. ‘-, :‘:’n.‘,;‘.‘v " ,«.:
a LS *.,;- "h'-"_ ‘h:‘” s E; r _';.~
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' 5.4 Random Test (Cont.)
‘ The test duration was 30 seconds for each biaxial test.

range was from 1 to 40 Hz.
preceeded one SSE in each of the four planes.
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gl)-- 6.0 Test Equipment

Description

.- EDC Current

(19)

Source

Brush Recorder’
Mark 280

Brush Recorder
_ Mark II

Hewlett Packard
4 Channel Recorder

Fairchild Digital
Multimeter

" EDC Voltage
Source

EDC Voltage
Source

Serial Date
Model _No. Calibrated
" CR-100 4717 2721/75———
- 15-6327-10 779 7/26/74
R;-2521-00 110 6/15/75
7754A  1135A00104 2/17/75
7000A N2 7
MY-105 5118 5/23/75
MV-105 . 4785 4/7/%5

Next
Calibration
Date

--8/21/75——

7/26/75
3/76
8/17/75
8/75‘
12/23/75

4/7/76

¢ *
- N
PER S
. - .
»
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al’ " 7.0 Test Sequence

Test : ’
No Type ' Plane
1 Resonance Search Vertical
2 Resonance Search Side-to-Side
3 Resonance Search Front-to~-Back
4 Random Test (Five 1/2 SSE's) Horizontal, Back-to-Front
5 Random Test (Five 1/2 SSE's) Horizontal, Front-to-Back
6 Random Test (Five 1/2 SSE's) Horizontal, Right-to-Left
o 7 Random Test (Five 1/2 SSE's) Horizontal, Left-to-Right
4 8 Random Test §0ne Full SSE) Horizontal, Back-to-Front
9 Random Test (One Full SSE) -Horizontal, Front-to-Back
10 Random Test (One Full SSE) Horizontal, Right-to-Left
1N Random Test (One Full SSE) . Horizontal, Left-to-Right
14
glaslls
i N
? ¥
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. . . Drawing No. 4
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.-h" T - Photograph No. 1 : .

O, Front View of Test
g Fixture and Instruments Tested
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AN M Photograph No. 2

Corner View of "H" Line
Shelf Vertical Restraint Bracket
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The Foxboro Company
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Test Report No. T4-1030
" 9 SEPT 75

Seismic Vibration Test

64H Recuorder ’
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‘{:I’~ 1.0 Test Items

Instrument

Items

/64 30HF-0J
M/6420HF-0J
M/63U-BT-0JER

-1 -
Style Type

Style A Recorder
Style B Recorder
Style B Recorder

Serial No.

3091846
2943033
3103851



N
m o 2.0 Objective

Determine if the modified M/64 Recorder chart drive functions properly and
remains attached to the motor mounting plate during four full SSE's as
noted on Figure No. 1. Initial tests T4-1030, dated 26 AUG 75, indicated
that the chart drive assembly became inoperative because two screws holding

the motor assembly to the motor mounting plate became loose. lodifications .

b

to the chart drive g%semb]ies of the two M/64H Recorders were as follows:
1. Unit Serial Numbered 3091846 had Loctité§?242 applied to the
two screws attaching the chart drive assembly to the motor

mounting plate.

2. Unit Serial Numbered 2943033 had lockwashers édded to the

two screws attaching the chart drive assembly to the motor
@ ’ mounting plate. A -

Also, stép the inpﬁt of the M/63U Alarm and monitor the outputs to assure

proper operation during seismic tests.



.



e LY
. - N o
A ..
T
~
(3 ’ v
¢ v
lad - '(. . .t
. ¥ . . - 3 - N -
4 .
e
. -

L ‘ . . .
&\ 3.0 Test Results and Conclusions :

The chart drives of both M/64H Recorders remained operatibna] during all

tests.

The M/63U Alarm operated properly when stepped during all tests. Both
) . the N.O. and N.C. contacts of each alarm output were monitored and

operated properly during each test.
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N\
w_ 4.0 Test Procedures

4.1

4.2

‘. .4.3

o4

M/64H Recorders

The two recorders were mounted in a four-unit shelf which, in turs,
was mounted in a test fixture secured front and rear by normal
instailation means. Three additional seismic modifications were
made to the standard EH shelf for this test. -

The first modification was the addition of a retention bar with
spring-loaded clips mounted towards the rear of the shelf to mini-

- mize vertical movement of the installed units. The second modi-

fication was the addition of spring-loaded clips to the primary
top horizontal member of the shelf, again to limit the vertical
motion of the instruments. The third modification was the
addition of pawl mechanisms which are actuated by screws below the
front plate of each instrument. Each screw rotates a pawl which
engages a slot in the bottom of each instrument housing to assure
that the instruments will remain in the shelf during a seismic
event. -

/63U Alarm

This unit was mounted in a test fixture which simulates normal rack
installation. The front terminal plate of the unit was secured to
the test fixture by screws through the holes provided. At a point
approximately three quarters of the distance from the front terminal
plate to the rear of each instrument, supports above and below the
units were installed to limit_vertical movement. This rear retention
simulates the use of Unistrut® in present rack installation.

Test Monitoring

The M/64H Recorder chart drive was operational during all tests.
Checks were made to determine if the chart drive was operational
before, during and after each test. .

The M/63U Alarm was stepped during 511 tests. The outpﬁt was moni-

tored with equipment capable of detecting 100 us openings or closings.
Random Test

The random input was simultaneous biaxial, performed in the horizontal

A and vertical directions and in the horizontal B and vertical
directions. The test fixture was then rotated 180° from the original
direction and both horizontal/vertical directions run again. The
maginitude of the horizontal and vertical components were equal and
resuited in a TRS which enveloped the full SSE curve of Figure No. 1.
The test duration was 30 seconds for each biaxial test. The frequency
Eangedwas from 1 to 40 Hz. One SSE in each of the four planes was
ested. y . : ..

«
»
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‘/ 5.0 Test Equipment .
Serial Date CaliL~.%ion

_ Description todel Number Celibrated fzle

EDC Current CR100 4717 8/19/75 37 €

Hewlett Packard 4-
Channel Recorder 7754A 1135200104 8/75 2/

Matrix, False Contact
Monitor . 202D . 310 Cal. Interval 6 105.

‘3’1

., R
.
.
‘- )
ey, N -
.~ .
.
"
.
A\l
.
, ~
v » »
»
.
.
‘
-
A 4
A * =
" 0l . .
& “
] v
L » .t . . . [
py . " - Al .
-t R R U T L . N M
R LS L. . : N
. o ) Lt L Y . " » L} e
vt LNt . . “ [ ¥3 > .
L PR W o S YL : Pl ; . P
. . ? £ AT Ty . . » : . o - . \ & . P
o @ 2 R . . z LA .
s Pl NA P Baevemdt e a P . Lo a o5 - ¢ ' . oy




L1

ke
el



- . LS20% AP T

. Py Vo
t‘ . “ 1y noq-| 0| \,-' b4 ! WELIRILRLUn
- suRdinaricd WITH i 2 L T Y AT R X S —

i ; SHOF GRDAL B0 e

SHSCIATLE G

- . . .
. . .
. oo . .
. . N
XIS - . - .
U . -
e . .
I
7 wt \(., ]‘ . .

Joanoralories ©

*—— -ty

c

a0 T -—l e ven <o

]n o\- Ao -d--,

~a The adaovass ox 1ol claea

-..) —_— -ewe en »
St : O, ':-_':;:"n o ._.‘..'_s.v.'..'t_._&n
— ) IV roinl- :

on t 1L o
—p— e 0Y

"', ttns a_:‘“) ‘ ? Poldiel a4l

t)l"‘ﬁ -

o8
-

e .._L} 1w
u,,"-;ﬂ ‘I—?

Shis

< dn c-.'zr-h

- - . o’ . ()
WG T E noryed tehlas for ine Lo ‘\om""“w.-

vy
was

noch vibret

v Y
- o= , wraesy

Pt . o -

LS00 QR Tng

-.-.--.-._—

il G2 vhfwswer 10T

. . we = smsese  n
. . * .
TS o TTs T e an A LeTn el TN
nu C-J Al 6 A i e R Vil A4 Loshteh ou wI:

ACEEYEE

(¢l G5 3Ch "‘L"Z‘S"' av ih

WOTE "'au"'.:f:'l. on uhe cont
pontp—\\

L‘!‘::l :.z:.u..:-c;*
sl

—
.
i G2

- ot
. —
3 S o<
i1t 2D s ganLoer
et - o ——— e «
- . * , - | . -
- > b -

. ¥ront-io-iack )
. Side-to-8ide
— contants rol switch ware clo""" ~.'~.._J" mo
1S ".::.s R
= %he coatacns o2
es
.- = - : — — — e
s i a
) cosoaud conerol <
'd -'
;:' - - - - tv———
— e Ctmmmp U S Gwmpmpa AW
K ) LA . " N
HE ADOVE 1S A TRUL £3D SORNCST RCSCRO OF DATA OGYAINED FROM SLsTs AY THE __Fasl DPittahureh
\'(!:S?Ih'GHO'..".'- € LLCCINRIC CONPONATIZN, .

s . o~ ] -~
G 3 e :' Gyree - ‘.n'l S- 3‘}} Al 4 -_\. L /-‘., l

1 - - -




-

i, ~ Westinghouse’ I

LY .
[ * . . »

WESTINGHOUSE

anCHASER - GENRERAL ORDER NO,
@ " \3;,5 V-2 Sviiteh Podel : ‘ sHop oRroER No, Development
[
ING
Tesbinyg: of W-2 Switch was done on bevelopment models ana anal
results were satislachbory. Summary ol thene vesus [ollows.
Contact Resistance - Fany readings of FIV grop were taken across
constant _teruibals. ‘the average reading was 40 oV at 1o, 3 ampercs
{lowine, This results in approiimatvely (005 omas convact resistances
Dielectric' - The switcen saltislactorily withsTooa 220U Vv oU CY.,
between open contacts, between adjacent contacis, and contacvu
terminals and grouna.
contact Jnterruption - These Lests Were conductcd on scanoard
voltapme contacts not having the wneels on eacn eéna ol roller
contact. A summary ol the resulis are as 10LLows: B
- voltage. INdUctive CUrrentr® - Non-Inducc;ve curraent
A-C 125V . 304 | ; ‘ 501
250V ‘ 154 25A
000V 2A ‘ EID
D-C L25V ’ . L.5A ’ ] . ’ 12A
. 250V LA . . - 2A
@ . ~ 500V - Not Tested "ot Tested
Using 2 ‘contacts in series
D-¢ 125V 1/} .
250V 1.3 . *Coil Aphrox. .2 henry
These tests were made with oscillomraph to detormine lennth
ol arc and whether arc was extinguished before adjacent contact was
* madge. Higher ratings could be used if adjacent contacts were not
used. ] .
Tnterruntion 1life variecs with the current and voltare: the
rreater the current and voltare, the shorber the 1ife. At 1A 115
volt A=C the Life tested 2 million.: Yebt alt 2A 115 V A-C the 1ifc
can _be expecled Lo Le less than a million,
Jieehinanical Oneration: ‘The starwheel mechanism was satislfactordly
tested for &4 million overalions: UWear on texin wihecel reduced snap
* action but still retaincd position action, " ’
Glass polvester molded parts showed no gireat wear arter
millions of operations and appear good for long life.,
1Z ABOVE 13 A TRUZ AND CORRECT RECORD OF DATA GDTAINED FROM TESTS AT THE East Pittsoursh . WORKS OF
WESTINGHOUSE ELECTRIC CORPORATION.
.CL 1 OF. 1 PAGES SIGHMED . :'I' P' 'T' . 1 v.i.us ENGINEER
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Y oL« . . [ .
. ; . WESTINGHOUSE
. PUNCHASER GENERAL ORDER NO,
APPARATUS -2 Swikeh Producktion Parts : : SHOP ORDER NO. Develonment

Y 0

Mirther toska am WMo2 Switen nzine produciion parts weve made

and 23l roesulbs were: Sar*GPPCuOVVh_Jﬂmhmli_gﬁ_&hﬁﬁﬁ_gﬂ§2§_£gl1 ovs:

Qéandprd Conkach Tdife: Thife kegt of 5 million onovatnons at _hich
speed yas made onerafing af 160 RPH nsing 1ond of 1 _ampere
250 V. D-C with 4.84 henries i ! ; qnn
Alrectliy counled to motor and had a_reversinﬁ act'on cvery
18 secs. After S million oncrations on contacts, thew were
sti11 in pood condition. Contact wheels had wear but were
in _pood condition, . :

——Returp Sonring Life: Rarlier tests showed spring breakage bubt with
: addition of teflon tubing under snring, wmechanical life was
rreatly exnanded, Life of 10 million: operations was completed
on_a _neavy load soring that is much stronger than used in
nresent nproduction, .

Contact Resigslance: Contact resisbtance o tandard conta
annroximately 00215 ohms _and two iy parallel was 00150 ohms,

Mormally Dlosed P_ngags Lile: Operatineg a § ampere willi-volt
current cirecuit, Tt was found that contacts functioned
Q m‘o“erlv with no ,,ntcrrunt ion_of current for 6 million operations.

This _includes the operation of medium sized roller coptactis
thhout contact wheels, ;

.

2lin Contact Life:  'These contactis functioned sofiisCochory for
hettoy than 3 million onerabtions, : .

standard contact interruntion tests were nob mwac LQ._QD__f.lDBl_DI.'QdM.CL.LQn___ .
narts, Tt is bhelieved that swiich w111 tOuL bctter than
values recowrded in DR3I7T-150. :

life ywith willions of operations possibie, low conbtact resistance
2and_cood electirical 11fe, L

Ll ‘~
Ty
* A TRUEL AND CORRECT RECORD OF DATA OUTAINED FROM TESTS AT THE Bopt Difodealyggely WORKS OF
\<GHOUSE ELECTRIC CONPORATION, R o
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PROTECTIVE RELAY SEISMIC EVALUATION TEST'PROGRAM

3
. &

. . o’ : v .

N .
° *

' The Westinghouse Relav-Instrument Division Protective Relay Sclsmlc Evaluation Test Prognm. follows for the most part,
the guidelines sct forth in the IEEE STD-344, “Guide for Seismic Quahﬁcauon of Class 1 Electrical Equipment for Nuclear
Power Generating Stations.™ Each test is basically conducted in two parts. Part A of the test consists of a resonance search of
the test relay and Part B, the determination of its maximum seismic operating fragility level under seismic vibration,

The resonance scarch of a relay under test is accomplished by a one octave per minuie sinusoidal wave sweep of not less than
0.2g input level over a frequency span of 1.5 to 35 hertz.-Any obscrved resonance of the test relay is noted by off frequency

S(l’ObOSCOplC mspccuon. .

The maximum seismic opcm(iné acceleration level test consists of applying sine beat inputs"m discrete frequencies in'three
mutually perpendicular axes simultaneously (east-west, north-south,and vertical). These discrete frequencies are determined
by computer analysis such that any relay test sample resonance is excited to at least 1/2 peak amplitude. For a sine beat
excitation of 10 cycles/beat the discrete frequencies of 1.25, 1.7, 2.25, 3.2, 4.25, 5.9, 8.0, 11.1, 15.4, 21.25, 29.4, and 35 arc
applied for assurance that any natural resonance of the test spccxmcn which would aﬂ'cct its functional capability would be
detected. At cach frequency the sine beat input level in acceleration (g) is increased until there is a change in state of any of the
monitored relay contacts. The test consists of 2 minimum of 5 sine beats each of 10 cycles/beat with at least a 2-sccond interval
between beats as shown in Exhibit 1. The input acceleration is applied at a 45-degree angle to the relay major horizontal axis
.and at a 56.3 degree angle to the vertical axis. This provides a vertical force which is 2/3 of the liorizontal forces. A vector
diagram of the resultant forces is shown on the seismic capability curve for each type relay.

After the testing of the specimen has been completed with the above orientation, the relay is rotated 180° in the horizontal
plane and the fragility tests arc repeated. This additional paramctér is based on the IEEE STD. 344-1973 which recommends
that if the test inputs in the two axes are identical and in phase that the test be repeated with the inputs 180° out of phase, The
purpose of this ncw test is to insurc that all mades of coupling will be cxcited since relays are assymetrical due to their
structural characteristics. The resultant vectors will thus excite any test relay resonance in the 1.0 to 35 Hz. range in any of the
3 test plancs. e

A minimum of 3 relays of each particular type mechanism selected at random from calibrated production relays is used to
establish the seismic withstand eapability curve of the protective relay. The capability curve for each type relay is established
by the lowest ((g) level points of any of the relays tested. A final test report capability curve is made at a slightly lower level
than the above’cstablished curve to allow for the normal manufacturing contingencies.

The state of the protective relay under test is in accordance with its normal application. For a normatly encrgized relay, the
current circuits arc energized at 750 of their rating and potential circuits are encrgized at 100%:. As an example, a type CO-8
overcurrent relay with a tap setting of $ amps will be encrgized with 6 amps AC in its current circuit, Al critical contacts
including auxiliary elements normally furnished in the test relay (ICS. 1IT) are monitored by a timing circuit to detect and
measure changes in status of such contacts. * )
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The loss of function criterion for the relay test program is a change of status of any critical relay contact for a duration of two

milliscconds or greater and 10 milliscconds or greater. In order to establish positive documentation as to the capability of cach
relay type under seismic vibration testing. it is necessary 1o test the relay under at least two of the following three modes of
operation: (1) its normal non-opcrating mode energized at a current and or voltage level which docs not cause its operation
(quicscent) (2) the relay functional change to an operate mode during the sine beat test where the current, voltage or
differential change is applicd, dependent on the relay under test, for ascerthinment of the proper functional operation of the
relay in a seismic enviconment and (3) the operate mode, if applicable, such as a latching auxiliary relay.

Exhibit 11is a comprehensive list of the test equipment used in the protective relay seismic test program. Figure 1 is a closcup

view of the relay mounting test fixture attached 1o the Unholtz-Dickie Model 6 Shaker. The horizontal and vertical

accclerometers are shown rigidly mounted to the test fixture adjacent to the test relay so as to accurately determine and record
the type and amplitude of the vibration applied to the relay mounting surface. Figure 2 shows the test controt and monitoring
cquipment. s '

»

A special lightweight. yet rugged relay mounting fixture was designed to obtain the minimum distortion of any vibration
scquence applicd by the shaker shaft and 1o accommodate testing of the many sizes and types of relay cases. The relay
mounting fixture will permit, with the use of adapter plates, the application of vibration in at least (7) directions with respect to
the test relay. . E . .

.
¥

The sine beat method lends itself to the seismic fragility testing of protective relays, The protective relay is a relatively small
complex mechanical assembly where there are no apparent marked peak resonances so that the loss of function is a more
critical design problem than an obvious strength failure.

B

It should be apparent from the above test procedure that each type of relay mechanism is subjected to a great many tests in
order to document its capability under all modes of operation over the critical frequency range, The sinc beat method limits
the quasi-resonance build-up and avoids excessive fatigue in the equipment. This test p}ogram. thercfore, should be accurate
and adequate for the satisfaction of the requirement for seismic capability documentation. This program is particularly
significant because the tested relays simulate the actual electrical conditions for its normal cnvironment including all
complementary devices such as indicating contactor switch and indicating instantancous trip units over the complete
frequency span of | to 35 Hz. The testing of individual relay basic mechanisms without their normal complements would

" present inconclusive cvidence of the scismic capability of a piotective relay.

Exhibit 1V is’a copy of Dr. E. G. Fisher's treatise on the Sine Beat Method for scismic qualification of electrical test
equipment. This report should clarify any questions which may arise regarding our sine beat method of testing. -

This test program description Part 1, covers that portion of the test program which is common to all relay seismic testing.
Separate capability curves. Part 11 attached, are issued for cach type of relay.

a
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e ee . Relay-Instrument Division Seismic Program .
< EXHIBIT 11 .
I} . _
~ TEST EQUIPMENT - -
« A. Shaker: Unhaoltz-Dickic Model 6 capable of generating 1000 pounds of force from D.C. to 1000 Hz. With a 6-inch, peak-
to-pcak stroke.
B. Function Generator: Wavetck Model 114 and Model 136 which generate all standard waveshapes as well as sine beat.
C. Motion Sensing: Three Unholiz-Dickic accelerometers and amplifiers.
D. Motion Recording: Three Endevco Model 2954A Peak Reading Meters.
) E. Mounting Fixture: Westinghouse-designed fixture to permit testing of relays in one, two or three directions
* simultancously and in phase. . :
F. Time Monitoring: Westinghouse time monitoring fixture for detection of contact or circuit status change.
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FULL SEISMIC CERTIVICATION FOR THE GINNA STATION
.MOTOR CONTROL CENTERS DESIGNATED 1L and 1M

INTRODUCTION AND SUMMARY o

A computer-azided analysms has been made of a Type "W" motor
control center which was originally tested ‘at Wyle Laboratories,
Huntsville AL, in October-1972 to meet tne seismic requirements
recommended by IEEE Std 344-1971. These calculations determined the
acceleration g-levels and type of motion response that was excited

. in the equipment by a simultaneous horizontal and vertical sine beat

type of motion input (5 cyc/beat, 47 damping).

Subsequently, a similar dynamic analysis was made of the

equipmqnt as modified for the'Ginna Station, with attention focused, on

@ the new panelboard ‘and distribut::‘.on transformers. Hence, a comps;rison
‘ can be made of the or;ginal test response spectrum and the required

response spectrum 4% dampzng) for this new equipment application.

The well-known "normal mode" method was msed to evaluate both
multi-direction and multi-frequency effects as recommended by tﬁe latest
(1975) revision of IEEE Std 344. The comparlson of input response. .
spectra, as well as correspondlng g-levels sustained in the equipment, ~
-shows that the original fragility-level tests performed at Wyle L
‘Laboratories were quite severe (1.49g rms) and can now be used to fully

qualify the Ginna Station equipment for the specified seismic environment.

COMPUTER MODEL OF MOTOR CONTROL CENTER

Figure 1 shows a cutaway photograph of the type of motor
control center that was tested with a variety of typical control devices
according to the 1971 seismic standard. The computer model was based upon

0 simple static load and "snap-back" vibration tests of a single cabinet
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unit, which was built up out of actual structural members (channel and

angle beams, flat plates) using the finite element method. The'final
four-cabinet model, as tested, was assembled using 4 single-cabinet
substructures (so called "super elemeﬂts"). The base'spring attachment
was subsgqugntly adjusted so that the computer model had natural

frequencies in agreement Qit@ the X972 prototype test values.

Figure 2 shows a schematic diagram of the original Type W
equipment as modified for the Ginna Station. Special a}tention was p;id
to the modeling of the p;nelboard and the tbree‘(75 1b each) distribution
, . trapsforme;s. In general, the new assembly was made up of a combination
of different substructures based upon the original single cabinet

.

. ‘as follows:

1. Original cabinet, except increased to 20 in. deep. .
1. Original cabinet, except reduced to 14.5 in. wide. (Use twice)

III. Original éabinet, except added *eight for top panelboard and

%
e

G . for transformers in the bottom three drawers. S

The base spring attachments for both the original and the new assemblies

" rémained the same, and were not part of the.substructuring. '

The'natural frequenéies and modal effecEive weights determined
ron the normal mode analysis are shown 1n Table I. 'The.original "
equipment assembly as modified for the Glnna Station had similar modal
freauenc;es and modal effective weights so that the seismic test results
on the original Type W motor control center can safely be applied to ‘the

‘modified equipment by means of the computer—aided dynamic analysis.

. . In general, only the first three normal modes were in the seismic
frequency range'(l to 33 Hz) and in addition could be effectively excited
by the base motion input, The vert}cal (14ch) normal mode of ?ibration
was introduced by the base spring attachment in the computer model, but
is well-above the seismic frequency range. and has little influence on

the final seismic response of the equipment.

.
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0, Table I - Results of Normal Mode Analysis
Mode No. | Frequenmcy = ‘Modal Effecti;e Weight, 1b —
. (tz) (qunt to Rear) (Side to Side) ' ]. (Vertical)
’ Original Type "W" Motor Control Center
1 8.5 28 ° " 503 -
. 2 ;9.9 960 - s ] L -
3 24.0 - . .o, 439 . T~
C 4 30.5 T. . 4 . -
5 “33.8 . .24 .-
14, 67.1 1 - 1071
.Ginna Station (as modified)
1 8.4 63 89 - 1
2 10.3 971 % 39 1
3 22.7 .- - . 395 A -
4 30.1 - . 5 R
-5 31.5 X, b - -
14 64.8 =L 1 1118

¥

) In’ the Wyle Lab tests of 0ctober—1972, the 4—cab1net assembly
s was pos;tloned on the shaklng machlne at 45° to the horizontal motlon
) - ': input. . The major response motion occurred at 8.5 Hz and conslsted of a
combined (s;de to side) lateral and (front to rear) torsional vibration
buildup. The analysis shows this test motlon to be a conbinatlon of the

first and second normal modes of vibration.

SEISMIC INPUT RESPOYSE SPECTRA (4% Crltlcal Damping)

Flgure 3 shows the seismic response spectrum as specmfled for
the SSE (safe shutdown earthquake) at the Ginna Station and it is to be
. * used for both horizontal and vch?cal directions.  In the normal mode
analysis the equipment is assumed at 4§° to the horizontal direction
(similar to the Wyle Lab test) so that the total horizontal and vertical

ZPA (zero period acceleration) vector input is as follows:



' Spectravsupplied for thé‘Ginna Station.

»

0.40g

X-dir (front to rear) = .707 (.56) =
Y-dir (sidé to side) = .707 (.56) = 0.40g
2-dir (vertical) = 1.000 (.36) =

0.56g

. a . ’)‘ M - i
ZPA (rms) = .56 ./(.207)“ + (.707)3Z + (1.0)% = 0.79g

a

" In the 3-dimensional computer-aided analysis, the SSE spectrum is applied

in each coordxnate ‘direction, except chat the ordlnate values are pro-

‘portioned as shown above.

a

Piguré 3'also shows the response spectrum for the 5 cyc/beat
horizontal direction input at Wyle Lab during the quasi~resonance sine

beat test at Ehe_8.5 Hz measured natural frequercy in the equipment

" assembly, In addition, the simultaneous vettiCnl direction dinput was

equal to two—thxrds of the single horlzontal component giving a total

vector 1nput as followS' . . ) ' -

X—dir (fronélto rear) =,2707_(1.§5)‘="0.953
Y-dir (51de to s;de) =-,707 (l.ﬁS{ = 0.95g:
Z-dlr (vertical) o .= .667 (0.95) = 0.64g

zpa (rms) = 0.95 / 1?4+ <1>'°' + <z/3>2 S T
The resonance search spec;fled by IEEE Std 344»1971 1nd1cated

a major .resonance at 8.5 ‘iz and.as much as 5-10% damping measured in the

. equipment at the maximum 1.49g sine beat abce}eration inpu;:":ﬂowever,

the subsequent comparison of equipment response values has been made at

-only 4% damping, the iargest yalué appearing 'in the required response

‘2

In addition to the test at 8 5 Hz, similar quas;—resonance

dwell tests (5 beats at 5 cyc/beat) were performed at the six most signi-

ficant resonant frequencies in the seismic range from 1 to 33 Hz.

Correspondlng g-level input and SDF (sxngle degree of freedom) response

are shown in Table II.
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Table II - RMS Input and SDF Response

Frequency " g-Level Input : | g-Level Resoonse
Horizontal ,  Vertical RMS i 1% C 4%

.2 !l . 0.72 0.34 "+ 0.80 6.9 4.9

5 1.35 . .0.64 oX.49 -l 1209 9.1

8.5 1.35 | . 0.64 - 271,49 12.9 8.1
17 0.82 o 0.40 0.91 7.9 5.6

20 0.68 0.37 0.77 6.7 4.7

33 © 0.45 . 0.21 0.50. 4.3 3.1

| "

- .

it . .
‘

In general, the calculated SDF g-level test response values

are well-above 1.5 times the required SSE response spectrum values for

. the Ginna Station .(see Figure 3). The latter factor account§ for

possible multi-frequency effects of a typical, broadband seismic motion

input compared to the origlnal, s1ngle-£requency tests at Wyle Lab in

“0ctober-1972. N oo col 3

»

COMPARISON OF EQUIPMENT RESPOVSE g—LBVELS

The normal mode analys;s provzdes ‘a summatlon of the g—level

response at any 10cat1on in the equipment correSpondzng to the 3-direction

“ selsmlc 1nput speccra 1lluscrated by Flgure 3. A comparlson of the over-
- all sever;ty of the Wyle Lab test versus the Ginna Statlon design

‘specmflcacion has been made in terms of the g—level response calculated

at the top—left-fronc corner of-the cabinet assemblies shown by Figures l
and 2. Table III shows that for X-dir response only the first two modes

are important, while for Y¥Y-dir reSponse only the first mode is 1mportant.

. (Note: The Z-dir summation has been arbztrarily ‘increased to the ZPA

value as a maximum representing the contrlbutlons of the many modes above

33 Hz which were not tabulated.)

«

In general, as also shown by Tables IV and V, the g-levels

throughout the equipment were at least 2 times greater when calculated

for .5 cyc/beat test at 8.5 Hz compared to the Ginna Station spectrum,
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Table 111 -~ Equipment Response at TOp—Left—Fronc-Corne%

,LEquipment Response g-level

Mode No. ‘Frequency
(tiz) X Y A
(Front to Rear) (Side to Side) (Vertical)
‘ Wyle Lab Test Input .

l 8.5 - 1-66 5019 . 002
2 9.9 4.98 T .1 .01

3 24,0 .02 .29 -

-4 3005 - ’ 002 -
5. 33.8 .01 . 20 -
Summation: 1l-dir (rms) 5.25 5.20 ZPA .64

: 3-dir_(rms) 7.42%
Ginna Station Design Input

1‘ 8“-4 . 098 2026 '001
2 10.3 | . 2.07 .14 .01
3 22.7 , 01 +17 -

4 30.1 - - -
5 31.5 .01 L0777 - .01
Summation: 1-dir (rms) 2.29 2,27 "ZPA .56

,3"di1‘ (ms) 3-27* - A

N .
" The calculated equipment response

.
%

for the seismic test of the original

Type W motor ‘control center was 2.3 (=7.42/3.27) times greater than
specified for the modified Ginna Station equipment at the top-left-

front-corner of the cabinet assembly.
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Table IV ~ Equipment Response at Panelboard Location

LI

_ " Equipment Response g-level
Mode Neo. _Frequency ;
: (Hz) X . oY z
(Front to Rear) (Side to Side) (Verctical)
W§le Lab Test Input , o
"1 8.5 .72 : 4.87° .01
2 9.9 4,21 * o1l .01
3 24.0 . .01 ;.63 £ -
[‘ 30-5 - ’ ‘- ' -08 . -
.5 33.8 - .05 . -
Summation: 1l-dir (rms) ~4.27 4.91 ZPA .64
3-dir (rms) 6.54%
_ Cinna’Station Désﬁgn Input
1 8.4 42 L 3.12 .01
2' 1003 ) -1086 013 .01
3 - 22,7 - .11 -
4 30.1° - ~03 -
5 . 31.5 * - V= -
Summation: l-dir (xms) Jl -1.90 2.13 ZPA .56

© 3~dir (rms) ll 2.91%*

* . . . e L L.
The calculated equipment response for the seismic test of the original

“a

Type W motor control center was 2.2 (6.54/2.91) times greater than
specified for the modified Ginna Station equipment at the panelboard

location.
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Table V - Equipment Response at Top Transformer Location

. Equipment Resﬁonse g~level
Mode No. Frequency ;
(Hz) - X . Y : YA
. ~ |l(Front to Rear) | (Side.to Side) (Vertical)
‘L . . :
Wyle Lab Tes;: Input
1 8.5 .22 1.23 . .01
2 909 1028 ’ d .01 - .01
3 24,0 | | - .96 -
4 30.5 - S .10 - -
S 33.8 - . .18 t -
Summation: 1-dir (xms) - 1,30 ©1.57 ZPA .64
g + 3=dir “(rms) 2.14% . '
o T . . Ginna Station Design Input

v 8.4 . S B - A .01
-2 . 10.3 - 57 S.02 . .01
|3 22,7 - - ‘ .30 L -
4 30.1 - . .03 - | -
5 31.5 - 08 0 | -
Summation: 1-dir (rms)’ .61 .65 ZPA .56

3-dir (xms) 1.05%

™~

*The calculated equipment response for the seismic test of the original
Type W motor control center was 2.1 (=2.14/1.05) times greater than
specified for the modified Ginna Station equipment at the top trans-
former location. . ’ '

Ly




both at 4% dampgng. In addition,_che original sine beat tests were

performed at other significant frequencies as showm in Table II.

CONCLUSIONS

The forego ing dynamic analyses have been used to show that the
Ginna station équipment as modified according to Figure 2 would be able
to perfor& satisfactorily in & seismic environment like:- the Type W equip-
ment tested at Wyle Lab according to .IEEE Std 344-1971. In other words,
the more drastic g-levels and fatigue effects applied to similar
structures and devices on the seismic shaking table means that:* strength
failures or malfunctlons will not occur in the Ginna Statlon seismic
environment as specified. In partlcular, the HFB breaker unxts, the
panelboard NQP breakers and the 5 KVA distribution transformers can
withstand 2 times the g-levels anticipated for the Ginna Station on the

basis oxwthe original successful Wyle Lab tests in October-1972.

“

: 5”:31/ /JAC/@&%
‘ -+ Edward G, Fischer
Consulting Engineer

Mechanics Department - 401-2A2
Research Laboratories
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LCERTIFICATION OF SNOCK TEST

) ) FOR h‘S-—aOn-.{'-" L()‘”Jhbl\] . _' - L.
N 1,0 Hanefs *lm exts or Testing Labessicryts - : .
LS Test Sordal 1' . ' S o -

Lab Serial Mo, 16-86L94-5

2. lgeirmert Test.-?.d S

8. Manufasturer - Westi ngheuse Llc,c‘tf' c Corporation .

] Ea.,t Pitisturgh, Pennsyivania . e
. b. TV} 2 of Fqu..pl fxr.t ~ Thrzswonit Lew Vollape Mztal Enclosed S witchgear™
,‘ lhssembiy wr.:e:.s:.a.n(, criefly of - \See D*ax.ing; *1613808 1.0 /) |
3 (1) Three steel heusings, ‘
h) . . * . . /‘
fﬁl' (2) Drawout and fixed ’c-ype DB-50 air sircuit broakcrs . R
) Q,( Xl (3) Ten mclded~case thermal magnebic air breakers (two tyro JKL, four . .r(gx?.'
\ y B type JK; four type MARK 751), ] o’
K\ ,\\"l () Th:ce }hvy'—app"oved round grcund :Lna:Lca’o:v.nu lamp assemblias with
Q-}\ built~in potential irangfomeva. o
@”\ . (5) One tﬂ.e MSP tm eeoph:be rcac’cor, h80 v, 1000 A, O O.!.] ohm., )
. -7 (6) Nece sa.ry silrer--pl.:bed alt:ﬁ.nwn r‘ain bus and connecti_ond.

¢, Size - 70-1/8 wide x 90~3/8 h:.gh x Sl dacp.
o d, We..pht - ;84‘5 pcurd;. -E . _‘ .f -

e. lodel No. - Nome,"
- - - * ‘_‘-:s . . . - « . . “

£, Type No. - Univerl“.-al i‘ra.ne construction,
g Serial ho. ~-Shep Order 23Y5799. _
h, Reparks ‘.ﬂl&-ﬁmm tested is the @71t~\~r6¢r r-‘-r“* on cf th° cquipment

terminal 1000 kva pever center tlu.b m.ll be installed in a Zone “G" sheck
area, . . oo

3o Methed of ’l‘est l’-‘erf.‘crmed‘

[N

Qo Deéc1*:l.;_>_i_>§._on of Test Apparatus

The tests were conducted con a trareno tester, Tho co-mlcte explanalion of
. the testing fanilitieg is given in the document of bc.prcmbc" 12, 1)00 }‘
. cnbitled "Westinghouso Shock Testi .ng Facilitics and Procedures',- A Ha(/
. R R Rt \
. ! .
s This as sembly \as tested as a typjcal low voltaz;o .,witchgear 'a ssembly. suppliod
on this coniract. \_ . .
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b.. Test Procedurs e

.

-+ The gritchpear a ssembly wa" boltcd. ’oo the pl‘miorm,{; six differont =ast-
*Lion to anply a shock test om.zl toa3.G, O, 16%‘ sec. halfl sine ~,,--,--.

input pulse (__ 10‘,3'3) in bo“h directions par al ¢l to each of threa prinsiznz:
2axes. For each of six positlonn an acccloro...tor of the unbonded s-rzin
gage type was uwsed to c‘a;crrm‘.: i the vest was equivalont with the tzove.
shock raquirement, ‘The pulse obtained. from the acceloremeber-vicicarsar
combinatlion was analyzed by the digital computer, The'data obtainad wes
_ploticd on a shock spectra cwrve, (Refexr to Ap')end..x it . for data and :'.hc_:;

spectra.) . . B Rt

- vesmenae s
. . ¥

(1) The brea.'ers uere tosted in opcn position. to check con‘oac‘b clesing
and in closad positlon with sinzle phase currant to checic contaes
. + opening, ‘An. oscillo"raph récoxrd was usod in ordcr to deterwdne
." contact closing or.contact onening, * -

- ey

(2) The noldod case breaker tost was mado with 80% rated currcnt ani
the DB-£D brc'\"e“ test with 100,, mtad current,

(3) The reactor wa ercrg,izcd with 480 voly, 60 cyclc_voitage.

‘o, e s Data: , _ S
! Rei‘er to, Appencmc #L, A total of 16 testo Wcre conducted. . E
é”\_ . Loc;a‘blan vhere, 'l‘cs’b as Conducted o h . s - .
g - Ncstinghou :e Elcctric Corporation o -, : S L
.+ "+ East Pittsburgh-Works o e, BRSNS .
@ : ., bash P:.‘btsburgh, Pa. Choa T MR .'.‘ s St
.o 5. Tndiv:'\.dual I.eborn’oory or Amncv w'i‘bn.ns sing Test - ) .
| o zi:"Individual‘s Name' .‘ e o ' - ‘. oo
. . b. Regibtr'\tﬂ cn Yo. ‘and State ._ ' B T . ~. 'l . ‘ )
; C. prencv ox Labox:ato*'v - Wes»inghouso High Poxo<;1~ Laboratory .
" "4, Date of Tests ~ October 19, 20, 21, 2k 25, 2. . o "- S
. - 6., Wero Shock lounts used_in this T.es;t? ~. No : .: T S -
. ‘i‘: Apparont Results of Test L e _ S
. : (1) ,Results.of Testy - L S ‘
< - (a) Tho steel 1101;s_ings passed all tosts, : ce ._
W T (b).. The molded-case hree.ker's. ‘pnss_od'a]_]_ {;e;;.{-,:g”’. .

w4z

v .
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fa}  The gro
nsctions,

(2) Recomendsiions

ana

»

ound *xdl::bmng 1“.
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sss0

Tho HPR-EO Lreakers pauucd all te

'U.

With
in vertlcal position with rear facing Lhe Springs, vhere was

a one-cyclo contact bounce on open IB-GO breakers.,
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FULL SEISMIC CERTIFICATION FOR THE GINNA STATION
MOTOR CONTROL CENTERS DESIGNATED 1L and 1M

INTRODUCTION AND SIMMARY

acceleration g-levels and type of motion response that was excited

A computer-aided analysis has been made of a Type "W" motor
control center which was originally tested at Wyle Laboratories,

Huntsville -AL, in October-1972 to meet the seismic requirements

a -
n o

recommended by IEEE Std 34421971. These calculations determined'the

(=)

in the equipment by a simultaneous horizontal and vertical sine beat

type of motion input (5 cyc/beat, 4% damping).

Subsequently, a similar dynamic analysis was made of the
equipment as modified for.the Ginna Station, with attention focused on
the new panélboard and distribution transformers. Hence, a comparison
can be'made of the original test response spectrum and the required

response spectrum (4% damping) for this new equipment application.

The well-known '"normal mode' method was used to evaluate both

. multi-direction and multi-frequency effects as recommended by the latest

(1975) revisios of IEEE Std 344. The comparison of input response
spectra, as well as correspond%ng g-le&els sustained in the equipment,
shows that the original. fragility-level tests performed at Wyle
Laboratories were quite severe (1.49g rms) and can now be used to fully

qualify the Ginna Station equipment for the specified seismic environment.

COMPUTER MODEL OF MOTOR CONTROL CENTER

Figure 1 shows a cutaway photograph of the type of motor
control center that was tested with a variety of typical control devices
according to the 1971 seismic standard. The computer model was based upon

simple static load and ''sma2p-back' vibration tests of a single cabinet



unit, which was built up out of actual structural members (channel and
angle beams, flat plates) using the finite element methed. The"final
four-cabinet model, as tested, was assembled using 4 single~cabinet
substructures (so called "supef elements"). The base spring attachment
was subsequgntly adjusted so that the computer model had natural

frequencies in agreement with the 1972 prototype test values.

Figure 2 shows a schematic diagram of the original Type W
equipnent as modified for the Ginna Station. Special attention was paid
to the modeling of the panelboard and the three (75 1b each) distribution
transformers. 1In general, tpe new assembly was made up of a combination

of different substructures based upon the original single cabinet

/S0

as follows:

I. Original cabinet, except increased to 20 in. deep.
IXI. Original cabinet, except reduced-to 14.5 in, wide. (Use Ewice)
III. Original cabinet, except added weight for top panelboard and

+  for transformers in the bottom three drawers.

The base spring attachments for both the original and 'the new assemblies

remained the same, and were not part of the substructuring.

The natural frequencies and modal effective weights determined
from the normal mode analysis are shown in Table I,, The original
equipment assembly as modified for the Ginna Station had similar modal
frequencies and modal effgctive weights so that the seismic test results
on the original Type W motor cghtroi center can safely be applied to the

modified equipment by means of the computer-aided dynamic analysis.

In general, only the first three normal modes were in the seismic
frequency range (1 to 33 Hz) and in addition could be effectively excited
by the base motion input. The vertical (l4th) normal mbde of vibration
was introduced by the base spring éttachmenc in the computer model, but
is well-above the seismic frequency range and has little influence on

the f£inal seilsmic response of the equipment.



iy
Table I - Results of Normal Mode Analysis

oz ;g e
Mode XNo. | Frequency % todal L-.ecC1¥e Ueight. 1b 5
| (H2) (Front to Rear (Side to Side) (Vertical)
Original Type "W" Motor Control Center
1 8.5 28 503 -
2 9.9 960 15 -
3 24.0 - - 439 -
4 30.5 - 4 -
14 67.1 1 - 1071
Ginna Station (as modified)
1 8.4 63 589 1
2 10.3 971 39 1
3 22.7 - 395 - .
4 30.1 - 5 -
S 31.5 1 \ 46 -
L4 64.8 - 1 ‘1118

In the Wyle Lab tests of October-1972, the 4-cabinet assembly
was positioned on the shaking machine at 45° to the horizontal motion
input. The major response motion occurred at 8.5 Hz and consisted of a
combined (side ‘to side) lateral and (front to rear) torsional vibration
buildup. The analyéis shows this test motion to be a combination of the

first and second normal modes of vibration.

SEISMIC INPUT RESPONSE SPECTRA_ (4% Critical Damping)

Figure 3 shows the seismic response spectrum as specified for
the SSE (safe shutdown earthquake) at the Ginna Station and it is to be
used for both horizontal and vertical directions. In the normal mode
analysis the equipment is assumed at 45° to the horizontal direction
(similar éo the Wyle Lab test) so that the total horizontal and vertical

ZP?A (zero period acceleration) vector input is as follows:




”"
.o

.707 (.56) = 0.40g
.707 (.56) = 0.40g
1.000 (.58) = 0.56g

X-dir (front to rear).
Y-dir (side to side)

Z-dir (vertical)

2PA (zas) = .56 7 (7012 + (7002 + (1.0)% = 0.79g

In the 3-dimensional computer-aided analysis, the SSE spectrum is applied
in each coordinate direction, except that the ordinate values are pro-

portioned as shown above.

Figure 3 2lso shows the response spectrum for the 5 eyc/beat
horizontal direction input at Wyle Lab during the quasi-resonance sine
beat test at the 8.5 Hz measured natural frequency in the equipment (E
assembly. In addition, the simultaneous vertical directlon input was
equal to two-thirds of the single horizontal component giviné a total

vectoxr input as follows:

X-dir (front to rear) = .707 (1.353)

= 0,95g
Y-dir (side to side) = .707 (1.35) = 0.95g
Z-dir’ (vertical) = ,667 (0.95) = 0.64g

2P (rms) = 0.95 ¥ (U2 + (U2 + (2/3)2 = 1.49g

The resonance search spécified by IEEE Std 344-1971 indicated
a major resonaﬁce at 8.5 Hz and as much as 5-10% damping measured in the
equipment a2t the maximum 1.49g sine beat acceleration input. However,
the subsequent comparison of equipment response values has been made at
only 47 damping, the largest value appearing in the required response
spectra supﬁlied for the Ginna Station. ’ .

In addition to the test at 8.5 Bz, similar quasi-resonance
dwell tests (5 beats at 5 cyc/beat) were performed at the six most signi-

ficant resonant frequencies in the seismic range from 1 to 33 Hz.

"Corresponding g-level input and SDF (single degree of freedom) response

are shown in Table IZI.
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Table II - RMS Input and SDF Response

~Level In L ]
Frequency g-Leve PP§t l g-Level Response
Horizontal Vertical RMS } 17 47
— ] —_—
2 0.72 0.34 0.80 6.9 4.9
S 1.35 0.64 1.49 12.9 9.1
8.5 1.35 0.64 1.49 12.9 9.1
17 0.82 0.40 0.91 7.9 5.6
20 0.68 0.37 0.77 6.7 4.7
33 0.45 0.21 0.50 4,3 3.1
In general, the calculated SDF g-level test response values CE
are well-above 1.5 times the required SSE response spectrum values for :

the Ginna Station (see Figure 3). The latter factor accounts for
possible multi-frequency effects of a typical, broadband seismic motion

input compared to the original, single-frequency tests at Wyle Lab in

October-1972,

COMPARISON OF EQUIPMENT RESPONSE g-LEVELS

The normal mode analysis provides a2 summation of the g~level

response at any location in the equipment corresponding to the 3-direction

seismic input spectra illustrated .by Figure 3. A comparison of the over—

all severity of the Wyle Lab test versus the Ginna Station design
specification has been made in terms of the g-level response calculated
at the top-left-front corner of the cabinet assemblies shown by Figures 1
and 2. Table III shows that for X-dir response only the first two modes
are important, while for Y-dir response only the first mode is important.
(Note: The Z-dir summation has been arbitrarily increased to the ZPA
value as a maximunm representing the coatributions of the many modes above

33 Hz which were not tabulated.)

In general, as also shown by Tables IV and V, the g-levels
throughout the equipment were at least 2 times greater vhen calculated

for 5 cyc/beat test at 8.5 Hz compared to the Ginna Station spectrum,
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Table 111 - Equipment Response at Top-Left-Front-Corner

Equipment Response g-level
Mode No. Frequency X Y Z
(iiz) . .
(Front to Rear) (Side to Side) (Vercical)
Wyle Lab Test Input

1 8.5 1.66 5.19 .02
2 . 909 4-98 oll .Ol

3 24.0 002 }029 -

4 30.5 - .02 -

5 33.8 .01 .20 -
Summation: 1l-dir (rms) 5.25 5.20 ZPA .64

) 3-dir (rms) 7.42%
Ginna Station Design Input

1 8.4 .98 2.26 .01
2 10.3 2,07 14 .01

3 22.7 .01 .17 -

4 30-1 - - -
5 31.5 .01 .07 .01
Summation: 1l-dir (rms) “ 2.29 2.27 ZPA .56

3.27%

3-dir (rms) "

]

* .
The calculated equipment response for the seismic test of the original
Type W motor control center was 2.3 (=7.42/3.27) times greater than
specified for the modified Ginna Station equipment at the top-left-

front-corner of the cabinet assembly.
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Table IV - Equipment Response at Panelboard Location

Equipment Response g-level

Mode No. Frequency
(Hz) X Y Z
(Front to Rear) (Side to Side) (Vertical).
. Wyle Lab Test lnput
1 8.5 W71 4,87 .01
2 9.9 4,21 .11 .01
| 3 24.0 .01 .63 -
4 30.5 - .08 -
5 33.8 - .05 -
Summation: 1l-dir (rms) 4,27 4,91 ZPA .64
G Cinna Station Design Input
1 8.4 .42 2.12 .01
2 10.3 | 1.86 .13 .01
3 22.7 - 1l -
4 30.1 - - .03 -
5 v 31.5 - - -
. Summation: l-dir (rms) -1.90 2.13 ZPA .56
3~dir (rms) 2.91%

location.

* . .

The calculated equipment response for the seismic test of the original
Type W motor control center was 2.2 (6.54/2.9)) times greater than
specified for the modified Ginna Station equipment at the panelboard

/<N



Table V - Equipment Response at Top Transformer Location

Equipment Response g-level
Mode No., Frequency
(Hz) X Y yA
(Front to Rear) (Side to Side) (Vertical)
" Wyle Lab Test Input
1 8.5 .22 1.23 .01
2 9.9 1.28 .01 .01
3 2400 ke 096 -
4 30.5 - «10 -
5 33.8 - .18 -
Summation: 1-dir (rms) 1,30 | 1.57 ZPA .64
 3~dir (rms) 2.14%

Ginna Station Design Input

1 8.4 " .13 .57 .01
2 ©10.3 .57 .02 .01
3 22.7 - .30 -
4 _130.1 - .03 -
5 31.5 - ) .08 -
Sunmation: l-dir (rms) .61 .65 ZPA .56
3-dir (rms) 1.05%*

*The calculated equipment response for the seismic test of the original
Type W motor control center was 2.1 (=2.14/1.05) times greater than
specified for the modified Ginna Station equipment at the top trans-
former location.



both at 4% damping. In addition, the oriéinaL sine beat tests were
performed at other significant f£requencies as shown in Table 1.

-

CONCLUSIONS

The foregoing dynamic analyses have been used to show that the
Ginna station equipment as wodified according to Figure 2 would be able
to perform satisfactorily in a seismic environment like the Type W equip-
ment tested at Wyle Lab according to IEEE Std 344-1971. In other words,
the more drastic g-levels and fatigue effects applied to similar
structures and devices on the seismic shaking table means that strength
failures or malfunctions will not occur in the Ginna Station seismic ~
environment as specified. In particular, the HFB breaker units, the CE
panelboard NQP breakers and the 5 KVA distribution transformers can
withstand 2 times the g-levels anticipated for the Ginna Station on the

basis of the original successful Wyle Lab tests in October-1972.

n

J
At B Fucher

Edward G. Fischer

Consulting Engineer .
Mechanics Department - 401-2A2
Research Laboratories
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SRQUIRSIENT OUTLINE

FOR

D,C. POVWER & CONTROL BATTERIES
ROBREET EMMETT GINNA NUCLEAR POWER PLANT
UNIT NO. 2

RCCHEESTER GAS AND ELECTRIC CORFORATION
RCCHESTER, EBW YORK

PRIME CONTRACTOR
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AS!OMIC POWER DIVISICH

PITYSBURGH, PEINISYLVANIA

RO-2kCD

ILBERT ASSUCIATES, 1MNC.
. 929 Lancactetr Avenue
REwading, Peansylvania 16603

5-2h-87
TaS




[

W

a

..‘“-\...._‘
==

o
=8

~———

[{VIAVIL VI VI VIV IV
QOOOOOOQ
G\ I o - O

bk

5257 -
TARLE OF COMTPENTS
Title rage
SCOPE OF WORK 3
Ganeral "1l
REQUIREMENRTS 1
Ccdes and Standards 1
Inspection and Testing 2
Warranty 1
Dravings 2
Instruction Rooks and Spare Farts List 2
Propesels 2
PATA REQUIREL WITI PROFOSAL 2
.DESIGH AND OFERATING CONDITIONS 3
Gzneral . . 3
Detail Requixemsnts L

- w B . va [ L sen douewiamar g b . - o s mER B8 S0 iR om £ % 3 amriem sagoRey e be



1

ey

N

2:02

2:02.1

2:02.2

2:02.3

2:03

p\\}" o,".l\l
5~ 21;-'.1 {
l

ing covers two (2) !
- [+

.
L]

? T )

tovieries wit: ary ochsand o

Tanco bapieries are {c ve installied &5 pard of the flo. & Unit at the
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This electric generating unit is scheduled for commercial cperation ¢n
Junz ). 1650, )
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ne will be allowed.

ALY materiel-furnisned shall te of modern ’esign in 211 regpects and
shall ‘e annfnctaraé with materials and wvor} Lanoh4 off Tirst gp.]it?
and in accordance vith acceptzad elecitric utilivy standards and tiz
standards of IFCEA. ASA, Iz:: {AIEE)} and HEMA.

Insoecticn and Westing

The material coversd by this Requirement Oatline sbﬂl* e ccmplotzly
assembled in the Tactory end thoroughly tested in accordance with
the letest epplicable stendards of IFCEA, IEEE (AIEZ) and ME:

Certificd test reports shall bz subnitted to the ENGINESR prior to
hlnmc as.

The EUGINEZR reserves tae rigat to inspect this equipment at point
of manufacturs and' to witnzss routine factory t2s5%s and such other

.tusts ag may be required to prove tue corractness of operation. Any

anspectisn by the EEGINEER shall not bz conmsidered as a waiver of
any varranty or othexr rights.

Hexransy )

The waterial supplicd under this Requirsment Tutline sholl te fully

uverranted egniast favliy materizl and Tactory workienship. The waxronty
rariod cheil be for a pariod of (1} yoar after Piant Acceptance; and
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%the warxanty ©n any tepaived or yeplaeed item shall b extonded for
(1} yeur from éote cf rapaixv or revlacerent.
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The ENINESR reserves the right o inspect this equioment at point
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tests ag may b2 reaquired to prove tue correctness of operation. Any
anspaciisn by the EXGTIHEER shall not bz considered as a waiver of
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MiTtoan copies of batterizs ond yocks #pall b2 suvrddizld o the
BUCGIIEOR for eppyroval.

notruction Rools and, Sweare Fayis List

Guotad price shall ineluds the cost of fifieen (15} copies of
instrusticon vools covering ecuxph-n' bzing furnicned.

Tiftzen cories of recommended spara parts list shall be furnished.
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Proposals shall be dravn in the name of Giletart Associsties, Inc.
as (oasuvlting Bnginzexs and Agent for the Westinghousz Tloctrice
Corgoration, Atow*c Pover Division, %he Pripe Contractor.

Provosals sholl be suvbmitted as follo )

Oxiginnl and {5) cooies to

Reading, P;n;uylvania 19803

Attantion: Mr. H, ¥, Ulper
Chief Purchasing Agant

DATA REQUIRED HITH FPROFCSAL

Pidder shall submit with his progosal complede data for thz equipmeat
offarad. Tais data shall include, but nct necessarily Tte limited %o.
e

the following:

L .
Deserintive datia including dimensions and nsth welghts, constzuction cf
posivive and nocgative plates, efe.

Discharge curves, in amperss raX posi '-ve plﬂte, for batteries guoted.

Anbient temperature limitaticng on battery 1ife and capacity and dis-
charge charactaristics of batieries quoted upon.

2 rates, to 1.75 volts fox one miavle, one hour, thres
X7 bcazq. -

Actual dischary
elgh .

L
iioours, anrd 0
Cicar statorment ol suorantoes applying to eawlpment covared in this
Dequirament Cutlinz.
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SEISMIC SIMULATION TEST PROGRAM
ON A

7.5 XVA STATIC INVEZRTER

. FOR

SOLIDSTATE CONTROLS, INC.
600 QAXLAND PARK AVENUE
COLUMBUS, OXIO 43214

e e e »

Wyle shall have no liability for damages of any kind to person or
property, including special or consequential damages, resulting
from Wyle's providing the services covered by this report.
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SEISMIC SIMULATION
- Test Report

"REPORT NO, 4324371

WYLE JoB No, 43943
GUSTRUER_aoms

PAGE 1 OF 62 _ PAGE REPORT

March 23, 1978
DATE _ oot =7

See Ref
SPECIFICATION (S) ee References

in Section 7.0

Solidstate” Controls, Inc.

1.0 " CUSTOMER

ADDRESS

600 Oakland Park Avenue, Columbus, Ohio 43214

TEST SPECIMEN

7.5 kVA Static Inverter

3.0 MANUFACTURER

Solidstate Contxols,

Inc.

40 SUMMARY

A 7.5 kKVA Static Inverter, hereinafter called the specimen, was subjected to a
Seismic Simulation Test Program as required by the Solidstate Controls, Inc.,
Purchase Order Number 13919, and Wyle Laboratories' Seismic Test Plan 541/0075/GH,

dated February 28, 1978, Revision A.

The test program consisted of biaxial random multifrequency testing and resonant

search testing in each of two test orientations.

The specimen was instrumented

with accelerometers and monitored for functxonal operation during the test

program.

It was demonstrated that the specimen possessed sufficient integrity to withstand,
without compromise of structure or electrical function, the prescrlbed simulated

seismic environment.

’

Ala. Professional Eng.

STATE OF ALABAMA License No. 7112

COUNTY OF MADISON } b
William W. Holbrook . being duly sworn,

deposes and says: The information contained in this report is the result of
complele and carefully conducted tests and is to xhe best ot his knowledge true

and i all resoe 5.
4\4
el re me this 032 day of lM 1928 __

SUBS Rl Dand sV
Notary Puauc inand (ov the Counly of Madison, State of Alabama,
My Commussion expires M— R 1971___

PREPARED BY

R. Thornherry

APPROVED BY ;;V
ol

L. M.

WYLE LABORATORIES

SCIENTIFIC SERVICES AND SYSTEMS GROUP
HUNTSVILLE, ALABAMA

-

WYLE Q. A,

Davies
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4.0

SUMMARY (Continued) ‘ .
Table I contains a description of the tests.

Figures 1 and 2 shew the horizontal and vertical Safe Shutdown Earth-
quake Required Response Spectra.

Photograph 1 shows the specimen installed in the side-to-side/vertical
orientation for testing on the Wyle Multiaxis Seismic Simulatoxr.

Photographs 2 through 6 show the specimen response accelerometer
locations.

Appendix I contains the transmissibility plots of the specimen response
accelerometers éivided by the control accelerometers fxom the resonant
search tests.

Appendix II contains Test Response Spectra plots of the control and
specimen resronse accelerometers Zrom the Safe Shutdown Earthcuake test
in each orientation.

Appendix IIT ‘contains the Instrumentation Log Sheets and thé Instrumen-
tation Eguipment Sheets.

Appendix IV contains the Wyle Seismic Test Pian 3541/0075/GH, dated
February 28, 1978, Revision A. )
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5.0 TEST REQUIREMENTS
5.1 Specimen Mounting and Orientation

The specimen shall be placed on the Wyle Multiaxis Seismic Simulator
Table such that the base of the specimen is flush with the top of the
takle. The mounting base of the specimen shall be bolted to the test
table in each test orientation. The mounting of the specimen shall
simulate the in-service mounting configuration as closely as practical.
The specimen shall be installed such that its lateral axis shall be co-
linear with the longitudinal axis of the test table. For the second
axis of tests, the specimen shall be rotated 90 degrees in the horizontal
plane.

5.2 Resonance Search

A low-level (approximately 0.2 g horizontally and vertically) biaxial
sine sweep shall be performed to determine major resonances in both
the side-to~side/vexrtical and the front-to-back/vertical orientations.
The sweep rate shall be one octave per minute over the freguency randge
of 1 Hz to 35 Hz.

5.3 Random Multifrequency Tests

The specimen shall be subjected to 30-second duration simultaneous
horizontal and vertical inputs of phase-~incoherent random waveform

motion consisting of frequency bandwidths spaced one-third octave apart
over the frequency range of 1 Hz to 40 Hz. The amplitude of each one~
third octave bandwidth shall be independently adjusted in each axis until
the Test Response Spectra (TRS) envelop the Recuired Response Spectra
(RRS). The horizontal and vertical control accelerometers shall be
recorded on oscillograph and FM tape recordexrs. The resulting table
motion shall be analyzed at five percent (5%) damping, and plotted at
one~third octave frequency intervals over the frequency range of interest.

The specimen shall be subjected to five (5) Operating Basis Earthgquake
(OBE) tests, followed by one (1) Safe Shutdown Eazthguake (SSE) test,
in each test orientation. The SSE RRS are shown in Pigures 1 and 2.
The OBE level Required Response Spectrum is 80 percent of the SSE level
Required Response Specitrum.
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5.7

TEST REQUIREMENTS (Continued)

Svecimen Resvonse

A total of six (6) uniaxial piezo-electric accelerometers shall be
located on the specimen to monitor the response of the specimen to the
seismic excitaton. The placement of these accelerometers shall be at
the discretion of the Solidstate Controls Technical Representative and
the Wyle Test Engineer. FM tape and oscillograph recordexs shall provide
a record of each accelerometer response during the test program. Trans-
missibility plots of the specimen response accelercmeters divided by the
control accelerometers from the resonance search tests shall be provided.
TRS plots of the specimen response accelerometers from-the SSE test in
each test orientation analyzed at five percent (5%) damping shall be
included in the test report.

Elecirical Power

Electrical power of 480 VAC, single-phase, 60 Hz at approximately 80
amperes or less, and 105-140 VDC at 80 amperxes or less, shall be pro-
vided for operation of the specimen during the test program.,

Electrical Monitoring

Three (3) electrical monitoring channels shall be furnished to monitor
operation of the specimen. The electrical monitoring channels can be
used to ascertain electrical continuity, curxrent/voltage levels,
spurious operation, contact chatter, etc. before, during and after the
seismic excitation.

Electxrical lLoading

A Solidstate~furnished electrical load shall be connected to the Inverter
120 VAC output during the seismic tests.
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1 6.2

1 6.2.1
L es

TEST PROCEDURZS AND RESULTS

Soezimen Mounting and Orientation Procedures

The specimen was placed on the Wyle Multiaxis Seismic Simulator Table
such that the base of the specimen was flush with the top of the table.
The mounting base of the specimen was bolted to the test table, using
four (4) 1/2"-13 Grade 5 bolts, in each test orientation. The mounting
of the specimen simulated the in-service mounting configuration as
closely as practical. The specimen was initially installed in the
side~to-side/vertical orientation as shown in Photograph 1. For the
second axis of tests, the specimen was rotated 90 degrees in the hori-
zontal plane to the front-to~back/vertical orientation.

Resonance Search Procedures

A low-level (approximately 0.2 g horizontally and vertically) biaxial
sine sweep was performed to determine major resonances in both the
side~to~side/vertical and the front-to-back/vertical orientations. The
sweep rate was one octave per minute over the freguency range of 1 Kz
to 35 Ez.,

Resonénce Search Results

A description of the resonance search tests, including test numbers,
axes, and input accelerations is contained in Table I. .

Transmissibility plots of the specimen response accelercmeters divided
by the control accelerometexrs from thé resonance search tests are
presented in Appendix I.

Random Multifreguency Test Procedures

The specimen was subjected to 30-second cduration simultaneocus horizontal
and vertical inputs of phase-incoherent random waveform motion consisting
of freguency bandwidths spaced one-third octave apart over the fregquency
range of 1 Hz to 40 Ez. The amplitude of each one-third octave baadwidth
was independently adjusted in each axis until the TRS envelcped the RRS.
The horizontal and vertical control accelerometers were recorded on
oscillograph and FM tape recozders. The resulting table motion was
analyzed at five percent (5%) damping, and plotted at one-third octave
frequency intervals over the freguency range of interest. :

Five (5) OBEZ tests, followed by one (1) SSE test, were pexrformed in each
test orientation. The SSE RRS are shown in Figures 1 and 2. The 0BE
level Required Response Spectrum was 80 percent of the SSE level Required
Response Spectrum. ' ‘
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TEST PROCEDURES AND RESULTS (Continued)

Random Multifreguency Test Results

it was demonstrated that the specimen possessed sufficient integrity to
withstand, without compromise of structure, the prescribed simulated
selismic environment.

Table I contains a description of the tests.

The TRS plots of the control accelerometers from the SSE test in each

. test orientation analyzed at 5% damping are presented in Appendix II.

Specimen Response Procedures

A total of six (6) uniaxial piezo-electric accelerometers wexe located
on the specimen to monitor the response of the specimen to the seismic
excitation. The placement of these accelerometers was at the discretion
of the Solidstate Controls Technical Representative and the Wyle Test
Engineer, and is shown in Photographs 2 through 6. The horizontal
accelercmeters were oriented in the side-to-side directicn during the
side-to-side/vertical testing and were re-oriented to the front-to-back
direction during the front-to-back/vertical testing.

Specimen Response Results

Transmissibility plots of the specimen response accelerometers divided
by the control accelerometers from the resonance search tests are
presented in Appendix I.

TRS plots of the specimen response accelerometers from the SSE test in
each test orientation (Test Nos. 7 and 14), analyzed at 5% damping, are
presented in Appendix II.

Electrical Powering Procedures

Electrical power of 106 VDC at approximately 80 amperes or less was
connected to the input terminals, and 480 VAC, 60 Hz, single~phase at
approximately 80 amperes or less, was connected to the alternate input
terminals, for operation of the specimen.
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@w 6.0 TEST PROCEDURES AND RESULTS (Continued)
6.6 Electrical Monitorinag Procedures .

Three (3) electrical monitoring channelils, as descriked below, were
furnished to monitor opexation of the specimen. The electrical

7 . monitoring channels were used to ascertain electrical continuity,
voltage levels, spurious operation, contact .chatter, etc. before,
during and after the seismic excitation.

At approximately 20 seconds into each test run, the DC input voltage
was removed.

Channel Function Monitored

DC Voltage Input
, 2 AC Voltage Output
3 Normally Closed (NC)
Alarm Contact

1 6.6.1 Electrical Monitoring Results

It was demonstrated that the specimen possessed sufficient integrity to
withstand, without compromise of electrical function, the simulated
seismic envircnment

No spurious operation, contact chatter, etc. was noted during the test
program.

6.7 Electrical Loading Procedures

)
s w—

A Solidstate-~-furnished eléctriqal load (approximately 33 amperes) was
connected to the Inverter 120 VAC output during the seismic tests.
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M7.0 REFERENCES '
7.1 The Solidstate Controls, Inc., Purchase Order Number 13919.
7.2 Wyle Laboratories' Seismic Test Plan 541/0075/GH, dated February 28,
1978, Revision A.
7.3

IEEE Standard 344-1975 entitled "Recommended Practices for Seismic
Qualification of Class 1 Electrical Equipment for Nuclear Power
Generating Stations". .
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TABLE I°

TEST RUN DESCRIPTIONS

INPUT ACCELERATION (g)
TEST RUN NO. TYPE TEST ORIENTATION LEVEL HZPA VZPA
1 Sine Sweep ss/v ——— 0.2 0.2
2% RMF ss/v OBE 1.4 0.69
3 RMF SS/V OBE 1.35 " 0.61
4 RMF ss/v OBE 1.4 0.58
5 RMF ss/v OBE 1.4 0.54
6 RMF ss/v OBE 1.% 0.55
7 RMF ss/v SSE 2.1 0.68
8 Sine Sweep FB/V o= 0.2 0.2
9 RME FB/V OBE 1.45 0.55
10 RMF FB/V ' OBE 1.45 "0.58
11 RME FB/V OBE 1.5 " 0.57
12 RMEP FB/V OBE 1.45 0.57
i3 RMF FB/V OBE 1.45 0.57
14 RME FB/V SSE 2.2 0.66
LEGEND: HZPA = Horizontal Zero Period Acceleration
VZPA = Vertical Zero Period Acceleration
Ss/V = Side-to-sidé and Vextical
FB/V = Front-to-Back and Vertical
. RMF = Random Multifrequency
OBE = Operating Basis Earthquake
SSE = Safe Shutdown Earthquake

*120 VAC output load was inadvertently left off during run.
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8 Front-to-Back/Vertical
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TEST PROCEDURE

541/0075/GH

TEST PROCEDURE NO.

DATE: February 28, 1978

Revision A

SEISMIC TEST PLAN

- FOR A
7.5 kVA STATIC INVERTER v
#10506
FOR
SOLIDSTATE CONTROLS, INC.
cCoLuUMBUS, OHIO
APPROVED BY: W %‘/ APPROVED BY é 9’ )
FOR: PROJECT MANAGER Ay O s A
APPROVED BY: APPROVED BY \—0 y
FOR: QUALITY ENGINEER:
APPROVED BY: PREPARED BY ﬁ ﬁ Z ’
’ FOR: PROJECT ENGINEER: ‘
REVISIONS FORM 1054.1 Rev. 4774
) REV. NO. DATE PAGES AFFECTED BY APP'L, DESCRIPTION OF CHANGES
A |3-20-78 | 3 and Figures 1 and.2| RT Jﬂ Para. 2.3 - Revised RRS
" " 3 and Figure 3 RT 7{{/ Para. 2.4 - Deleted higher level
B multifrequency test option
" " 3 RT % Para. 3.3 - Revised power recuirement

from 120 VAC, single-phase to 480

VAC, single=-phase

COPYRIGHT BY W'YLE LABORATORIES. THE RIGHT TO REPROCUCE, COPY, EXKIBIT, OR OTHERWISE UTILIZE ANY OF THE MATERIAL CONTAINED HEREIN
WITHOUT THE EXPRESS PRIOR PERMISSION OF WYLE LABORATORIES IS PROHIBITED, THE ACCEPTANCE OF A PURCHASE ORDER IN COHNECTION WITH
THE MATERIAL CONTAINED HERLIN SHALL BE EQUIVALENT TO EXPRESS PRIOR PERMISSION.
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| 2.0
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2.2

2.3

EXCITATION U

MOUNTING

Specimen Orientation

A 7.5 XVA Static Inverter, 36 inches deep by 29 inches wide by 83 inches
high, weighing approximately 1500 pounds, hereinafter called the specimen,
will be installed on the Wyle Multiaxis Seismic Simulator Table such

that its front-to-back direction will be colinear with the longitudinal
axis of the table. For the second axis of tests, the specimen will be
rotated 90 degrees in the horizontal plane.

Soecimen Tie-Down

The mounting hole pattern of the specimen's mounting base will be trans-
ferred to the test table. The mounting noles will then ke drilled in the
table, and the specimen attached using availakle kolts, nuts and washers.
The specimen will be attached in a manner that simulates the actual in-
sexvice mounting condition as closely as.practical. Lifting angles for
harnéling the specimen with an overhead crane will ke provided by Solidstate.

Simultaneous Biaxial Excitation

Each horizontal axis will be excited separately, but each one will be
excited simultaneously with the vertical axis (longitudinal simultaneously
with vertical, then lateral simultaneously with vertical). The horizontal
and vertical input acceleration levels will ke phase inccherent duxing

the muitifrequency tests.

Resonant Search

A low-level (approximately 0.2 g) biaxial sine sweep will be performed

in koth the front-to-back/vertical and the side-to-side/vertical orienta-
tions. The frequency range of the sine sweep will be from 1 Hz to 33 Hz
at a sweep rate of one octave per minute.

Multifreguency Tests

The specimen will be subjected to 30-second duration simultaneous hori-
zontal and vertical inputs of phase-incoherent random waveform motion
consisting of freguency bandwidths spaced one~third octave apart over
the frequency range of 1.0 Hz to 40 Hz as necessary to envelap the
Required gesponse Spectra (RRS). The amplitude of each one-third octave
frequency will ke independently adjusted in each axis until the Test
Resp?nse Spectra (TRS) ehvelop the RRS within the limitations of the test
macrine. The resulting table motion will be analyzed by a spectrum
ana%gzer at five percent (5%) damping, unless otherwise snecified by
Solidstate, and plotted at one-third octave'frequency int;rvals over the
frequency range of interest. . ST

* Form 1054-2 Rev, 4/74
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-

j "Five (5) Operating Basis Earthqguake (OBE) tests will be applied to the
- specimen prior to the application of ‘a Safe Shutdown Ear;pquake
(éSE) test in each test axis. The Zexo Pericd Acceleration (Z2A) as |

well as other areas of the RRS could be exceeded in order to meet the

] peak resronses of the curves. The SSE Reguired Response Spectrum is .
;hown in Figures 1 and 2. The OBE level Required Response Spectrum will z
be 80 percent (80%) of the SSE level Required Re§pon§e Spectrum. The

—} approximate test machine capabilities are shown in Figure 3.

(S

3.0 INSTRUMENTATION
| 3.1 Excitation Control
e The horizontal and vertical control accelerometers will be located on the

test table as near the base of the specimen as practical.

3.2 Specimen Response

» Six (6) uniaxial piezo-electric accelerometers will be located on the

specimen under test. The placement of the accelerometers will ke at the
discretion of the Solidstate Controls Technical Representative. FM tape
and oscillograph recorders will provide a record of each accelerometer
response. TRS plots of the specimen response accelerometers analyzed at
five percent (5%) damping for an SSE test in each test orientation will
be provided in the test report. Transmissibility plots of the specimen-
. mounted accelerometers will be provided from the rescnant search tests.

3.3 Electrical Power

Electrical power of 480 vac, single~phase, 60 Hz at approximately 80 a

amperes or less, an@ 12§ VDC at 80 amperes or less, will be provided for
operation of the specimen during the test program.
H
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Eleckrical Monitoring

Three (3) channels of electrical monitoring will be furnished for
determining operational conditions of the specimen during the seismic
testing. These channels will be monitored by an oscillograrh recorder
to ascertain electrical continuity, current/voltage levels, spurious
operation, contact chatter, etc. before, during and after the seismic
excitation. Additional channels can be provided and are quoted as an
option.

Electrical Load

A Solidstate-furnished electrical load will be connected to the Invertex
120 VAC output during the seismic tests.

IN-PROCESS INSPECTION

The records will be checked for equality of performance after each test.

The specimens will be examined for possible damage following all violent
tests such as at a severe structural resonance.

All important vibration effects will ke logged.

Photographs will be taken of any noticeable physical damage that may occur.

REPORT

Ten (10) copies of a certification-tyve repcrt will be issued subsecuent
to completion of testing. This report will be signed by a Registered
Professional Engineer and will summarize the response spectrum plots of
the table motion, results and conclusions, details and recommenddtions
concerning deficiencies and repairs, photographs of test setups,
failures, etc. The report will also contain a list of test equipment
used, calibrations, and Instrumentation Locg Sheets.

LA
*
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SEISMIC QUALIFICATION

Limitorque Valve Actuators

Tests per IEEE 344-75
Tests performed starting April 1, 1975

Prepared by Limitorgue Corporation
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5 e ROCHESTER GAS AND ELECTRIC CORPORATION o 85:. EAST AVENUE, ROCHESTER, N.Y. 14649

HARRY G, SADDOCK A A ONT
VICE PRISIDENT am)acent “1ic 5362700

April 12, 1978

Director of Nuclear Reactor Regulation
ATTN: Mr. Dennis L. Ziemann, Chief -

Operating Reactors Branch No. 2
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Systematic Evaluation Program
Topic VIII-4, "Electrical Penetrations of Reactor Containment"
R. E. Ginna Nuclear Power Plant, Unit No. 1
Docket No. 50-244

Dear Mr. Ziemann:

.Enclosed is the information regarding electrical penetrations of the
a reactor containment at the R. E. Ginna Station, as requested in your

December 8, 1978 letter.

Very truly yours,

A~

SReey _,.." _/.--,.1:-’-» o
.

v
Harry G. Saddock

Enclosure
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July 3, 1979

| Director of Nuclear Reactor Regulation

7 Attention: Mr. Dennis L. Ziemann, Chief

A Operating Reactors Branch No. 2
U.S. Nuclear Regulatory Commission
Washington, DC 20555

}

o Subject: Systematic Evaluation Program - Seismic Review
b . R. E. Ginna Nuclear Power Plant
‘\3 Docket No. 50-244

i Dear Mr. Ziemann:

. During the April 10-11, 1979 site visit by the NRC Seismic
\ N Review Team, members of the team requested that we supply addi-
QT tional information relating to the seismic qualification of
’ ) mechanical and electrical equipment; and fluid and electric distri-
@ bution systems. :

s A subsequent meeting was held in Pittsburgh, Pennsylvanla on
-~ June 12, 1979 between the NRC, RG&E and their respective con-
sultants. It was agreed at the June 12 meeting that RG&E would
submit additional information and expected submittal dates for
mechanical and electrical equipment and systems by about June 29,
1979.

- Accordingly, Enclosure I lists attached material and submittal
dates for the mechanical equlpment and systems and Enclosure II
lists attached material and submittal dates for electrical equlp-
ment and systens. -

As requested by your Staff, eight copies of this letter and
enclosures are being supplied for your use. If there are any
questions regarding this material, please contact us.

Very truly yours,

L. D. Whit%r.

Enclosures
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