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TENNESSEE VALLEY AUTHORITY-

;

CHATTANC,0GA. TENNESSEE 37401

SN IS7B Lookout Place

February 27, 1986

Director of Nuclear Reactor Regulation

Attent. ion: Mr. B. Youngblood, Project Director - - - -

PWR Project Directorate No. 4
' Division of Pressurized Water Reactors (PWR)

Licensing A
U.S. Nuclear ttegulatory Coraission
Washington, D.C. 20555

Dear tir. Youragblood:

In the Matter of ) Docket Nos.'50-327
Tennessee Vallev Authority ) 50-328

NRC has expressed concerns with t.he electrical calculation program for the
Sequayah Nuclear Plant (SQN). NRC's concerns were expressed in a telephone
discussio~n on January 8, 1986, and in a meeting at SQN on January 14-16,'

1986. A response to NhC's quest.lons regarding further testing, with respect
to PSB-1, was previously submitted to NRC by my February 12, 1986 let.ter to

; you.

Theenclosureprovidesadiscussionoftheelectricalcalculat.ionsproghamfor
i SQN, formally documents our response to t.he remaining NRC questions, and

discusses the problems identified by the analyses and t.he corrective action
taken to date. Additionally, the enclosure addresses the employee concerns
related to the electrical calculations program. An additional submittal will

'

be provided at a later date to discuss additional correct ve actions resulting
f rom resolution of the significant condit. ion reports (SCRs).

,

If you have aly questions, please call Jerry Wills at FTS 858-2683.

Very truly yours,4

'

TENNESSEE LLEY AUTHORITY
.

/
R. ridley j

iianager of Licensing

Sworn an subscri d be ore me '

this [_3..dayof ' .s__1986_

. - -

Notary Public Q
My Commission Expires. ~6T _" _ __

Enclosure J# fcc: See pcge 2 $0> .

8603040350 860227 .I
L**PDR ADOCK 05000327 j

! P PDR

f

An Equal Opportunity Employer

. ., - - . . -
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Director of Nuclear Reactor Regulation February 27, 1986

cc (Enclosuce):
U.S. Nuclese Regulatory Commission
Region II
Attn: Dr. J. N ison Grace, Regional Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Mr. Carl Stahle
Sequoyah Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, Mat > 12nd 20814
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ENCLOSURE 1

ELECTRICAL CALCULATIONS

PROGRAM

FOR

SEQUOYAll UUCLEAR PLANT
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ELECTRICAL CALCULATIONS PROGRAM

The minimum set of electrical calculations necessary to ensure technical

design adequacy and compliance with the plant design basis had not previously

. been formally identified by the Offico of Engineering (OE) for TVA's nuclear

plants. The basic design approach over past years had been to do whatever

calculations were necessary to develop detailed designs and to support the

design bases. This resulted in calculations being generated based on the

design engineer's best judgment of what was required. Some calculations were

not officially documented and controlled, and some of those that were

officially documented were not kept up to dato as design changes were made.

These facts were identified by INFO in its review of both the Bellefonte and

Watts Bar Nuclear Plants, in the Bellefonte Electrical Evaluation performed

within OE, and in an OE QA audit deviation.

An OE Electrical Issues Program Manager was appointed as of November 25, 1985,

to ensure that the electrical calculations effort is adequately managed. This

manager is responsible for ensuring that the management of all activitics

associated with the technical objectives listed below is carried out; that all

necessary work performed to ensure that the electrical systems now in place at

TVA's nuclear plants can perfoem their intended safety functions; and that

programs, procedures, etc., are established for future activities to ensure

that TVA's commitment to excellence in its nuclear program is achieved.

1
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The electrical issues program objectivos are:

1. That all calculations required to support the electrical systems

design basis for each nuclear plant are well defined.

2. That electrical calculations are adequate.

a. Where necessary, action will be taken to ensure existing electrical

calculations are adequate or require revision

b. Where necessary, action will be taken to have electrical calculations

made that do not exist.

3. That programs, procedures, etc., are in place for all future

activities.

To resolve this problem, we have developed a three-phase program.

PJQSE_pME

Phase one of this program involved a formal review effort by CE to establish

the minimun set of niectrical calculations required to support the electrical

design basis for Belletonte l|uc19ar Plant (BLN). Based on the BLN ef fort and

information obtained fror other architect / engineers (A/Es) and utilities, an

index of required electrical calculations, to be performed prior to startup

nas been developed for the Sequoyah Nuclear Plant (SQu) for the following

electrical systems and are listed as follows by Jystem:

2
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1. Auxiliary Power System (APS)

a. - Load Analysis L

b. Voltage Calculations

c. Class lE Motor Control Center (MCC)

Control Circuit Cable Length Calculation

d. Diesel Generator Load Analysis

2. Control Power System (CPS)

a. 125V DC Vital Instrument Power System Voltage Calculations
,

b. 120V AC Vital Instrument Power System Voltage Calculations

3. Instrumentation and Contoot (I&C) Systems Demonstrated instrument Accuracy

Calculations - Seismic Effects

4. Raceway .ystems

a. Justification for Use of TVA's Ampacity Tables
,

b. Justification of TVA's Ampacity Tables as Related to Control Level

Cable Trays, Grouped Conduits, conduits with More than Three

Cables and Duct Banks

Initially, nine scope-of-work documents for calculatioas required for restart

were prepared and a schedule was established for completing these calculations

to the extent that all probldmd could be identified by January 22, 1986. The

calculations were completed as scheduled, with the final calculation packages

being completed on January 31, 1986.

|

.

3



,. . - - -- - - _. - . . . . .

.

.

Since the issuance of those calculations,.two areas have been identified that

require additional review: the APS Diesel Generator Analysis and the CPS

125V DC Vital Instrument Power System Voltage Calculations.

The diesel generator analysis involved the develcpment of three loading

' sequences by TVA and an analysis of these sequences by the vendor. This

analysis identified no problems. In the generator portion of this analysis,

|
the vendor assumed that a new type of voltage regulator, purchased by TVt. in

,

'
1980, had been installed. Since this new component was not required to ensure

the diesel generator's operation, it was not installed. However, in order to
i

verify that the original voltage regulator is adequate for the present loading

i sequences, an additional analysis by the vendor is required. This additional

vendor analysis is scheduled to be complete in March 1986, with a subsequent

submittal to URC by April 1986 following TVA's complellon and evaluation of

the revised analysis.

!

i The initial CPS 125V DC Vital Instrument Power System Vollage Calculations

have been revised to change the evaluation method for the 480V Shutdown Board

control circuits. Originally, these circuits were evaluated with the under-

standing that no automatic load shedding occurred upon loss of AC voltage;

therefore, DC voltage drop was not a consideration. However, further review

of these circuits has determined that load shedding does occur and that a

reanalysis was necessary. This reanalysis was issued on February 10, 1986,

with no additional problems identified and is included in this submiLLal.
,

!
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A copy of each calculation (excluding the detailed numerical portion) perforced

in the restart effort is included by system in Appendices A, B, C, and D, with

tha exception of the I&C insLeument accuracy calculations. Since this task

involved perf orming the same type of calculation for approximately 75

instruments and was documented in 15 separate calculation packages, only a

typical calculation is being provided, in addillon, the APS load analysis has

been included in t5 e APS voltage calculation.

Tha restart calculations effort identified problems in the following areas:

1. APS - Voltage Calculations

2. CPS - 125V DC Voltage Calculations

3. CPS - 120V AC Voltage Calculations

The APS review concluded that deficiencies exist with respect to individual

components' voltage in the class lE APS for operation at the degraded voltage

set points. These have been documented in OE significant condition report

(SCR) SQNEEB8607 R0 (R indicates revision level). A review of this SCR is

presently being performed within TVA to datermine reportability and to

determine if corrective action is required and, if so, whether Lho action is

required prior to restart.

Unlike the APS voltage calculations that evaluated each class 1E APS circuit,

the original CPS voltage calculations involved a repecsontative sample

analysis of the class 1E circuits powered from the 125V DC and 120V AC Vital

5
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; control Power systems. Due to the number, complexity, and, most importantly,
.

the similarity of the vital control power circuits under invesLigation, TVA |

chose to analyze a representative sample of typical circuit types / categories'

,

,

as opposed to analyzing each class lE circuit. While such an approach cannot {
'

guarantee the adequacy of each individual circuit, the approach can, if the
,

. .

representative sample is chosen appropriately, identify recurring deficiencies'
,

a ,

and problem areas in circuit design. These problem areas may then be more <

'

i

.
thoroughly examined to yield confidence that, within each category, circuit !

1 |

deficiencies have been identified and corrected. ,

*
.

J
,

Following is a discussion of the circuit category selection process for both '

the 12SV DC and the 120V AC Vital Control Power Systems (VCPS) which includes

'
a discussion of the problem areas identified in the original analysis and the

number of circuits analyzed in the "further" analysis. Two additional scope-
;

of-work documents were prepared for the 125V DC and 120V AC "further" analycos.
;

The 120V AC "further" analysis was issued on January 30, 1986, with the 125V DC
,

,

"further" analysis issued on February 10, 1986. Each of these analyses ist

addressed in this submittal.
,

!
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1. 125V DC VITAL CONTROL POWER SYSTEKS (12SV DC VCPS) '

Upon examination of the 125V DC VCPS loads, six unique circuit categories

I were identified for analysis as follows: .

.

1. 6.9kV Shutdown Board Control Circuits

2. 480V Shutdown Board Control Circuits

3. Fuse Column CircuiLs (primarily solenoid valve circuits)
,

4 Auxiliary Relay Rack Circuits
a

$. Reactor Trip Switchgear Breaker Control Circuits -

6. 120V AC Vital Inverter Feeder Circuits

To obtain a representativo sample (in no case less than 10 porcent of the Lctal |

circuits) from each of these categories, circuits were selected and analyzed as
,

follexs:

1. 6.9kV Shutdown Board Circuits:
,

The normal bus normal feeder and the backup bus normal feeder were
b

.

analyzed for all four shutdown boards. Immediately upon loss of AC

power, the majority of the 6.9kV shutdown board loads are shed to

allow sequential diesel generator leading. This load shedding occurs

with a battery board voltage of 120V DC (2.0 volts / cell); therefore,
1

Lhe voltage deep calculations for these circuits woro performed at

120V DC rathcr than at the end of discharge level (10SV DC).
!

.

7
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Load current was determined by summing the contribution of those

breakers tripping for automatic load shedding with the contribution

for normal bus loading (e.g. auxiliary relays). Using this value,

voltage drop from the baLLery board to the 6.9kV shutdown board was

calculated. In all cases, the input voltage to the 6.9kV shutdown4

boards was greater than, or equal to, ll3.8V DC. Since the

undervoltage relays which initiate load shedding are located near the

6.9kV shutdown boardn and since internal board wiring is considered

negligible, additional circuit voltage drop is minimal -- given the

conLeol bus voltage of greater than, or equal to, 113.8 volts and the

trip coil minimum operating voltage of 100 volts, it was determined

by review that all breakers required to trip would do so.

Therefore, no "furthor" analysis of these circuite was performed.

2. 480V Shutdown Board circuits:

As with the 6.9kV shutdown boards, immediately upon loss of AC power,

automatic load shedding of selected loads occurs on the 480V shut-,

down board. Based upon the maximum number of load shed circuits,

board 2Al-A was selected for analysia.
.

Load current was determined by summing the demand of those breakers

Leipping for automatic load shedding with the demand for normal bus

loading. (Normal bus loading includes various auxiliary components,

e.g., relays, etc.) Using Lhls value, voltage drop from the ballery
,

board to the 480V shutdown board wac calculated. Since the under-

8
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voltage relays initiating load shedding are located at the 6.9kV

shutdown board logic relay panels, the voltage drop from the 430v

board to the relay panel was calculated. From this information, the

voltage at the breaker trip coil was deter.nined -- in all cases this<

,

value exceeded the 90V minimum required operating volta 60.

#

3. Fuse Assemblies Columns:

Five circuits from each of the four battery boards were analyzed,

with each of the circuits having a different physical destination.'

This gave a representative range of voltage drops.
t

i Only one of the 20 circulLs analyzed initially was found to have .

inadequate voltagu: 2-FSV-68-397. Three other circuits similar to

this one were evaluated in the "further'* AG unalysis; only valve

2-FSV-68-396 was found to have inadequate voltage. L

r

4. Auxiliary Hulay Hacka:

0.m of the four total auxiliary rack circuits w.2s initially

| selected. This one circuit conLains 24 solenoid valves in parallel. |
i Excessive voltage drop was found in the circuit. Similar circuits

:
involve each of the remaining three safety-related racks. An

evaluation of the equipment powered f roa the four racks has '

determined that the solenoid valves are not required for safe

shutdown; therefore, no "further" analysis is required. j

,

t

,

b

4

9
.

-
-. - , ,- . - ,



._ _ _ _

.

.

5. Reactor Trip Switchgear Trip Breakers:

one of the four circuits and the reactor trip switchgear bypass

breakers were analyzed with no problexa identified.,

6. 120V AC Vital Inverters

All eight vital inverters were analyxed.
.i

All four of the unit 1 vital inverters were found to have terminal

voltage below the required 105V minimum. This problest is documented
.

in SCR SQNEEB8605. The unit 2 inverters averated 100V miniJota and

were determined to have sufficient voltage at the terminals. Since

: all inverters were examined, no additional calculations are required.
4

.

'

For those categories in which no probicas were discovered, additional

examinations ("further" analyses) were not performed.
'

i
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II. 120V AC VITAL CONTROL POWER SYSTEM (120V AC VCPS)

Upon examination of the 120V AC VCPS loads, four circuit categories were

identified and subdivided for analysis as follows:

Total No. Initially No. Problerm No. Sampled
Circuits. .._Sampird._ _ Circuits _ in Further Analysi ,

J. 1. Radiation Monitors
a. Rad Rate Meters 4 1 1 3i

b. Misc Ead nonitors 12 4 0 0
,

2. Solenoid Valves
a. Post Accident Smp1. 4 4 4 0
b. Misc. Solenoids 18 4 0 0

3. Inst. and control
a. NIS 16 0 U/A 2
b. BOP 4 1 0 0
c. RVLIS 4 3 3 1

; d. Process Prot Sets 8 1 0 0
1 e. Inst. Bussed 4 0 N/A 1

C. Aux Blds insL Dusses 4 1 0 0
7

g. AFPT Control 8 1 0 0
h. ADGTS Fan control 2 0 U/A 1

1. Aux Dryers 2 0 U/A 1
J. Boric Acid Tank HLes 6 1 0 0

4. Relay Circuits 48 5 0 0

The cutegories were defined and the circuits assigned based upon component and
' configurational similarities.

,

Within each category a representative sample of not less than ten percent of

all circuits was selected for the initial analysis. When problem areas were

identified within o subcalesory, the remaining circuits within that

subcategory were analyzed, yle1 ding a one-hundred porcent cample rate for all
'

probics arees. If, in the inillal analysis, no circuit deficiencies were
.

identified, no "further" analysis of that category /cubcategory was performed.
r

A "further" analysis was peeform*d un those subcategories which wero not

initially analyzed (items 3a, 3e, 3h and ,.).

|

I
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By assigning each 120V AC and 125V DC VCpS circuit to a category based upon

component and/or configuration similarities, and by evaluating a representaLive

sample of each category, problem areas were identified in TVA's design. These

problem areas were then completely analyzed to identify any and all further

deficiencies. In this manner en accertable degree of confidence in the

adequacy of TVA's VCpSs has been achieved.

The problem areas identified in the original 125V DC and 120V AC VCp3 analyses

were documented in SCRs SQUEEB8605 RO and SQNEMB8532 RO and have been

determined not to be reportable. Each SCR has been revised to reflect the

problems found the 125V DC and 120V AC '/ cps "further" analyses. Only the

corrective action for the problems identified in SQNEEB8532 R0 have been

determined. This correcLive action involves the pulling of addillonal cables

prior to restart. A review of SQUEEB8532 R1 and SQUEEB8605 R1 la being

performed by TVA to determine if corrective action is required and, if so,

whether the action is required prior to restart. These SCRs will be evaluated

for reportability.

TVA has contracted with Sargent and Lundy Engineers to perform an independent

assessment of the electrical calculation program for each nuclear plant. This

assessment includes a review of those calculations decced by TVA to be

required prior to startup, the rationale and n.ethodology for identifying these

calculations, a review of FSAR commitments, and a samplo review of selected

electrical calculation documento. Sargent and Lundy is procently scheduled to

complete their assessment of the SQN Electrical Calculations program by

March 1, 1986.

i

!

I
I

'
I
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P!iASE.TWO

Phase Lwo of the elecLeical calculallons program involves an interim design

change review program that has been in ef f ect since February 12, 1986, and

will remain in effect until the long-term program (phase three) is in place.

This program has been developed to:

1. Ensure that those calculations performed for restart are a.aintained

up to date.

2. Ensure that the design changes which were in progress and not

reficcLed on the drawings used for the restart calculations have been

adequately evaluated, and
i

3. Ensure that all design changes issued since January 22, 1986, are

adequately evaluated with respect to the revision of an existing

calculation or development of a new calculation.
r

The electrical calculallons performed as parL of this program prior to restart

utilized design drawings which reflect the designed conliguration as of *

November 1985.

Any design changes initiated since that time which may affect these4

calculations will be evaluated and resolved as part of Phase two.

.
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P{jASE _TijREE
,

b

The long-term electrical calculations program (phase three) is currently

being evaluated. The present objective of this program is (1) to doyelop soft- "

i

ware programs and an electrical data base for all future calculations to

i establish consistency between nuclear projects, (2) to ensuco that all future -

i

work is incorporated into the design change process, and (3) to be more [

responsive and Limoly in the performance of electrical calculatiens. In i

additlun, training will be conducted to ensure that engineers and designers >

4.

are both technically and procedurally competent.

E.HPLOYEE CO_NCERH3

As of February 1, 1986, four employee concean issues havo been identified f rom,

the E.T.ployee Concern Program that are related to the electrical calculationu.

These issues involve:

1, Loading on the AC #ind DC electrical sysleau, including dienel generator

loads

,

2. Cable sepacity problems, with respect to cable decating, and i

3. Potential equipment damage as a recult of station overvoltagei

4, Electrical circuit separation

Each of these issues will be addressed in this progran. f
.

6
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AUXILIARY POWER SYSTEM

RESTART CALCULATIONS

FOR

SEQUGYAH NUCLEAR PLANT

._

,

.

0017A

u.



__

APPENDIX A

AUXILIARY POWER SYSTEM

RESTART CALCULATIONS

FOR

SEQUOYAH NUCLEAR PLANT

4

. - =

I

..

0817A *

\ s



- _ _

.

TVA 10697 (OE445) OE CALCULATIONS
''

TITLE ~

PLANT / UNITAC APS Voltage and Loading Analysis
Sequoyah U1 & U2

g PREPARING ORGANIZATION
KEY NOUNS (Consult RIMS DESCRIPTORS LIST)

DETS-EEB Auxiliary Power. Voltage Analyses
BR ANCH/ PROJECT IDENTIFIERS Each tirne these calculations are issued, preparers rnust ensure that the original (RO) RIMS eccession

number is filled in.
Rev (for RIMS * use) RIMS accession number

OE2-EEBCAL001
Q4$ '86Q{}} $1)no

APPLICABLE DESIGN DOCUMENT!S)
ANSI C84.1 R_
IEEE 141
DG E.2.4.6 R_

SAR SECTION(S) UNIO SYSTEMIS)
8.0 N/A R_

Revision 0 R1 R2 R3 Statement of ProblemECN No. (Indicats if Not Applicable)

N/A OQA Audit Deviation Report
Prepared far } J/ n '*-3;{d][I(//ja[[t D51-A-84-0006-D01 identified a

" failure to establish an adequate
Checked

9 E[ '4 p*[ h 4jart
system to ensure that calculations /3

fin /(d studies performed by EEB's AuxiliaryReviewed

N Power Svs*.em- h tion are updated
Approved /' '

ar.d rev'ised to support the design_

M.3- f( 4UI U/4 4'I as changes are made after plant
operation." Subsequent to thisDate

/~')I'' report, EEB reviewed existing
calculations for all nuclear( List att pages added

by this revision. plants to determine their adequacy.a ,, y Loading and voltage calculations
fI! List all pages deleted were found to be outdated byE-E of this revision.

,_ numberous ECN changes.sgg List all pages changed
by this revision.~'

,

Abstract

See Attached.

.
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SEQUOYAH-NUCLEAR PLANT

- AC APS VOLTAGE AND LOADING ANALYSIS.8 *

OE2-EEB-CAL 001
-

.

4

' Abstract

Three sets of Auxiliary Power System (APS) calculations are contained inthis study: (1) APS loading analysis, (2) medium-voltage voltage
calculations, and (3) 480V Class 1E steady-state and transient voltagecalculations.

The APS load analysis determines and documents power distribution equipment
loading for the following plant operating modes: full-load operation,
emergency shutdown, full-load rejection, and cold shutdown.

.

The medium-voltage plant / grid interf ace voltage calculation determines and '
documents the steady state voltages for 6.9kV unit and shutdown boards for
full load rejection, emergency shutdown, and full load operation with
maximum and minimum unit generator /offsite power supply voltages. Common
and unit station service transformer voltage tap settings were
reestablished to ensure medium voltage board voltages stay within range B
of ANSI C84.1 (6560V-7260V) for previously established 161kV grid and main
generator operating ranges..,

The 6900V and 480V steady state and transient voltage calculations.

'

determines and documents the transient and steady state voltage profile at'

( all class 1E auxiliary power system buses and safety related motor
terminals for design basis conditions with the 6.9kV shutdown boards
operated at a minimum steady-state voltage equal to the lower limit of ANSI
C84.1, range B (degraded voltage setpoint). 6900/480V power transformer
voltage tap settings were re established to ensure adequate load operatingvoltages. Calculations were also performed to document compliance with the
upper voltage limit of ANSI C84.1, range B during lightly loadedconditions.

These analyses replace the following analyses and studies:
1. Plant / Grid Interf ace Analysis (EEB 800214 940)
2. CSST C Addition Study (EEB 830302 911)
3. Auxiliary Power System Study (EEB 791101 915)4. Supplementary Voltage Calculations for Equipment Qualification __,

(B43 851023 912)
5 '. 480V Class IE Final Design Review (EEB 831026 937)
6). Degraded Voltage Study (EEB 810205 908)

- '7 ',
Re-evaluation of 480V C&A Building Vent Board's Common Power!

Supply (B43 50315953)
. .

Summary of Conclusions

Conclusions for each of the three analyses performed are located onpages 14, 21, and 28 of volume 1.
All deficiencies identified for Class IEj

loads have been documented as conditions adverse to quality in SCR SQNEEB 8607.\,

086031.04
|
t
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SIquoych Nuclear Plant
AC APS Voltage and Loading Analysis
OE2-EEB-CAL 001

{

1.0 Purpose

The Auxiliary Power System (APS) load analysis was performed to

determine and document the power distribution equipment loading

profile for the following plant operating modes: full-load operation,

full-load rejection, emergency shutdown (safety-injection (SI) with

phase A containment isolation and 3 containment isolation), and cold

shutdown.

2.0 Assumptions

2 .1 Redundant equipment required to support normal full-power

and full-load rejection modes of operation is assumed to be
( running on train A,- but off on train B.

2.2 Redundant equipment is shown operating simultaneously in

both Train A and Train B for the emergency shutdown (phase A

and B containment isolation) mode of operation.

2 .3 Intermittent loads are considered off for normal full power

and full-load rejection modes of operation.

2 .4 Summer seasonal loading is modeled.

2.5 Per SQN NUC PR personnel only one component and its supporting -
"'

equipment (per train) will be tested concurrently. (This is an

unverified assumption).

2.6 Hotwell pumps do not trip on safety injection or full-load

rejection. (This is an unverified assumption.)

2.7 OE design drawings accurately reflect the plant as-built
I

configuration. (This is an unverified assumption.)
,

!
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2.8 The field cold-shutdown operational data is representative of

loading during this mode of operation.

2.9 Full load rejection and normal operation loadings are the same

except the following loads which start on a full load rejection:

Auxiliary feedwater pumps

Main feedwater isolation valves

Turbine Turning Gear Oil Pump (starts after a time delay)

3.0 Soprees of Information

3 .1 Miscellaneous TVA documents

(

3 .1.1 TVA Pressurized Water Reactor Systems Manuals (Volun.es l'

and 2), Sequoyah Nuclear Plant, Engineering Training

Section, Power Operations Training Center.

3.1.2 Electrical Design Guide DG-E.2.4.6, AC Auxiliary Power

System Design Equipment Typical Data, Revision 0,3/15/85.
i

..,

!

|
-.

. ,

t
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3.2 Single Line Drawings

The single line drawings, with their revision level, used are

listed below. These drawings depict the design configuration of

the electrical system as of November 25, 1985.

35W716-1, RIO 45N751-3, R18
35W716-2, R 8 45N751-4, R18.

3 5W716-3 , R 2 45N751-5, R22
45N721-1, R17 45N751-6, R16
45 N7 21-2, R 9 45N751-7, R17
45 N7 21-3 , R 2 45N751-8, R17
45N721-4, R 2 45N755-1, R16
45N724-1, R21 45N755-2, R14
45N724-2, R21 45N755-J, R15
45N7 24-3, R19 45N755-4, R13
45N7 24-4, R19 45N756-1, R21
45N732-1, R19 45N756-2, R17
45N732-2, R15 45N756-3, R19

(' 45N749-1, R20 45N756-4, R13
45N749-2, R22 45N756-5, R19
45N749-3, R19 45N7 56-6, R14
45N749-4, R19 45N756-7, R19
45N751-1, R21 45N756-8, RIO
45N751-2, R19

.

3 .3 Schematic Drawings

The schematic drawings, with the revision level used in this,

study are listed as referenco drawings on the following sheets:

' ,

a

086031.02
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,

4.0 Documentation of Assumptions

Assumption 2.1

This assumption is made to ensure that redundant loads are not

considered twice in the total loading of the unit. By assuming all

redundant loads are being powered by the same train, the worst-case

voltage drop in the stations service transformer can be calculated.
.

Assumption 2.2

The computer program used in calculating the 480V system voltages,

models the 6.9kV shutdown board as a constant voltage source.

Therefore, the loading in any radial system (e.g. Train A) has no

( effect on any other radial system (e.g. Train B).

Assumption 2.3

Intermittent loads (e.g. valves, cranes, doors, elevators) operate

infrequently or for short time periods, and are of small enough
magnitude to be neglected.

I

Assumption 2.4 '

Waste heat f rom machinery is assumed to reduce environmental heating
. . -

requirements when unit is operating.
* ,

I

086031.02
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Assumption 2.6
'

Per Sequoyah Engineering Project Site Personnel, Design Change Request

(DCR) 1505, which removes the automatic trip for the hotwell pumps,

and DCR 1503, which affects the condenser isolation valves on the main

feed pump turbines to keep one condenser path always open for a vital

trip, have been field implemented. This is an unverified assumption
,

because the ECNs have not yet been Unplemented on design drawinge.

Assumption 2.7

This field data was recorded 92 hours af ter a normal shutdown which
,

represents loads operating during a cold shutdown.

(

5.0 CALCULATIONS

5.1 Recuirements
.

N/A

5.2 Acoroach

5.2.1 Full-Load Operation. Full-Load Reiection and Emergency
i

Shutdown
|

.

,

Loading for Class IE boards and 6.9kV Unit Bds
'

Single lines drawings were reviewed to determine a list of
' the loads and their compartments 'n each board. Theo

schematic drawing for each load was reviewed to determine

the operation of the load for each operating mode
t

considered by this study. Control and logic drawings and

system functional descriptions (contained in reference

086031.02
.
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(

3.1.1) were used as supplemental information. SQN NUC PR

Personnel were consulted for information about the actual

operation of the plant.

Loads on non-Class IE 480V boards

The single line drawings were reviewed to determine a list
,

.

of loads and their compartments. Intermittent loads were

considered off. All other loads were evaluated for

operation using system descriptions contained in reference

3.1.1. The loads considered operating for these non-Class

1E boards are shown in Appendix D.

i

5.2.2 cold shutdown

All loadings for the cold shutdown case were from

measurements taken 92 hours af ter a normal shutdown. (See

Appendix D)

,

5.3 _ Data

See Appendix D for recorded operational load data (92 hours after

a normal shutdown.),

: -

.

5.4' Computations '

N/A
;

I

i

086031.02
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5.5 Summary of Results

The computer printouts in Volume 2 of this analysis show the

modes of operation for the 6.9kV and 480V Class lE loads and for

the 6.9kV Unit Boards loads. The modes of operation identified

normal operation, full load rejection, and emergencyare:

shutdown (phase A and B containment isolation). The loads are

identified as being either off (-), running (R), starting (S),

Delayed Starting (D), and Delayed Tripped (T) for each mode of

operation.

.

The computer printout results for the 480V non-Class lE board

( loadings are in Appendix D.

Conclusions

The results of the loading analyses are contained in Volume 2 for the 6.9kV

unit boards and the 6.9kV and 480V Class lE boards and in Appendix D for

the remaining non-class lE boards. These results are the basis for the

board loading used for the steady-state and transient voltage calculations

contained in volumes 3-7. '
"'

,

e

.
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1.0 Purpose

.

Auxiliary Power System voltage calculations were performed to
determine and document the following:

1. Steady-State voltages at all medium voltage switchgear buses for
cold shutdown, full load operation, normal shutdown, and emergency
shutdown with maximum and minimum unit generator and offsite power
supply voltages.

2. Transient and steady-state voltage profiles at medium-voltage
Class 1E auxiliary power system buses and safety-related motor
terminals for a design basis condition (Unit 2, SI with phase B
containment isolation, and Unit 1, full-load rejection) and
minimum off site system voltages.

3. Optimum station service power transformer voltage tap settings.

4 '. Adequacy of present degraded voltage relay se: points.

2.0 Assumptions

( 1 Safety injection signal with phase B containment isolation is
worst case loading f or 6.9 kV shutdown boards.

2. Bus impedance is negligible for calculations (Unverified
assumption).

3. OE design drawings accurately reflect plant as-built
configuration. (Unverified assumption)

4. Cable pull cards accurately reflect cable size, conductors per
phase and actual length. (Unverified assumption)

i

3.0 Sources of Information

1. Loading for the 6900V and 480V boards are from the loading .

analysis section of this study.'

2. Medium voltage motor parameters are from manufacturer data. (See,

Appendix B for motor data list)

3 .* Medium voltage cable information is from field verified cable
'

data sheets. (See Appendix A)

4.0 Documentation of Assumptions

( 1. The worst system loading occurs on safety injection with phase B
containment isolation signal because containment spray pumps start
on a SI with phase B containment isolation, but not on phase A.
All other medium voltage loading is the same.

086031.03
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5.0 Calculations

5.1 Recuirements

The following areas were specifically addressed:

Plant /Crid Interface Voltane Calculation

This calculation determined and documented the steady state
voltages for 6.9 kV unit and shutdown boards for cold shutdown,
normal shutdown, emergency shutdown, and full load operation with
maximum and minimum unit generator /offsite power supply voltages.
Common and unit station service transformer voltage tap settings
were established to ensure medium voltage board voltages stayed
within range B of ANSI C84.1 (6560V-7260V) for 161 kV grid and
main generator operating ranges.

Steady State and Transient Voltare Calculation
*

This calculation determined and documented the transient and
steady-state voltage profile at the medium-voltage Class 1E
auxiliary power system buses and safety-related motor tenninals

[ for design basis conditions with the 6.9kV shutdown boards
operated at a minimum steady-state voltage equal to the lower
limit of ANSI C84.1, range B (degraded voltage setpoint).
Calculations were also performed to document compliance with the
upper voltage limit of ANSI C84.1, range B during lightly loadedconditions.,

5.2 Procedure

An in-house developed BASIC computer program, RADIAL (see
Appendix E for program listing), was used for the plaut/ grid
interface and steady state / transient voltage calculations. Thisprogram was run on personal computers. Hand calculations were
performed for selected configurations to verify the adequacy ofthe computer code and model. RADIAL has also been checked by

_ _ .

comparisons to calculations made with other computer programs.
Specifically, the NRC PSB-1 test calculations performed for Watts
Bar Nuclear Plant were made using computer program VNEW and
checked using RADIAL (Auxiliary Power Test and Verification Study
WBNP-2CDS77RP, EEB 640830 901).

Computer models were established for the following plantconfigurations :

I .

086031.03
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A. With 2 CSST's available (offsite power connected):

1. CSST A and CSST C connected for Unit I with a full-load
rejcetion and Unit 2 with a safety injection (phase B
containment isolation)

2. CSST A and CSST C connected for Unit I with a full load
rejection and Unit 2 with a safety-injection (phase A
containment isolation)

3. CSST A and CSST C connected for a two unit full load
rejection.

4. CSST A and CSST C connected for a unit in cold shutdown.

B. With one CSST available (offsite power connected):

1. CSST C connected for a two unit full-load rejection

2. CSST C connected for Unit I with a full-load rejection
and Unit 2 with a safety-injection (phase B containment

( isolation)

C. USST connected (main generator connected):

1. USST 1A and IB connected with Unit 1 full-power operation

2. USST 2A and 2B connected with Unit 2 full power operation

For each of these models the loading for each bus was established
by the following methods:

1. For medium voltage motors the motor and its associated
cable were included in the computer network.

2. For 480V substations the constant kVA and constant
impedance loading including transformer losses was
obtained fr,m 480V computer runs for each operating mode
(See Appendix D) and was summed to the medium voltage
buses.

3. Cables between buses were included in the computer model.

After the computer models were generated and checked,
steady-state computer runs (t=10 sec) were made for configuration
A.1, A.2, and A.3 to establish the minimum 161kV grid voltage
that would be required to reset the degraded voltage relaysi

following an initial DBA voltage transient. Loading for each
configuration was compared. It was determined that the worst
case was Unit I with a full load rejection and Unit 2 with a
safety injection (phase B containment isolation).

086031.03
e

s



.-

SHEET I~I$ OF
_

S:qu:ych Nuclear Plant CDMPUTED VM8 DATE i/si/VL.

AC APS Voltage sad Loading Analysis LCHECKED /A DATE_ e/3 / v e. ,
'

OE2-EEB-CAL 001 ~ 'r~' -u....,_,,
-

(

For a CSST voltage tap setting of -2.5% the voltage established
was 159kV. Using this voltage, computer runs at t=0 transient
were run and a 6.9kV bus voltage was established for the 480V
transient (t=0) voltage analysis.

Upper grid ILaits were also established from configuration A.4
(lightest loaded condition) computer runs at different CSST tap
settings.

In addition, analyses of configurations B.1 and B.2 were
performed for the case of one CSST out-of-service and a single
failure of a second transformer. Because the automatic slow-bus

~

transfer scheme is disabled on the 6.9kV shutdown boards, one
train per unit will be transferred to the diesel generator. If
operator action is taken to manually transfer the diesel powered
shutdown boards to their alternate offsite power supply, this
action would be taken af ter 10 minutes into the event.
Therefore, these cases, B.1 and B.2, were modeled with the
delayed motor trips on the 6.9kV unit boards having been
accomplished and with all 6.9kV shutdown boards fed from CSST C.

( Computer runs from configurations C.1 and C.2 were run to
determine that the steady-state voltages at the 6.9kV shutdown
boards for normal full power operation are within the degraded
voltage setpoints for minimum and maximum main generator
operating voltages.

.

.

.

t
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5.3 Sunsnary of Results
!,

;.

CSST C CSST A
Connected Conteered

,

'

* ,
^,

. ,-
!,

6,9 kV Shutdown Bds

159kV, -2.5.% tap 1A-A 2A-A 13-B 28-Bi v/2 CSSTs available

T=0
U1-FLR, U2-SIFB 6575 61I0 - -

U1-FLR, U2-SIFA 6581 6212 6553 6269
|t

T=10 sec (Steady State) 6692 6631 6752 6681U1-FLR, U2-SIIB
5

i! T= 2 min + 6718 6915 !
- -'

UI-FLR, U2-SIgB '
t

{ ( T = 0 sec !
!

] U1-FLR, U2-FLR 6603 6553 6671 6640
rT = 10 sec

U1-FLR, U2-FLR 6592 6641 - - '

t,T= 10 min4 ,
'

q U1-FLR, U2-FLR 6707 6656 - -
j
,

'

CSST C Connectedw/Only One CSST Available a^,

!
<

| T = 2 min + 6676 6620 6682 6626
3

| UL-FLR, U2-FLR
'

'
1 ;

T = 2 min + 6683 6703 6689 6705 |

". i

| U1-FLR. U2-SIB,

i 6.9kV Shutdovn Bds
!
.

I

i

USST 1A USST 1B USST 2A USSI 2B|
USST connected. Unit 1 Conne.cted Connected Conneeted Coorected iU1-SIg3 1A-A 18-B 2A- A '' 2 B-B

m
' '' '' '

t = 0, 22.8ky, +2.5 tap 6229 6239 6185 6146 i
1

Normal operation,

fI +2.5 to, 22.8kV 6620 6520 6630 6596 :i 24kV 5990 6990 6999 6%6 i24.8kV
7245 7212 |

- -

25.2kV 7355 7355 7368 7334
! :

086031.03,

-
. 4

i
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UI-FLR, U2-SIfB - Susucary of - Minimum allowable 161kV grid voltages
W/2 CSSTs Available (Summary Based on CSSI C being
limiting case) ,

161 kV Grid CSST 6.9 kV Shutdown BD Voltares
(kV) Volt Tap 1A-A 2A-A

167 +2.5 6568 6111
163 Rated 6571 6114
159 -2.5 6575 6118

~

155 -5,0 6578 6121
151 -7.5 6582 6125

: .

Cold Shutdown - Maxicum Grid
6.9kV Shutdevn Bd4

{ 161 kV Crid CSSI CSST C CSST A
'

(kV) Volt Tap Connected Connected
1A-A IB-B

: I

174 +2.5<

7241-

170 Rated 7251-

166 -2.5 7E45 7262'
162 -5.0 7274-

158 -7 . 5 7286-

~

6.9kV Shutdown Bd Motor Voltages at U1-FLR, U2-SI58,
i 159kV, -2.5 tap

(T= Steady -

} Stitrting Required State) *

Terminni Voltage Starting Running
,

bror l'.U. ( f=0) Voltage Voltage
_

__
P.U.

,

t

#

Anx Feedwater 'tenp 1A .951 .765* .969
ERCW pump k-A .858 " .954

, Aux 7eedvater Pump 2A .884 " .960 .' Containment Spray 2A .8 83 " .960
MIR Pump 2A .884 " .961

| Safety Injection Pump 2A .884 " .961
Centrifigal Charging Pump 2A .883 " 3

.96 0
ERCW Pump Q-A .857 .963-

Centrifugal Charging Pump 1A .96 9- -
!

Press HTR Groop ID .97- -

ERCW Pump 1-A .857 .765 -

*SO% rated
!

!
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7.0 Conclusions '

Based on the results of the medium-voltage plant / grid interface
voltage calculations, the following common and unit station service'

transf ormer voltage tap settings and 161kV grid and main generator
". limits should be maintained to ensure that 1) the 6.9kV shutdown
! boards stay within range B of ANSI C84.1 (degraded voltage setpoints)

and 2) all 6.9kV Class IE motors will have sequate starting and .

'

running voltages.
i

1. The acceptable ranges for the 161-kV grid for each CSST voltage
tap setting are listed below.

CSST Voltage Minimua2 Crid Maximum Crid
; Tao (kV)

__ ( kV)
!

+2.5% 167 174 -

] Rated 163 170
'

-2.5% 159 166
-5.0% 135 162
-7.5% 151 158

I( 2. The main generator voltage should be limited to 24.8kV, to limit
the 6.9kV shutdown board voltage to 7.26kV during normal;

; operation. The USST voltage tap setting sheuld remain at the
1.025 setting.

1

i

1 +

1

f

!

i

~.

4

1

'

1

.

I
.

;

;

i i .'
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ChlECKEn } k W.TE ff3t}p (
1.0 PURPO3E

The 480V ac APS was analyzed to determine and document the following: -

1. Steady-State voltages on all Class II 480V boards for f all power
operation, emergesey shutdown (Saf ety Injaction with phase A
containmer.t isolation and Safety Injection with phase B
containment isolatior.), and full Acad rejection.

>

2. Transient and steady-steady voltage profiles at all 480V Class IE
auxiliary power system buses and saf ety-relatel motor terminals ;

for design basis ccaditicas (maximum Safety Injection load in unit -
tec with a simultaneous full-load rejection in unit 1) and
minimr.m off site power system voltage 6.

3. Optinan power transf ormer voltage tap settings.
,

2.0 AS W.PTIONS

1. Typicci motor data from Design Culde DG-EC.4.6 Table 2.1 wac used
when actual data was not available. .tssuced motor data was used ;

( entirely for the cor-Class 12 talance of plant dcta files.
o

2, When vendor data was not availabla, cinimum stacting voltage of
motors wen assumed to b 8% of rated voltage, ascept for #

compressor motors which were assumed to start with 80% of tr.ted
voltage,

p
3. Motor operated valves vera assumed to open at 80% of rated

voltage. Motor operated vaives without brakes were assumed :o
close at 63% of rated voltage. Hotor operated valves with 'oraken
were assumed to close at 80% of rated voltage.

4 '. Cable pull cards accurately reflect cable size, number of
conductors per phase, and actual length. (This is an unverifiedassumption).

~.

5. t

The power factor of heat trace and other heating loads is 100%.
The power f actor of lighticg cabinets is 90%.

-

6. OE deeign drawiegs accurately reflect the plant as-built
configuration. (This is au cuverified assumption),,

3.0 SOURCES OF INFORMAM

1. Loadings are from the Loading Analysis section of this study.
, 2 Transformer data is f rce canuf acturer's tests. (See Appendix C)

3. Cable data is contained in tippendix A.

4 Motor and H0Y data is containe.i in Appendix B.

066030.04 -
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5. The single line drawings with their revision level are listed in:

! the loading analysis seccion of this study. These drawings depict
the desigo configtrration of the electrical systm as of

'
'

November 25, 1985, e

e

j 5.
; Valve travel times indicated on the time sequence printouts

,

located in Volume 8 were takee from the in-ser vice testing1

inspection record far Surveill.snce Inscructior. (SU 166 ,

The
results of SI 166 are contair.e( in computer print oct MECH.75T j

T$0000, dated June 20, 1985,
i

{
7. Electrical Design Guide DO-5.2.4,6, 4C Aurillary Power System

4 .

Design Equiptsont Typical Data, Revisics 0, March 15,1935. ;

<.

;

8. ANSI C84.1-1982, Anerican National Standard for Electrical Power .
-

Systems and Equipuent Voltage Raf.lc.gf (60Hz).
:

9. IEEE Std 141-1976, IEEE Recettuended ProtetLe for Electric Pecer iDistriktion for Industrial Planto. '

4,9 DOClnf5.NTATION OF ASSIEPTIONS*
.

i I

( As sumptlor I
i. ,

, DG E1.4,6 Tabis 2.1 gives motor data that ls' based oti a coeparison ofj
the worot-case paratuters of ,several vendare tuotors. This Design 7

Gtiide has bson appreved for use with the Divielen of Engineering and
1

1 Technic =1 Service s.1
.'

j Assumption 2 and 3
,

s.
! ,

; See Appendix 3 for justification,
i

Aosumption 4

! Heatina loads are resistive. High poner factor ballasts are used in{ lighting circuite. .
'
; .
*

; 5.0 CALCULATIONS
:

; A. Requiremanes
. .

'j
This calculation determined and docutaented the following:

'

:

1. Steady-State voltages on all Clase IE 480V boards for fulli

!
power operation, etnorgency ch'stdown (Safety Injection with
phase A containment isolation med Safety Injection with phase L

B containment isolatiord, and fuit load rejection.
,

i
i

! -

,

066030.04
h

!.
.

'
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2. Transient and 6teady-steady voltage profiles at all 480V Class
IE auxiliary power systen buses and safety-related motor
terminals for design basis conditions (maximum safety
Injection load in unit two with a simultaneous full-load
rejection in unit 1) and minimum offsite power systes

,

voltages.

3. Optimum power transformer voltage tap settings.

B. Calenistion Methods '

a

1. General
*

i

!
Two in-houso developed BASIC computer programs, VOLT and '

VtLT2, were used for the 480V steady-state and transient
voltage calculations. These programs were run interactively
on personal computers. An ic-house develcped BASIC data er.try

.

program, LATA, requested information f rom the user to prepare !(1) data files that completely defined the 480V AC APS and its
ocurce of power and (2) loading files that defined starting or
runeing losses for previously specified plant operating

[ nodes. The data . files contained the following information for
each Class 1E load:i

,

s

feeder board, compartment, English title, horsepower,
full-load current, locked-roter current, startits power
factor, running power f actor and ef ficiency, and cable
rarameters (size, length, number of conductors)

e

The loadits files contained the board and compartment numbers
for ararting gud runnits 1 cads as identified in the mode of '

4

operation printouts contained in the loading analysis (Volume
-

2) of this study.

Computer progrnm VDLT was used to analyze the transient
<

response of the 480V system and to sum the 460V system board ' '
icading.s f or use in the medium voltage Ayates Calculations.

} VOLT 2 was used for steady state voltage calcuistions. Iti determined the starting and running voltage of every load for
i the condition of ninisce source voltage and maximum board

loading.
. .

For each 6900/400 volt transformer, and it's associated
boarda, ccuputer program VOLT, accessed the data and loadingI

files and calculated the voltage at each 480V class 1E board
and at the terminals of each starting and running load for a
specified 6.9k7 . shutdown board voltage, transformer tap

;

' (
setting, and plant operating tsode. The output of VOLT
ccasists of voltage figures for equipment in the loadicg file
for the pode of operation being studied.

',
|

006030.04 '
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For each 6900/480 volt transfomer, and its associated boards,
computer program VOLT 2, accessed the data and loading files to
establish base loadings for each board. It then calculated
the running and starting voltage of every load in the data
f ile. It recognized if the load was part of the base load and
recalculated the board load to ensure that loads were not
considjred both running and starting simultaneously.

Results of both programs have been checked by accepted hand
calculations as used to verify the original Sequoyah

.

::alculations study (4EDV Class IE Final Design Review, EEB
831026 937). This was originally done in the Bellefonte
Nuclear Plant 460V Auxiliary Power System Review -2CA0190RP
(RIMS No. B43 851108 905). Reverification computer runs are
contained in Appendix E.

II. Transient calculations

A. Condition: SI with phase B containment isolation
i 1. Time = 0 seconds4

All loads that receive a SI or phase B isolation start
signal, or receive a start signal as a direct result of
either signal (such as main feedwater isolation and phase
A containment isolation signals) are input as starting '

loads. Running loads were those required for normal
operation. These starting and running load determinations
were made in the loading analysis section of this study.
The source voltage used was the minimum 6.9kV shutdown
board voltage for the simultaneous start of SI and phase B
containment isolation actuated loads as given in the
medium-voltage calculation section of this study.*i

Note: The medium-voltage calculations for a DBA showed a
t=0 voltage of 6118V for CSST C, although the 480V

.~.

calculations used 6125V as the voltage at the
primary of the transformers. The reason for this
was that CSST C is the only CSST that uses cable ,

between its terminals nd the start boards. The
effect of these cables were not fully considered in'

the 480V analyses. The effect of these cables
would lower the 480V voltages by a maximum of 0.5V
or .1% of nominal and therefore considered
negligable.

>

Addition computer runs were made to determine MCC pre-'

contactor actuation voltages at the initiation of the SI.
These were modeled with only the switchgear loads
starting. These runs are labeled with the extension
(. ZOO) contained in volume 4-7.

0660 % .04
- -.
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2. Time = approximately 5 cycles
' At this time closing valves'that have at least 63 of

rated voltage (80% of rated voltage for valves with
brakes) are changed to running loads. The source voltage
remains at its minimum value.

3. Time = 4 seconds and greater

In preop test W-6.1F the duration of the transient in the
medium-voltage system was measured to be 4 seconds.
Calculations in the medium-voltage section of this
analysis show that the 6.9kV shutdown board voltage will
recover to an adequate value within 10 seconds to reset
the degraded voltage relay. In these calculations the
degraded voltage setpoint is used as the source voltage.
This is done to determine 480V system adequacy for the
minimum al'owable source voltage.

The computer calculations that follow are " snapshots" of
the power system at critical times in the transient.

Acceleration times for motors and travel times for valves
( are evaluated to dergrmine if the loads should be modeled

as running, starting, or, in the case of MOVs, as seating
or unseating. Loads that did not have adequate voltage
were categorized as follows:

.

1. Non-start due to insufficient voltage at all times.

2. Non-start due to inadequate voltage to release
brakes (MOVs).

3. Non-start due to insufficient starting voltage before
' 16 second overload trip (MOV).

4. Starts, but insufficient acceleration time before 12
-,

second overload trip (motor).
' 5. Starts, but inadequate operating time (MOV)

6. Starts, but insufficient voltage to torque seat MOV
.

closed.
'

7. Unintentional start delay may jeopardize accident
mitigation.

.

066030.04
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B. Condition: SI with phase A containment isolation

Time = 0 seconds

This condition was analyzed by the same method as the SI
with phase B containment isolation, Time

=.0. seconds.
condition. The resultant equipment voltages' were compared.g

as the results of the SI with phase B containmentisolation. The comparison showed that the SI with phase Bcontainment isolation gave the worst-case transient
voltages. Therefore it was not necessary to perform a
detailed transient analysis of this condition.

III. Steady state calculations

A. Condition: SI with phase A containment isolation

Steady-state, time = 2 hrs +
9

All SI and phase A containment isolation MOV operation
have been completed.

Motors that w re started in the
transient case have reached runnin6 speed. Loads required

( to be manually started af ter an , accident are running. The
medium-voltage system voltage is assumed at the degraded-voltage setpoint. This is the worst-case loading.

B. Condition: SI with phase B isolation
-

Steady-state, time = 2 hrs +

All SI and phase B containment isolation operation havebeen completed.
Motors that were started in the transientcase have reached running speed. Loads required to be

manually started af ter an accident are running.,

This
total load was compared with the loading for the SI andphase A containment isolation condition. The SI and phaseA containment isolation condition loading is greater -.

therefore no further calculations are necessary for thiscondition.

6.0 Re'sults
.

The results of the class 1E 480V system volta'ge calculations are in
volumes 4 through 7 of this analysis.

i

066030.04
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7.0 Conclusions

A. Transient Voltage Starts

1. The transient (T=0) voltage calculations for a phase B safety injection
actuation show that the following loads may have (1) a non-start due to
insufficent starting voltage (fail code F1 or, (2) a non-start due to
inadequate voltage to release the MOV brakes (fail code F2):

Component Cooling System Pumps 2A-A, 2B-B, C-S
1-FCV-62-63
1-LCV-62-135

-

1-LCV-62-136
Penetration Room EL 669 Cooler Fans IA-A
Penetration Room EL 690 Cooler Fans lA-A
Penetration Room EL 714 Cooler Fans IB-B, 2A-A
RHR Pump Room Cooler Fans IA-A, 2A-A
Containment Spray Pump Room Cooler Fans IA-A, 2A-A
CCS & AFW Pump Space Cooler Fans A-A, B-B
Centrifugal Charging Pump Cooler Fans l A-A
Spent Fuel Pit Pump Space Cooler Fans B-B
1, 2-FCV-3-33

( 1, 2-FCV-3-47
1, 2-FCV-3-87

-1, 2-FCV-3-100

2. The transient (T=0) voltage calculations for a phase B safety injection
' actuation show that the following loads will have adequate voltage to start
after a time delay, but may have insufficent acceleration time before itse

overload heater trips.

Auxiliary Gas Treatment System Fans A-A, B-B
Emergency Cas Treatment System Fans A-A, B-B
Diesel Generator and Electric Panel Vent Fans IA-A, IB-B, 2A-A, 2B-B
Diesel Generator Room Exhaust Fan I A-A, IB-B, 2A-A, 2B-B
Diesel Generator Muf fler Room Exhaust Fan 1 A-A, IB-B, 2A-A, 2B-B -.
Control Building Emergency Pressuring Air Fan A-A, B-B
Control Building Emergency Air Clean Fan A-A, B-B
Pipe Chase Cooler Fans IA-A, IB-B

3. The transient (T=0) voltage calculations for a phase B safety injection
actuation show the following MOVs may have an unintentional start delay of
approximately four seconds due to inadequate starting voltage. This delay
would cause the MOVs to exceed the maximum opening or closing time
specified in FSAR table 6.3.2-1.

1, 2-FCV-74-12 1, 2-FCV-63-25
1, 2-FCV-63-26 1, 2-FCV-63-40
1, 2-FCV-63-39 1, 2-FCV-74-24

.

066030.04 '
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4. The following valves also have an unintentional start delay of
approximately four seconds. The status of these valves has not yet been

~

determined.

1, 2-FCV-72-39
1, 2-FCV-72-2
0-FCV-67-152

B. Individual Motor Starts
1. The following Class 1E loads failed the single motor start criteria;

80% of rated for MOV's, 80% of rated for compressor motors, 85% of
-

rated for all motors where vendor data was not available.

Term Voltage %Board Load Actual Required

Shutdown Bd 1A2-A Fire Pump 1A-A 84.8 85Reac MOV 1B1-B Backflow Cate Hoist IB-B 80.8 85
Containment Sump Flow Viv 73.3 80
(1-FCV-63-73)

Shutdown Bd IB2-B Fire Pump IB-B 79.6 85( Shutdown Bd 1Al-A CCS Pump 2A-A 78.7 80
;

Spent Fuel Pit Pop C-S 82.1 85Reac MOV 2Al-A Component Cool Bstr Pmp AA 83.9 85
Backflow Cate Hoist IA-A 80.2 85Shutdown Bd 2A2-A Fire Pmp 2A-A 75.8 85- Shutdown Bd 2B1-B CCS Pump 2B-B 78.9 80Reae MOV 2B1-B Refuel Purification Pep B 84.6 85
Backflow Cate Hoist 2B-B 82 85Shutdown Bd 2B2-B Fire Pump 2B-B 78.7 85
CCS Pump C-S 71.5 80Reac MOV Bd 2A2-A 2-FCV-3-87 -171.9 80
Stm Gen Isol Feedwater Isol VivRes MOV 1Al-A Backflow Cate Hoist IA-A 80.2 85C&A Vent Bd 1B2-B E MN Stm Vault Fan 84.1 85 --

The preceeding A.1-A.3, and B items have been documented by SCR SQNEEB8607.

!

l

066030.04
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Abstract

All Class IE circuits powered from Class IE motor control centers (MCC) were
researched with regard to the control circuit being able to pickup the control
de/ ice (motor starter, solenoid, relay, etc.) under degraded voltage conditions. -

Each circuits auto control path was reviewed with regard to the control power
transformer, load parameters, cable length and wire sizes. This information was
put into a computer data base for computation based on the ONCC bus degraded voltage
provided by EEB calculation OE2 EEBCAL 001.

-
. ..

The computer calculation indentified thirty-eight (38) circuits whose control voltage.

; , was less than 93.5 volts (85% of 110 volts) and these are shown in the Summary of Q g
.

Results section. Investigation of these 38 circuits show that no adverse affect will '~
-

:.
result if these circuits are delayed from 15-30 seconds. This is documented in 'M4

~

attachment 5. Should any of these starters " chatter" due to the low voltage, ! '!
investigation revealed the type fuse protecting the circuits will not open for.3M.[[!' '

180 seconds thus allowing ample time for the voltage to restore to a value that _q g,'would energize the motor starter. * -
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PAGE 1'
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.

PURPOSE
-

( To determine the control voltage applied to control devices for class IE ^

MCC circuits under degraded voltage conditions.

ASSUMPTIONS

1. GE transformer curves were used. ..

2. Minimum pick-up voltage is 85 percent of operating voltage.

3. Magnitude correction factor was used for Allis-Chalmer starters.

4. Cable lengths were increased by 15 percent over designed length.

5. Loads controlled by A contacts were neglected.

REFERENCE

1. Characteristic cable impedance study (EEB 810723 912)

2. Transformer data from GE regulation curves (Attachment 1)

3. Minimumpickupvoltagedetermin$dusingNEMAstandardICS2-110.41

4. Starter information from Allis-Chalmer Bulletin ICD 1004-05
(Contract No. 76K-85840) ICD 1005-03

ICD 1006

5. MCC Control Circuit Max. Cable length (B25 860127 300)

, Arrow-Hart Contract #71C2-54752

TVA Schematic Drawings
35W726 series
45N771 series
45N779 series '

Schematic sheet number and revision lesel are noted for each load onthe associated block diagram.

DESIGN INPUT DATA ^

h*.,-

Information collection:
. _q.}: , - 'ffe s . );gjg'2{[ #pf' -
,. ,

All Class IE circuits fed from Class IE MCCs were identified. h((w'k.}.:.~{.jgg
. . ,* . "

Circuits that have an automatic control mode were identified and '

w-information on their control power transformers and starters were
. . . . '

.

,. 6.tg. gAlso, any other components (relays, solenoid valves,'O TI.Mt.Y N..rlt pdocumented.
'%h{heaters, etc.) that would be energized by the control transformer prior

to or at the time the starter coil is energized were documented. Using ' '

the connection diagrams as a base, block diagrams were prepared that show
.

the cable number and routing for all circuits involved. The SEQUOYAH '

Conduit and CABLE Summary Schedule was used to identify the length and 'M( wire size of each cable (see attachments 2).
]n']i
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Voltage calcula.lons:

C Information from above was input into an IBM-PC using Lotus 123
program. Formulas were derived to calculate the voltage at the starter

.

based on cable length, primary '31tage, auxilliary loads, transformer
size and starter size (see compucations).-,

The formulas were then input into the data base and both Voltage at Load,V ,and phase angle was calculated.L (See Attachment 3.)
,

DOCUMENTATION OF ASSUMPTIONS

Minimum pick-up voltage was determined by NEMA ICS2-110.41.
Arrow-Hart starter calculations were made at 85 percent of 110 volts
which is the minimum operation voltage based on ITE test data.
Allis-Chalmer starters were 85 percent of 120 volts since no other test

_ _data was available.
'

Magnitude correction factor was used for Allis-Chalmer starters since
no other information was available other than inrush volt-amps.

Voltage calculation were done with a 15 percent increase in cable
length to account for variances in designed lengths and pulled lengths.
Watts Bar Nuclear Plant had done a survey and found a 7 percent
difference . Our survey of approximately 100 cables of long lengths
(over 200 feet) showed a percentage of plus or minus 11 percent.

Loads controlled by A contacts were neglected because A contact closure
{ is after starter seal-in.
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PERSONNEL INVOLVED IN RESEARCH AND VERIFICATION PROCESS

(- JEB - Joseph E. Blandford
PIB - Peter T. Bowman
CTB - Charles T. Broughton
SJC - Seisfried J. Caruthers (JS)
PD - Paul Dimitrik (JS)
OLG - Orville L. Goodwin (JS)
WHI - William H. Ince (JS)
RPR - Robert P. Reese
FAS'- Peter A. Saluteen (JS)
JRT - James R. Thomas (JS)
SW - Shoukat Warls (JS)

(JS) - Job Shop Personnel employed by TVA.
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( SUMMARY OF'RESULTS

Thirty-eight (38) circuits failed to meet the 93.5 volt minimum
at their respective starter. They are tabulated below:

,

Board Cpt Component Voltage G Starker,

Diesel Aux 2B2 SA D-G Ht Exch UlvC2-fcv-57-57)- 92.80

Reac Mov 1A1 15C UHI Gag Motor S3.41

C & A Uent 1A1 4A Pen Rm Clr Fan S1.22
MB Pen Rm Clr Fan S1.35
4C Pen Rm Clr Fan 91.90
SA RHR Rm Cir Fan S1.70 -

SB CS Rm Clr Fan S1.80
SC CCS & AFW Rm Clr Fan S1.87
7D Batt Rm Exh Fan 92.35

10A Batt Rm Exh Fan 92.35
108 SIP Rm Clr Fan S1.69
11A SFP Rm Clr Fan S1.68
12A Batt Rm Exh Fan 93.02

( C & A Vent'181 3B SIP Rm Clr Fan 92.17'
~

MA Pen Rm Clr Fan S2.50
MB Pen Rm Clr Fan S2.55
4C Pen Rm Clr Fan 91.93-
SA RHR Rm Clr Fan 92.15
5B CS Rm Clr Fan 22.39

'

SC ..CCS & AFW Rm Clr Fan S2.98
$A Batt Rm Exh Fan S3.25
SC SFP Rm Clr Fan S2.09

12A Batt Rm Exh Fan 93.2 5,
.

C & A Uent 2A1 SA Pen Rm Clr Fan S2.55
MB Pen Rm Clr Fan 92.50 -

MC Pen Rm Clr Fan 92.05'

5A RHR Rm Clr Fan S1.96 .'

SB CS Rm Clr Fan 92.17
SD EGTS Rm Clr Fan ..,',"i

-

'
.

' y S2.62-
- 7D 'Batt Rm Exh Fan

,

93.43 ' *@,$l*
'

10A Batt Rm Exh Fan
10B SIP Rm Clr Fan

. 93.43,
>

92.02 ;O!''..
11A AFW & BA Rm Clr Fan 92.51

C & A Vent.2B1 3B SIP Rm Clr Fan 92.94
4A Pen Rm Clr Fan '

S3.06
4A Pen Rm Clr Fan 93.23 e

{ MC Pen Rm Clr Fan 93.39
SA RHR Rm Clr Fan S3.41

, .-
#

**
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CONCLUSIONS

C All thirty-eight (38) circuits which failed during the degraded
voltage conditions were found to present no adverse affect if their

.

pickup and seal-in were to be delayed due to t3e undervoltage condition.
(See Attachment 5.)

In the event of starter chatter produced by failure to pick up during,

a period of degraded voltage the control circuits of the 38 circuits are
, fused by Bussman type FRN 1 and will not open circuit at a inrush current
! of 1.6 amp for 180 seconds.
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ATTACllMENT 1 Page 1 of 5
.

MACHINE TOOL TRANSFORMERS
,

REGULATION CURVES * cm,o
1D

C
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O ATTACHMENT 3 O Paga 1 of 15 O.
~#

i *
.wA ;. .

j . . . .

p ',4,, Prescod '

eiN!
,

Checked M*

**24-Jan-86 1 s 4" Sequoyah Nuclear Plant - 480V Cont te Aun Bldg Vent BDs- . * *T Rcvkwcd ^:
*

. ,-

Primary Voltage = 378* ial t s .

, , ............................................................................................................................... -

| Trane Compt Stre Size Cable 1 Cable 1 Cable 2 Cable 2 Voltage PHASE
| No. Starter Transformer St:e Len Si:e Length e Load AtJGLE ...........................................................gth7 T~

..u...................as...........................re.................. - S-
1Al-A 2A 2 3000 14 2004 FSV67-342 14 1234 95.67;53 2.21 2281Al-A 2C 2 150 14 2726 95.35776 2.986716: ' 1Al-A 2A ' 1 100 14 702 97.91272 0.786290 *

l IAl-A 39 1 100 14 702 97.91272 0.786!90
.

1Al-A 2C 1 100 14 700 97.91272 0.786390IAl-A 4A 1 100 14 1774 FSV67-346 14 992 91.21820
* 1.964170 ''

-

1Al-A 4B 1 100 14 1642 FSV67-050 14 860 91.35278 1.800652IAl-A 4C 1 100 14 1100 FSV67-054 14 316 91.89536 1.2!5736| - 1Al-A 5A 1 100 14 !!O4 FSV67-108 14 1818 91.69657 1.451229 m

,

lAl-A 5D -,
1 100 14 1898 FSV67-184 14 992 91.80413 1.3348031Al-A EC 2 100 14 1402 FSV67-160 14 690 91.06766 1.646123- IAl-A 7A 1 3000 14 15!3 95.24871 1.707279 ^

1Al-A 7B 1 !O<H) 14 1572 95.25507 1.7007 0148-A 7D 1 100 14 650 FSV33C446 14 650 92.35808 0.7285491Al-A EB 2 !OOO 14 574 FSV31C435 14 614 96.26506 0.647894
e

*1Al-A BC 2 3000 14 1604 95.17872 1.7792571Al-A BD 1 2000 14 2378 94.39741 0.572618.

1Al-A 9E 1 150 14 2384 95.72898 2.621903 a
lAl-A 10A 1 100 14 650 FSV31C446 14 650 92.35808 0.728549 i1Al-A 109 1 ' "" 100 14 1314 FSV67-176 14 1128 91.68642 1.4621991Al-A 10D 1 100 14 1080 97.29246 1.424892 -

1Al-A !!A 1, 100 14 1308 FSV67-213 14 * 696 91.66205 1.488515
,

1Al-A !!C 1 100 14 2400 96.04711 2.6711761( ,

1Al-A SOA 100 14 4450 FCO31A33 14 1002 93.02476 4.782681 ^
1Al-A 12D 2 150 14 1106 97.10614 1.232533 '

,
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'- ,.m* * ' . + ' Prepared
., n *

| ,

'O
- - . e

Checked r d24-Jan-86 'I *

Sequoyah Nuclear Plant - 480V Cont le Amt Bldg Vent BDs yp-
ReviewedWjf[ ( 2.

.,

_

Primary Voltage = 381* volts Date /~..................................................................................................................J/~ M;
;;.............

Trane Compt Size Site Cable 1 Cable 1 Cable 2 Cable 2 Voltage PHASE
No. S t ar t et- , Transformer Stre Length Stre Len e Load At4GLE; ......................................................................................gth......................................... ;IBI-B 2A 1 100 14 512 98.89434 0.5747291BI-B 2B 1 100 14 512 98.89434 0.574729; 191-B 2C 1 100 14 512 98.89434 0.574729 ;IBI-B OB 1 100 14 1550 FSV67-182 14 910 92.17225 1.700374

*

101-B !C 1> 100 14 600 98.56252 0.917401; 191-B OE 2' 1500 14 2184 FSV;1C340 14 1^32 95.76817 2.407248 ;
*

| 101-0 4A 1 100 14 1226 FSV67-348 14 678 92.50411 1.*65584
| 1BI-B 4D 1* 100 14 1176 FSV67-052 14 68 92.55522 1.310605; 101-B 4C ,' 1 100 14 1786 FSV67-056 14 1208 91.92981 1.977196 ;IB1-B 5A 1 100 14 1570 FSV67-l?O 14 980 92.15172 1.742191IB1-B 58 1 100 14 1036 FSV67-186 14 696 92.;9157 1.486323191-B EC 2 100 14 1112 FSV67-164 14 598 92.97683 8.240143 ;,

IB1-B 7C 1 1*00 14 700 96.40318 0.784166101-B 7E 1' 100 14 1058 98.30525 1.180614
[ 191-B BB 2 1500 14 492 FSV31C453 14 492 97.58019 0.552!98,,

IB1-B OC 2 1500 14 1072 96.03055 1.196054
,

1B1-B , BE 2 1500 14 1634 FSV67-344 14 092 96.!6076 1.011940191-B 9A 1 100 14 490 FSV3tC447 14 490 93.25308 0.550165, ,

101-B *C 1 100 14 1632 FSV67-215 14- 1898 92.08808 1.809762
t.

IB1-B SD 1 100 14 966 98.40477 1.079031; IBI-B cE 2 150 14 1528 97.60700 1.477552 2191-B 10A 1, 100 14 2296 96.95633 2.527574
,

,.

IBI-B 11C 2* 150 14 2108 96.79994 2.325424
,

*191-B 11E 1 100 14 2542 FCO31A34 14 722 95.85294 2.790795 ;.
, ,

101-B 12A 1 100 14 490 FSV3tC473 14 490 93.25338 0.550165IB1-B 1;DO ' 2 ', 150 14 890 98.10959 0.994959
| -
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.

* *

Pwpared *

Sequoyah Nuclear Plant - 400V Cont 1. Au:c Dicfg Vent BDs Chc.cked [24-Jan-86 *

* _

+ Rcvicwed [8[ *

Primary Voltage = 382 volts
--- [a b.....................................................................................................DatJa

......G................... eTrane Compt Size Size Cable I Cable 1 Cable 2 Cable 2 Voltago PHASENo. Starter Transformer St:e Len Size Length 9 Load ATJGLE
............................ ............ ................gth% .

.................................................. .................. e.OAl-A OA 2 0000 1.4 1600 FSV67-342 14 062 97.13213 1.860011OAl-A OB 2 150 14 0508 96.60608 2.754502* OAl-A CA 1 100 14 042 99.:!697 0.784606 *OAl-A 'B 1 100 14 342 99.33697 0.384606OAl-A !C 1 100 14 04; 99.37697 0 !84606A 2Al-A 4A 1 100 14 1420 FSV67-346 14 722 92.54781 1.578706 *OAl-A 4B 1 100 14 1460 FSV67-050 14 904 92.50466 1.674263
,

OAl-A 4C 1 100 14 1900 FSV67-354 14 1302_ 92.05348 2.100770a OAl-A SA 1 100 14 1906 FSV67-188 14 1154 91.96467 2.193783 *OAl-A 5B 1 100 14 1790 FSV67-184 14 1068 92.16697 1.981537OAl-A D 1 100 14 1050 FSV67-066 14 642 90.61970 1.501669OA1-A 7A 1 0000 14 1096 96.60970 1.442452
a

*OAl-A 7D 1 100 14 554 FSV31C472 14 544 93.43209 0.621593OAl-A GB 2 0000 14 384 FSV31C485 14 366 -98.52723 0.431643a. 2Al-A GD 1 0000 14 1100 96.79561 1.251160 *OAl-A 9E 1 100 14 1566 98.01034 1.737828CA1-A , 10A 1 100 14 554 FSV3tC472 14 554 93.43369 0.601593* OAl-A 10B 1 100 14 1936 FSV67-176 14 1804 92.01631 2.139727 -OAl-A 10D 1 100 14 1258 98.23711 1.5104!6OAl-A 11A t 100 14 1360 FSV67-217 14 732 92.60943 1.512627OAl-A 11D 2 150 14 0406 FSV31C305 14 930 93 92795 2.645456
a

*OAl-A 11C 1 100 14 0360 97.14046 2.596196
,
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ATTACHMENT 3 Page 4 of 15 .
..a.

. , . .

p F s Psepared
_ ~.

'

24-Jan-86 Checked " '

* * Sequoyah Nuclear Plant - 4 GOV Cont 1. Aux B1cfg Vent BDs *

lluviawc' f *

Primary Voltage = 385 volts Dato
. m . m . m . . . . . . . . . . m . m . .. . . . m . . m . . . . . . . . . m m . . . . .. . . . m . m . m . m m m m a u . . . m . . . . . . . m m . m . . . . . . .s . . . . m m . . . . . . . . . . . . . . . ./-- 7 /O#4

.......m............ *Trane Compt Size Size Cable i Cable 1 Cable 2 Cable 2 Voltage' PHASENo. Starter Transformer S1:e Len Stre tength @ Load At4GLE.........m...............a..........m.m...m.....m..........gthem ,
... ..........a.................... m.....m....... ...........r....e *OB1-B OA 1 100 14 544 99.0978: 0.610439OB1-B OB 1 100 14 544 99.89703 0.010439O Obi-B OC 1 500 14 544 99.8970: 0.6t0439 *OB1-B OB 1 100 14 1740 FSV67-102 14 1504 92.94275 1.927243OB1-B OC '

1 100 14 1444 9d.91417 1.6045H1* OB1-B 4A 1 100 14 16 0 FSV67-340 14 096 93.0549f. 1.007584
..

*001-9 4B & 100 14 1462 FSV67-752 14 600 93.03115 1.674063Ob t-R 4C 1 300 14 !!!O FSV67-!56 14 506 93 08045 1.457311*? 001-B 5A 1 100 14 1086 FSV67-190 14 1010 93.41327 1.431478 *
.

OB1-B SB 1 100 14 11 0 FSV67-186 34 604 93.57442 1.059971Obi-B EC 1 100 to 1068 FSV67-!GO 14 476 93.67329 1.191643F4 OBt-B 7C 1 1500 14 1640 96.71331 1.819474 *Obt-B Bb 2 1500 14 610 FSV31C503 14 610 98.75914 0.692902Obt-B OC 2 1500 14 2360 FSV67-344 14 it!G 97.08451 2.3844 4-f, Obi-B 9A 1 100 14 612 F CV!tC497 14 610 94.10739 0.6060!9 *'OB1-B 9C 1 100 14 !!42 FSV67-019 14 580 #3.54379 1.275200001-6 , 90 1 100 14 1486 90.86002 1.650494r; . OB1-B 53E 2 150 14 18?O 93.03789 2.098504 *Obi-B 10A 1 100 14 2004 97.96753 2.514697081-B stb 1 100 14 612 FSV33C520 14 612 94.10709 0.686009
*

*= Obi-B 1IE 1 100 14 10$0 FC071A!5 14 524 TD RLY14 97.06226 1.171789 *OSI-B 10D 2, 150 14 1003 98.96941 1.147512
*

*
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ATTACilMENT 3 Page 3 of 15 p tpmdM __,

,- !

04-Jan-86 Checked *

Sequoyah Nuclear Plant - 400v Diesel Au* BDs c ^
r p-

] , gy;cwe ^-
c-

Frimary Voltage. 378 gotts E D8--..........................................................................................................bIbb . as -
; r=

.....................
,

; Trane Compt Saze S :e Cable 1 Cable 1 Added Cable 2 Cable 2 Voltage FHASE'

Ho. Starter Transformer- St:e Length Load Si z e Len & Load Af4GLE.........s................................................gthJ
-*

. ..........................
..........................................' -

1Al-A OD 1 050 14 004 99.5*357 O.2500061Al-A 5D 1 100 14 090 98.35424 0.304067
. i

'

e lAl-A LA : 150 14 094 97.97105 0.300798 ^tIA1-A 78 1 150 14 016 90.05065 0.243239
r* f a +

|
'

e 24-Jan-86
.

Sequoyah tJuclear Plant - 400v Dietel Aun BDs
.

'
-

e

I
Framary Voltage = 425 volts

,-
'

...........................................................................................................i....................
!

Trane Compt Size S6:e Cable 1 Cable 1 Added Cable O Cable 2 - Voltage PHASE- I
. No. Starter Transformer Si:e Length Load St:e Length 0 Load ArJGLE. f'

.......................................................... 3......................................... ..........................1AO-A , 44 1 050 14 190 111.9730 0.0140201A2-A SA 1 100 14 394 HTR 36W 14 212 TD F.LY14 100.5113 0.440836
4 -

j 1AO-A 40 2 150 14 298 110.1597 0.324067
-

4 IA2-A 7A 1 150 14 102 110.2859 0.005026; r ,

\-
,

b
i. . +

! 04-Jan-06
*-

Sequoyah Nuclear Plant - 480v Diesel Aux BDs '

)

| Frtmary Voltage. 376 volts
. .

f;
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - -

f - Trane Conot Stae S1:e Cable 1 Cable 1 Added Cable 2 Cable 2 Voltage F'HASE 6j No. Starter Transformer S6:e Length Load S1:e Le 0 Load At4GLE
, ....................................................................................ngth

................u..........................!- 1P1-B OD 1 O*:0 14 214 99.03752 0.040902 m
'

i 191-D SD 1 100 la 033 97.83305 0.004067101-B 4A 2 1*O I4 !!O 97.42708 0.057709
.,

'

{ . 1St-B 76 1 150 14 010 97 t027A O.2454G6 "' i
1
4

,
.

. -s
.

- 04-Jan-96 Sequoyah raucle v Flant - 400v Diesel Au:c SDs
1

'
.

4
~

Frsmary voltage. 405 volts
,

*

....m......................................s................e...........................................y..............
j Trane Co J t Size St:e Cable 1 Cable 1 Added Cable 2 Cable 2 . Voltage PHASE

.......

1 No. Starter * Transformer S1:e Length Lead S1:e Length 6 Load ANGLEi * ...................= ....__ -_e..........................=..........=......
! 162-8 4A' I 050 14 19A 106.703 0.014000 $

...............................................= . 'h

} 192-D 64 1 100 - 14 094 HTR 06W I4 214 300.9317 . O.330790
.

i

~ 3 192-8 6D j '2''. 150 .14 000 304.9757 0.34067 84 - !
* ' '

- 192-5 74 T**1**** '
:150 14 000 104.9826 0.317:37

*

', . i; 6 ; .i ,

r
As.*

,..,...,s - - ..r . __. . . . _ , . . _ . . . _ . . , , ,. c_ . ,..m.m.,.. m ,
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ATTACllMENT 3 Page 6 of 15 *, j,,,g,, .

, . ,.
, , ,

,

~
Prepared'

_ ..
' 04-Jan-66 Cinecked ) _

'''

j Sequoyah Nuclear Plant - 400v Diesel Aun B0s ~
-

1 .

Oviewc .. ; t_ 3
|, Frimary Voltages

- ,-

.....................................................................................................tc - /~ N#8383 volts 1>
--

- 2
e

I
'

frane Compt Gize Si:e Cable 1 C a t,l e 1 Added Cable 2 Cable 2 Voltage FHASE
................=== ...=.= *

| No. Starter Tr ansf ormer Length Load SL:e tenoth & 6t4GL E

~

..............................................Sa:e.................. ...m............................s....
Loadi . ,

| OAl-A OD 1 250 14 014
.s....... .... ......... a

! 2Al-A 64 2 350 14 366 100.8013 0.240?90
OAl-A 7B 1 150 14 Ot6 99.88963 0.411490 '

1 'f9.09701 9.099!87 '
1 -

,

724-Jan-06 Sequoyah Nuclear Plant - 480v Daes.1 Au: DDs
%

Frimary Voltage. 414 volts
m..........s................ ...............................=............=..==............................. 4.............s...Trane Cumot Se Si:e Cable 1 Cable 1 Added Cable 2 Cable 2 Voltage FHASC

. s
No. Stv ter Transformer st r ee Lcad Si:e Length e Lo.d........................................................ Length..........=..=.......=.........m..........................==.#JELE , ;OAO-A 4A 1 0:0 14 260 ....e.ew ,

OAO-A . 6A 1 100 14 09S HTR 36W 14 014 TD RLYt4 90.0t$93 0. 37079<3
100.9924 0.090649,

OAO-A 6D 2 100 14 CGSOA2-A 7A 1 150 14 242 107.3005 0.704067 *

107.3619 c.270442
*

-
. .
.

04-Jan-06
| Sequoyah riuclear Plant - 480v Diesel Aun DDs ^
. . .

Framaev Voltage. 282 volt %
.............B........................................................%=...s...s..........................9....a s
Trane Comot S :e- St:e Cable 1 Cabite 1 Added Cable 2 Cable 2 Volt.ge THAEE

wh.....g......

No. Starter' Transformer S Length Loao E1:e Len........... ...................................t:e......................................gth e Lead A.* GLE ? *

OPl-B OD 1 OTO 14 014 .........................o...............
-

03I-b 6A 2 150 14 066 3DO.6179 0.0409*O,

091-B 76 1 150 14 OL6
98,97065 0.411490 799.0:775 0.099203.

n
.

.
23-Jan-86 Sequoyah Nucl ear Fa snt - 400v Diese! Aux LDs

.-

,
Frievy Vol tage. 392 valts'
.........................au....a..................a**................................a....................................Trane Compt Saze SAre Cable 1 Cable 1 Added Cable O Cable 2 Voltage FHASET

-

No. Starter Transformer Si Length Learf Size Len lib Load At4GLE ;.......................... ....................ze......................................gth,

OFO-b 4A 1 050 14 190 .........................................
Ob2-B 6A 1 100 14 094 HTR 36W 14 234 TD RLY14 90.80733 0.'3:0798 ag

103.0786 0.0140:0
050-6 eo 2 150 14 164OD2-B 7A 1; 150 14 542 101.743 0.104785.

101 5468 0.384606
.. o

,%..yp.: i- #1.

5 *. e *

---, . _ .-+ n . - .. _ , , .- .-
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-'..'.y2- ATTACHMENT 3 Pagn 9 of 15 pdpaict _ '.
'" ,

24-Jan-86 Checked / *W Sequoyah Nuclear **1 ant - 400V Reactor MOV BDs
.

e w
Rovwwcd(ft:y$r,/ $jP r

s e

Frimary Voltage = 429 volts / 7/-%.......................................................,..........................................ocia-

Trane Compt Size Size Cable 1 Cable 1 Cable 2 Cable 2 Voltage PHASE
.............................. *

. . . . . . . .f.r io .
Starter Transformer Si:e Length S1:e 9 Load ArlGLE. . . . . . . . . . . . . . . . . ......................................................... Length.

1AO-A 2A 1 100 to 4050 ............................................. -

1AO-A 2B 1 100 11 1982
106.7439 4.372!62

1AO-A 2C 1 100 14 1902 2 F1.YS 14 1084 103.9633 2.189461
109.3028 2.189461

IAO-A OE 1 100 14 2366
^

1AO-A 29 1 190 14 2426 108.0306 2.602624
1AO-A 4A 1 100 14 1680 108.7566 2.666857

-

109.6731 1.062011LAO-A .4B 1 100 14 1782
"

109.5482 1.97 8541AO-A 4C 1 100 14 1860 109.4525 2.057446IAO-A 5A ~

1 100 14 1908 109.3937 2.1094301A2-A ED 1 100 14 1980 109.3053 2.1870sX)1A2-A SC 1 100 14 1700- 1AO-A 7B 1 100 14 1972
109.6486 1.883765
109.3151 2.1786541AO-A 7C 1 100 14 1970 *

1A2-A 7E 1 100 14 2112 109.3151 2.178654
e 1AO-A BA 1 100 14 2112 - 109.1431 2.329734

109.1431 2.3297341A2-A ICA 1 100 14 25841AO-A 100 1 100 14 2564 108.5618 2.835588
108.5865 0.014263- IA2-A 10C 1 100 14 1078 110.4078 1.200670 -1A2-A 140 1 100 14 1572 109.8053 1.7443721AO-A 14C 1

~ 100 14 1850e 1AO-A l'A 1 100 14 1824 109.4648 2.046609*

1A2-A 15C 1, 100 14 2010 109.4967 2.018422 -,

109.0226 2.4352081A2-A 15E 1 *. 100 14 1516 109.8737 1.6832621A2-A 16B 3'' 200 14 2244
'

IAO-A 17B 1 100 14 2482 108.2319 0.714614 -

1A2-A 17C 3 200 14 2060 108.6876 2.726730,

1A2-A 18C 1 100 14 1696 108.2629 0.656003
109.6535 1.8794151A2-A 19A 1 100 14 2002 "'

. - IAO-A 19B 1, 100 14 2152 108.9340 2.512550
1A2-A 19C 1 100 14 1694 109.0940 2.370813

109.6560 1.877240 "%
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", ATTACHMENT 3* Pags 10 of 15-

Ih,%rpt
- m.

1 .-24-Jan-86
- Sequoyah Nuclear- Plant - 480V Reactor NOV BDs

fievicwad > m,

Primary Voltage = 384 volts Nta b.......................................................,......................................................[........b-
,

'

Trane Compt Size Size Cable 1 Cable 1 . Cat t e 2 Cable 2 Vol tage PHASE
.......... -s

. No. Starter Transformer Size Lenl ,, ..........................................................gth Size Length 9 Load ArJGLE
..................................................................... -191-B 2E 1 100 14 1660 98.41811 1.842404

,

' 1BI-B 4E 1 100 14 1702 98.37417 1.8859401B1-B 7C 1 100 11 2054 97.76615 2.482487 "%

'"

iB1-D GB 1 100 14 2656 97.32152 2.912277IBI-B GC 1 100 14 0134 97.89059 2.3534321Bt-D 10B 1 100 14 1722 98.!5220 1.907683
-

1B1-B 11A 1 100 14 2712 97.25947 2.971878-

-

1Bt-B 11C 1 150 14 2689 96.91222 2.947385101-B 10C 1 100 14 2448 HTR 50W 14 0076 '4.08134 2.690788
-

IBI-B 10A 1 100 14 0462 96.42614 3.762208
-

IB1-9 10B 1 100 14 0994 TD ELY 14 418 93.90514 4.314611IBI-B 14C 1 100 14 2973 96.9643? 3.253713
-

1B1-B 14E 1 100 14 0076 FLY 0 14 2034 94.84594 3.145828
a

IBI-D 15C 1 100 14 2448 HTR 50W 14 2076 -94.28t34 2.190388-
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a'I ATTACIIMENT 3 Page 11 of 15
- .

Prepared r. . .

24-Jan-86 .

Sequoyah Nuclear Plant - 400V Reactor MOV BDs --- 1

Revluwed [N
,

Pramary Voltage = 410 volts
......................................................,...............................................Date hk,

.
Trane Compt Size Si:e Cable 1 Cable 1 Cable O Cable 2 Voltage PHASE-

,.........................
No. Starter Tr anM ormer St Length SA:e Length e Load, ................................................:e....................................................................... ANGLE

-,

,,100-B OA 1 100 14 3134
........

103.3446 3.418226IB2-B D 1 100 14 2014''
104.6694 2.2240281BO-b OC 1 100 14 2014 2 F:LYS 14 1172 99.55500 2.224028102-D OE 1 too 14 2142

^
,

104.5177 2.3600471BO-B 4A 1 100 14 18667 102-D 49 1 100 14 0110 104.09 4 2.063947
104.5459 2.336199 ~100-B 4C 1 100 14 2070 104.5930 2.293087IB2-D 4E 1 100 14 2142 104.5177 2.362047ib2-B 5A 1 100 14 0576

<

104.0055 2.8070591BC-B 58 1 100 14 1000
''

104.8823 2.027097100-B 5C 1 100 14 0090 104.3432 2.5211361B2-9 7A 1 100 14 1668 105.0748 1.848954 . "100-B 7B 1 100 14 1660 105.0740 1.848954IB2-B 7C 1 100 14 1660 105.0740 1.049954e 102-B 7E 1 100 14 2470
-

. 104.1213 0.702456IB2-B BB 1 100 14 1668
*

105.0748 1.848954IB2-B 98 1 100 14 0070*
104.5930 0.293087e 102-B 9C 1 100 14 0098200-B 11B 1 100 14 209D 104.5695 2.314640 ^

104.5695 2.3146481B2-0 11E 1 100 14 0040 104.6370 2.252095100-B 10E 1 100 14 4184
.

.

IB2-B 14C 1 . . 100 14 2668 102.0948 4.510247 -
*

103.8960 2.9250472B2-9 15A 1 * .' 100 14 0306
*

*

1B2-B 159 1* 100 14 0698 - 103.8613 2.956955 ^
104.3008 2.559753*

100-B 15C 1 100 14 3016 103.4846 3.090841IB2-B 16C ' -3
.

OOO 14 2006
*

*

103.7183 O.645406IB2-B 174 3 000 14 1656 103.7746 0.507876 *
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q ATTACHMENT 3 Page 12 of 15*'

24-Jan-86 *

Sequoyah Nuclear Plant - 400V Reactor NOV E*Ds Chec!:r.d _

H.wiewe 4W
Primary Voltage = 385 volts ~

....../-3 A4......................................................'................................................Detae
^"

Trane Comot Size Si:e Cable 1 Cable 1 Cable O Cable 2 Voltage PHASE
...................

tio. Starter Transformer Si:e Len Si:e Length e Load At1GLE -e
_ ...........................................................gth,. .................................................................... .

"'
OAl-A "* A 1 100 14 18n8 98.51754 2.001068OAl-A TE 1 100 14 1922 98.!8777, 2.124581' OAl-A 4A 1 100 14 1614 98.70705 1.790154 ''*

OAl-A SEs 1 100 14 05:0 TD FLY 14 602 95.76018 2.767314OAl-A EC 1 100 14 3!54 96.79781 3.649032r OAl-A SE 1 100 14 0792 97.42!83 3.056792
~

^~
OAl-A 7CO 1 100 14 2892 FLY 3 14 0234 95.07:54 5.162767

*

OAl-A 10C 1 100 14 1708 HTR 50W 14 1414 95.07:19 1.979567e OAl-A 10A 1 100 14 1902 98.40985 2.1029 5 ^*
OAl-A 10E 1 100 14 1912 98.39801 2.113759

*

OAl-A !!A 1 150 14 2052 97.64740 2.4803!9OAl-A 10C 1 100 14 1870 HTR 50W 14 924 95.14479 2.068281
"

^~ OAl-A 14D 1 100 14 1940 98.36790 2.144054
*

OAl-A 15C 1 100 14 1700 HTR 50W 14 1414 95.23 19 1.979367-
a.
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ATTACHMENT 3 Page 13 of 15
.

er4xd
_ ,

24-Jan-86 Ch(chr ;$ / *

Sequoyah Nuclear Plant - 480V Feactor t10V BDs .

f

.. Itcvi:*.vt.d~
^
.

Frimary Voltage = 416 volts bbkh-......................................................................................................DM;
Trane ........................Compt Site Site Cable 1 Cable 1 Cable O Cable 2 Voltage PHASE

,

No. Starter Transformer Si:e Len SI:e Length e Load At1GLE...........................................................gth.
,__

.......................................................... .........CAO-A OA 1 100 14 0600 105.4004 2.939940
c.

OAO-A OB 1 100 14 0100 106.07:5 2.330!53- CAO-A OC 1 100 14 0186 RLYS 14 1060 100.0167 2.4093991 -
~

CAO-A OE 1 100 14 0650 105.4092 2.914406
'

OAO-A TB 1 100 14 0506 105.6115 2.750766OAO-A 4A 1 100 14 1944 106.0836 2.148380
*

OAO-A 49 1 '00 14 1840 106.4050 2.0379!8
*
*

OA2-A 4C 1 300 14 0196 105.9807 2.400154+

OAO-A 5A ,' 1 100 14 0008 105.0072 2.017548 '
~

OAO-A SB 1 100 14 O!!6 105.8391 2.549029
'

OAO-A SC 1 100 14 0060 106.1428 2.075830OA2-A 7B 1 100 14 18 8 -106.4100 2.O!!602
- ^

OAO-A 7C 1 100 14 1978 106.4100 2.033602
^
'

OA2-A 7E 1 100 14 1868 106.3742 2.066114; OAO-A OA 1 100 14 1908 106.3066 2.1094?O
.

OAO-A 10A 1 100 14 O!50 105.7960 2.587623
,

OAO-A , 10B 1 100 14 075 105.7966 2.587603OA2-A !!B 1 100 14 0090 105.8702 2.5211!6 ;
--

OAO-A 140 1 100 14 1806 106.4481 1.998898OAO-A 14C 1 100 14 0146 106.0424 0.366354- CAO-A 15A' 1 100 14 0016 106.1977 2.006187 --
~

OA2-A 15C 't, 100 14 0864 ~
'

OAO-A !!E 1 *. 100 14 1914 *
105.1818 3.133119
106.3194 0.115904OAO-A 169 3' 200 14 1624,

105.2985 0.517662 OOAO-A 179 1 100 14 0310 105.0463 0.54 594'OAO-A 17C ~3 200 14 1984 105.2399 0.630067
"

,

OAO-A IEC 1 100 14 1864 106.3790 2.061780- ;
,

OA2-A 19A 1 100 14 1650 106.6339 1.809562
*

__ OAO-A 19E 1, . 100 14 1914 106.3194 0.115904
'

-,
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I . . . .- .+. ATTACHMENT 3 Page 14 of".15,

Pscriarc.I
.. A .p+

t

_

24-Jan-86 Cinct l.c l f") *

Sequoyah Nuclear Plant - 400V Reactor Pf0V BDs VC.t M M g.
Primary Voltage. 388 volts Duto_ 6 }*-&..................................................... .........................................................................! Trane Compt Stre Size Cable 1 Cable 1 Cable 2 Cable 2 Voltage PHASE

Ag "
i No. Starter Tran

.....................................sformier................. Length.................................................oad AttGLE
Si:e Si:e Length 9L

*
! , - -

| OB1-B 4E 1 100 14 1662 ........................ mg

) Obi-B 7C 1 100 14 1980 99.44330 1,842424" CDI-D EB 1 100 14 3:18 99.08989 2.187300
;

! OD1-B OC 1 100 14 0054 97.70496 3.506566 9:
! Obi-B 10B 1 100 14 0066 98.67293 2.589767
I Obi-D. IIA i 100 14 O!!6

e 98.65953 0.602604l OB1-D 11C 1 150 14 25*3 98.93843 2.334044 4:201-D 10C 1 100 14 0002 HTR 50W 14 " 1832 95.49653 2.459854
90.02875 2.845181 >

201-D 17A 1 100 14 ;514
-

201-b 13B 1 100 14 3054 TD RLY 14 056 95.92011 3.333934
98.49415 2.760909 iOB1-D 14C 1 100 14 0768r OB1-D 14E 1 100 14 0574 RLY 3 14 1554 96.16435 2.824927 'i

98.18746 3.05:548OEl-D 15C 1 100 14 0000 HTR 50W 14 1832 95.50731 2.448107
i r- 1

'
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b'' ATTACllMENT ~s Paga 15 of 15-
- a

r cpared..
.

_ .n
..

24-Jan-86
~ Sequoyah Nuclear Flant - 480V Reactor MOV BDs Checked *j

y
riavimcd /< ''

Framary Voltage = 396' volts /"_3 !....................................................................................................D;.to ...........................Tranu Comot Stae Size Cat 21 e 1 Cable 1 Cable 2 Cable 2 Voltage FHASE
7

f 3s. Starter Transformer S1:e Len
...............................................,...........gth Si:e Length 9 Load Af3GLE- .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :OBO-B OA 1 100 14 0608 99.17974 3.997708OB2-B OB 1 100 14 1",04 101.o724 1.670158CB2-B OC 1 100 14 1370 0 RLYS 14 536 96.84972 1.52!583 OCBO-B OC 1 100 14 2042 101.0625 2.054 53.OB O- B 4A 1 100 14 0020 101. 08 /";, 0.230506

*

OBO-B 4B 1 100 14 2382 100.6755 2.619761 ;CBO-B 4C 1 100 14 O!a 100.6755 2.619761002-6 4E
*

1 100 14 0078 100.7940 2.508:57' O

1 100 14 20420B0-9 *A 101.0605 2.254053.

CBO-B 59 1 100 14 1o98 101.1125 2,2067472B2-B 5C 1 100 14 1864 101.0419 2.00!445062-6 7A 1 100 14 1066 101.1488 2.172168CBO-B 7B 1 100 14 1966 101.1488 2.172168
.

2BO-B 7C 1 160 14 1966 101.1488 2.172168OBC-B 7E 1 100 14 O!!2 100.9600 2.351078'

0B2-8 GB 1 100 14 0094
^
'101.0034 2.310336IBO-B ED 1 to^ 14 700 FLY 3 14 1456 100.2193 0.784166

.

*
002-9 0B 1 100 14 2136 100.9556 2.355586 2OB2-B CC 1 100 14 2178 100.9078 2.400793OB2-B 11B 1 100 14 1780 101.0599 1.970683OBO-B 11E 1 100 14 1816 101.3191 2.009746 O002-B 14C 1, 100 14 2078 99.99453 3.253713OB2-B 154 1 *. 100 14 2480 100.5637 2.724593,

*
OS2-B 15B 1 100 14 2222 100.8577 2.448107 2OBO-B 15C 1 100 14 2000 100.7917 2.510403OBO-B 16C 3 000 14 1928 100.1890 0.614279

,
OBO-B 17A 3 000 14 1438 100.0647 0.458503 2

,
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', ATTACRMENT 4 Pagn 1 of 1.
,

.

Electrical Engineering Branch calculation OE2 EEBCAL 001 (Bf3 F4 4/J/ '//J)
show the degraded voltage condition for the class IE motor control centers busto be as follows:

'

Reactor MOV Bd Voltage
.

lAl-A
'

380
1A2-A. ... .. 428
IB1-B . -

384
IB2-B
2Al-A

- -- --410. . _ ~ . - - - - .-

385
2A2-A 416
2B1-8 388
2B2-B 396

Control and Aux ?:og Vent f;' Voltage
.

lAl-A 378
1B1-B 3812Al-A 382
281-B '

385

Diesel Aux Bd Voltage
.

lAl-A 378
1A2-A 425
1B1-B 376

'1B2-B 4052Al-A( 383
2A2-A 414~
2B1-B 382
2B2-B 392 ,

ERC'J MCC Voltage,

IA-A 4ee- d// g1B-B
JWWF VjG,2A-A .

43 4 # 2. C2B-B
+2-2 #2O -.

e

.

Erepared Date,

ASwM //27/K
, , , '

v7 - - v, ,e, <

Checked Date,

.--

%fCLYAixml/ //27/R&, '.

--

. '

t t ;g;.
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.,

-
.

-INFORMAL-
,

T

( Bob'Reese, SQEP, 5-133 SB-KTO :

FROM : Norman E. Featherston, 4-122 SB-K
,

DATE : . January 24, 1986 |

1

SUBJECT: SEQUOYAH NUCLEAR PLANT - UH1
r

,

The four Hydraulic Injection Valves (HIVs) on the Upperhead Injectios' '

] System (UHI) are' cocked to an_open position during the normal operation
-

| of the RCS. The UHI system is designed to operate to mitigate a double1

ended large pipe break where.the RCS pressure rapidly drops below'

1250 psig. When the UHI injection is actuated, 950 cubic feet of
; water is injected which causes the UHI water accumulator level switchJ

'to operate the HIVs to the closed position in 4.0 seconds (valve
stroke time). -.

..

i
j A motor-driven gag is operated over each HIV to assure the valve ~is
- . seated and retained in the seated position to prevent nitrogen entrained

water from seeping into the RCS. The logic of the gag motor switch has
i

an interlock to prevent gag motor operation until the HIV has been fullyj . closed.

| .In the mitigating events of a major LOCA (this is the only condition UHI .

i

j is used), the earliest possible time that an HIV would be fully closed
-

co"ld not occur until 15-20 seconds after initial LOCA start time (T=0)4

due t.a the UHI water injection time. ~

i

'Prepar.3 by 4 /-2946) '

1 ,

Norman E. Featherston ~, (Date)
.

t ,

' Checked by c I ~2. @fo
-

'

.
,

Calvin W. Burrell, Jr. '(Dath)
+
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.~.

1

;
,

e g e I' -

N_.

.. . $ ..-
'

:B'.~u h.
.

i
- -:.

'! . .
*.

,, , , p ; . *J.:>*,
i

.

.

i

.' .

.,
.

: L i

j DN43-1
9

| b .* F .
' ' ' q,. |, .'*

*
,

-

i

| .__.._____.__._..___....._.__...___._._._.__._.___._-|.



..~ , .- .-. ~ . . . .~ . . . . - . - - . . _ . . . . -

i
.

/ *. ATTAC101ENT 5 - Page 2 of 3<

i

i

R. P. Reese, 5-133 SB-K
i

L..J. Klaes, Wie D200 C-K
,

s,,

.

SEQUOYAH NUCLEAR PLANT - DELAYED STARTUP OF AUXILIARY BUILDING SAFETY RELATED
{ ROOM COOLERS AND BATTERY F.s0M EXHAUST FANS
.

This is to confirm that a delay in starting the following equipment room or
!

area cooler fans of up to 30 secondr, due to degraded voltage conditions
following an SI signal actuation, would not adversely affect the safety -

.

related equipment in the root :
, .

! Penetration Room or Area Cooling Fans
i RHR Pump Room or Area Cooling Fans'

CS Pump Room or Area Cooling Fans
CCS and AFW Pump Room or Area Cooling Fans

.

SI Pump Room or Area Cooling Fans
! SFP Room or Area Cooling Fans
!

AFW and BA Pump Roor of- Area Cooling FansI

EGTS Room or Area Cooling Fans
j Vital BattetyRoom Exhaust Fans
i

( -,

1

2.3k
'PREPARED _.A .

CHECKED h' . A3!flo&.

,

'I

LJK:TR.

'
i. -

i
'

.
4 .

. .c. :.

' !*g
,;

,

|- .

, .
"

, 4. .

I

i . .

!

!l i ,

1

|

f
.

e . . . . .

: -
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;

Informal

R. P. Reese, 5-133 SB-K

W. R. Kistler, Jr., W7 C170 C-K
t

i

SEQUOYAH NUCLEAR PLANT - DIESEL-GENERATOR ENGINE HEAT EXCHANGER - INLET
j ERCW CONTROL VALVE
i

The diesel-generator engine is capable of starting and running from a
standby condition for a period of 30 seconds without ERCW water flowing ~

to the heat exchanger without the engine overheating. This is in
response to your question concerning the possibility of not being able to'

energize the ERCW motor-operated valve due to degraded voltage conditions
for a period of up to 30 seconds. .

.

4

\ .

Prepared: Yk klbM

hevleked: /M [
i (/c

.
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TvA iosg7 (OE44s OE CALCULATIONS
TITLE PLANT / UNIT

__

Diesel Generator Load Analysis SQN 1 & 2
PREPARING ORGANIZATION KEY NOUNS (Consult RIMS DESCRIPTORS LIST)

DETS-EEB-SQEP-E3 Diesel Generator Load Study or Power Train Load Setidv
BR ANCH/ PROJECT IDENTIFIERS Each tirne these calculations are issued, preparers must ensure that the original (RO) RIMS accession

number is filled in,
b % 300 Rev (for RIMS * use) RIMS accession number

B25 '86 0 20 4 3 00Ro

,

APPLICABLE DESIGN DOCUMENT (S) R_

R _.
SAR SECTION(S) UNID SYSTEM (S)

8.3 R __

Revision 0 R1 R2 R3 Statement of Problem
ECN No. (Indicate if Not Applicrble)

NA
, Evaluate the load applied auto-

matically to each D-G power train
ed

for the time of 0 to 120 seconds
for the following conditions:

ghe Itpd
'

4 1. Blackout loss of offsiteb j power (BO)
Reviev ___

2. B0 and Safety Injection Signal/.[.

J
(SI) - Phase AApprov d .'y /

3. B0 and SI - Phase B_8,,/ %.

'" 2 -. 9 -. r g.
List all pages added
by this revision.,

3|? List all pages deleted
E' E of this revision,

3~g List all pages changed
' by this revision.

Abstract

Each class IE D-G power train was evaluated for the three conditions stated above.
The loads on each board powered by the D-G of each power train were evaluated for
operation sequence and operation time. The loads were then summed by llP and
KW for each loading time beginning with 0 seconds to

120 seconds. From this summationthe worst case sequential loading on any power train for each of the three conditionswas determined to be power train 2B.
This worst case loading was evaluated by the

diesel generator contractor to determine capability to accept and carry sequenced
and random loads within allowed voltage and frequency limits.

The contractor subsequently determined sufficient capability with a reduced randomload.

This calculation contains unverified assumptions relative to: 1) increase in AF'1
pump brake horsepower from contractor analyzed 486 to 540 ; 2) EP Portec Inc. voltage
regulators were used instead of Bassler voltage regulators now in service.
~

.

|

|

Return to R. P. Reese, 5-133 SB-K

cc: RIVS, SL26 C-K

_ _ - - _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - _ _ _ - _ _ _ . _ - - _ - _ - _ _ _ _ _ _ .
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PURPOSE

To determine the sequential loading and capability of each Standby Diesel
Generator to start each load at the time required and to do so with
acceptable voltage and frequency drops. The fifth Standby Diesel
Genfrator and support ancilliaries are excluded.

ASSUMPTIONS

1. No alternate feed connections were considered.
2. Unknown valve stroke time assumed 60 seconds.

?
3. Loads withcut a specific cutoff time are assumed to run continually.

Full load current was net verified and not used in this calculation.
4.

5. All receptacles, crane, hoist, tank agitators, and evacuation alarms
were conidered not in use for the three accident cases.

6. All space heaters, unit teaters, duct heaters were considered off.
7. All transformer loads are 100 percent demand at .85 power factor (pf).
8 No planned entrance inside containtaent was considered.

9.
Fire accident was not cons!dered for initial evaluation._

10. The increase of the Auxiliary Feedwater Pump brake horsepower from
486 (as analyzed by contractor) to 540 will have no impact on the
diesel generator to accept and carry worst case load.

11. D-G contractor assumed EP Portec Inc. voltage regulators are
installed on diesel generators.

DOCUMENTATION OF ASSUMPTIONS

1.
No alternate feed connections were considered (e.g. Component Cooling
Water Pump C-S, Vital Battery Chargers) as this would be a technical
specification condition. Power system loads were assumed connectedto their normal configuration.

"'

2. Of all known valve stroke time, worst case (longest stroke time) was
60 seconds, therefore, all unknown stroke times were assumed 60
seconds.

3.
For worst case condition, loads were considered to run continuouslyunless cycle times were known.

Full load currents were not needed for the initial calculation.
4.

When
needed for loading AC APS Loading Analysis OE2EEBCAL001 was used.

5. During normal operation of the plant (not in a maintenance or
refueling mode) cranes, holst, receptacles, etc., would not be in use.

0712G *
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6. Summer seasonal loads exceed Winter seasonal loads; therefore, all
space heaters, unit heaters, duct heaters, etc., were considered off
except for humidity control heaters.

7. Since no other information other than rating of transformers,
nameplate data was used for transformer loading.

8.
Since planned entrances into containment are icolated conditions and
not considered normal operations.

9.
A fire coupled with a Nuclear Accident which would initiate a Safety
Injection signal is not a design base event, therefore, no fire
accident was considered for the initial eva!.uations. The fire pump
loads were added to the loading sequence (Attachment G) for worst
cast loading of the diesel generators.

10. The AFW Pump will experience a loading of 540 brake horsepower seven
seconds following a pump start under worst case steam generatorconditions. (See Post Mod. Test PMT-53.) The increased loading will
cease within two hours of the initiating accident. The load torque
will vary as the square of shaft speed with camp delay effect due to
pump and pipeline fluid hydraulics. This delay should place the
additional horsepower subsequent to the next load step.

11. Diesel Generator Contract issued drawing revisions and shipped new EP
Portec Inc. Voltage regulators to the plant site in 1982. They
assumed this equipment was installed by TVA and modeled it as such.
It has been discovered that this equipnent has not been installed and
the present voltage regulator has not been analyzed and has a
potential of failure.

REFERENCES
.

Lotus 123 Lotus Development Corporation (IBM)
AC APS Loading Analysis OS2EEBCAL001

As-designed Single-Line Drawings:

Diste. Board Dwr. No. Revision
6.9KV Shtdn Bd 1A-A 45N724-1 R21 "'6.9KV Shtdn Bd 18-8 45N724-2 R216.9XV Shtdn Bd 2A-A 45N724-3 R196.9XV Shtdn Bd 2B-B 45N724-4 R19480V Shtdn Bd 1(2)Al-A 45N749-1 R20480V Shtdn Bd 1(2)A2-A 45N749-2 R22480V Shtdn Bd 1(2)B1-B 45N749-3 R19480V Shtdn Bd 1(2)B2-8 45N749-4 R19480V Reae Mov Bd 1(2)Al-A 45N751-1 R21480V Reae Mov Bd 1(2)Al-A 45N751-2 R19480V Reac Mov Bd 1(2)A2-A 45N751-3 R18480V Reac Mov Bd 1(2)A2-A 45N751-4 R18 '

480V Reac Mov Bd 1(2)B1-B 45N751-5 R22480V Reac Mov Bd 1(2)B1-B 45N751-6 R16

0712G
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Diste Board Dwg. No. Revision
480V Reae Mov Bd 1(2)B2-B
480V Reac Mov Bd 1(2)B2-B 45N751-7 R1

45N751-8 R1480V C&A Blds Vent Bd 1(2)Al-A
,

45N756-1 R21480V C&A Blds Vent Bd 1(2)Al-A 45N756-2 R17480V C&A Bldg Vent Bd 1(2)B1-B
45N756-5 R194807 C&A Bldg Vent Bd 1(2)B1-B'

4EN756-6 R19480V Jsl Aux Bd 1(2)Al-A.1(2)B1-B 45N732-1 R19480V Ds1 Aux Bd 1(2)A2-A.1(2)B2-B
480V ERCW MCC 1(2)A-A 45N732-2 R15

480V ERCW MCC 1(2)B-B 45N716-1 R10
45N716-2 R8480V ERCW MCC 1(2)A-A,1(2)B-B
45N716-3 R2

As-designed Schematic Drawings
Schematic Series Dwg. No ._ Revision

6.9KV Shtdn Aux Pwr
45N765-1 R13
45N765-2 R15
45N765-3 R17
45N765-4 R11
45N765-5 R13
45N765-6 R15
45N765-7 R14
45N765-8 R12
45N765-9 R10
45N765-10 R12,

45N765-11 R13
45N765-12 R7
45N765-13 R13
45N765-14 R13
45N765-15 R15
45N765-16 R13.

4 45N765-17 R9
'

480V Shtdn Aux Pwe 45N765-18 R5

(480V shtdn Bds 45N779-1 R14
480V RMOV Bds 45N779-2 R19

45N779-3 R12480V C&A Bld Vent Bds No.1) 45N779-4 R9
45N779-5 R24 _,

45N779-6 R10
45N779-7 R12
45N779-8 R23
45N779-9 R20
45N779-10 R17
45N779-11 * R17
45N779-12 R24

; 45N779-13 R25'

45N779-14 R20
45N779-15 R21
45N779-16 R18
45N779-17 R17,

45N779-18o R16
45N779-19 R18

0712G
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Schematic Series Dwn No. Revision

480 V Shtdn Aux Pwe 45N779-20 R24
45N779-21 R21
45N779-22 R25
45N779-23 R22
45N779-24 R19
45N779-25 R21
45N779-26 R15
45N779-27 R16
45N779-28 R9
45N779-29 RIO
45N779-30 R15
45N779-31 R18
45N779-32 R12
45N779-33 R13
45N779-34 RIO
45N779-35 R10
45N779-36 R11
45N779-37 R11
45N779-38 R8
45N779-39 R1
45N779-40 R3
45N779-41 R4,

45N779-42 R1
45N779-43 R0'I 45N779-44 R0

Turbo-Gen Aux 45N647-4 R9
480V Dal Aux Pwe 45N771-1 R18

45N771-2 R14
45N771-3 R18
45N771-4 R169 45N771-5 R2 -

480V ERCW MCC 35W726-1 R11y. 35W726-2 R8-

Shtdn Bd Rm Chiller Compe Contract No. 75K35-83709-1Schematic C5-DGM1405(X1425)A/B
Installation Operation Manual Form No. 6139A

Cont Rm, Elec Rm A/C Compe Contract No. 72C35-92693Installation. Operation Manual Form No. 6143
..

,

e

+

3 f
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"

SPECIAL CONSIDERATIONS

The air conditioning system for the control room, electric board rooms,
and shutdown boards require special explanation for understanding of
their time and sequence of operation.

The equipment (hp) is arranged for power train assignment as is shown
below:

POWER TRAIN
1A 1B 2A 23 Note

Cont Rm A/C Compr 125 125 A
Cont Rm AHU 60 60 B
Elec Bd Rm A/C Compe 125 125 A
Elec Bd Rm AHU 75 75 B
Shtdn Bd Rm Chiller Compe 250 250 C
Shtdn Bd Rm AHU 75 75 75 75 D

Note:

A. Thono A/C comprennors drop out their motor starters on loss of power
train voltage. When the D-G restores voltage the motor starter will
reconnect the load when the corresponding AHU circuit breaker closes,
the temperature switch closes and a 80-100 second anti-recycle plus a
120 second startup relay have timed out. Therefore, these loads were
assigned to be started at 200 seconds minimum (see 45N779-7R12).

B. These AHUs use circuit breakers for load energization and do not
automatically disconnect on loss of power train voltage. If one is
running at the time of loss of power train voltage then it will be
restarted at t=0 when the D-G restores voltage. If one is not
running on loss of train voltage but high temperature or low air flow
call for starting when the D-G restores voltage then the load will
time on at t=45 seconds (see 45N779-7R12).

C. The circuit breakers for these chiller compressors automatically trip
on loss of power train voltage (CWA relay-45N779-32R12). When the
D-G restores voltage the circuit breakees will reclose after a 20
minute time delay (anti-recycle relay) plus a 60 second startup relay
have-time out. Thus these loads were assigned to be started at 21
minutes minimum.

D. These AHUs are tripped and restarted by the corresponding chiller
''

'

compressor circuit breaker (see 45N779-33R13). Thus they were also
assigned te be restarted in 21 minutes minimum.

COMPUTATIONS / ANALYSES

A computer data base was prepared showing all loads connected to power
distribution boards that would be powered by the Diesel Generator
following a loss of off-site power condition (Blackout-BO). These loads
were arranged on a power train basis (IA, 1B, 2A or 2B) and then
operation coded by applying the codes of Attachment A after
interpretation of circuit operation from as-designed logic and schematic
drawings.
0712G
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The time of start and/or stop, where known, was entered for each load.

'

Possible accident conditions are blackout only, blackout with safety
| injection signal phase A, blackout with safety injection signal phase B,
j and blackout with delayed safety injection signal phase A or B. A'

delayed safety injection signal blackout was not analyzed.

The data. base was then sorted for the three remalains accident cases: *

Blackout, Blackout with Safety Injection Signa'. Phase A, and Blackout
with Safety Injection Signal Phase B.

j Initial sorts for the 3 system conditions were sorted using the load list
) data base (see Attachment B) as follows:
!

.! c. Blackout (see Attachment C.a.)
i

Sorted on lime B0 column. Those non number or letter were deleted. -

b. Blackout with Safety Injection Phase A Isolation (see Attachment C.b.)

Sorted on Time SI column. Those non number or letter were deleted.'

Sorted on number in SI time on Primary-Phase A and Secondary-Phase B.
; Those with only Phase B designation were deleted.

Blackout with Safety Injection Phase B Isolation (see Attachment C.c)t c.

i Sorted on Time SI column. Those non number or letter were deleted.I
Sorted on number in SI time on Primary-Phase B and Secondary-Phase
A. Those with only Phase A designation were deleted. All items with

t0 designation in Phase B column were deleted also. '

The loads were summed in horsepower by time for each of the four
power trains for the three (3) conditions listed below (see
Attachment D). The worst case power train was selected for each
condition and a load profile (see Attachment G) was established for,

; evaluation by the D-G contractor (Morrison-Knudsen Company, Inc.) of
! voltage and frequency drop at each of ten (10) steps (0, 2, 5, 10,

15, 20, 25, 30, 90, and 120 seconds).
;

Con' di ti on Worst Case Power Train
;

i Blackout (BO) 2B ""
i BO,plus SI-A 2B
| BO.plus SI-B 2B

Loads determined to start and run randomly were coded as such, summed
j separately, and were to be applied at the worst step as determined by D-G
i contractor of D-G load application for a korst case scenario.
I.

i

i

!

!
1

j 0712G
I

--. _. - - - - - - - _ - - - - - _ - - - - . - -



'BE5 '86 0204 3 0 0

Totals of Kva for each accident condition were calculated using AC APS
Loading Analysis Program OE2EEBCAL001 for each transformer reflected back
to the 6900 Volt bus. Small 120 V ac loads were neglected for this
calculation. The program required loads to be present for each board;
therefore, dummy loads were used where possible (see Attachment E). Each
transformer load and additional loads were then manually calculated to
give total Kva for the random loads and time 0.00 secocd loads (see
Attachment F).

TUMMARY OF RESULTS

Based on telecon with D-G contractor a problem with t=30 seconds occurred
when all of the random load was placed at that time. The contractor
determined that for the three different cases the generator 2B would be
able to load at the required time and do so with acceptable voltage and
frequency for all step except for t=30 seconds with Safety Injection
signal Phase B case. The contractor determined generator 2B would be
able to take a maximum of 170 horsepower of random loads at tu30
seconds. The random loads for B0 with SI those B totaled 178.26
horsepower and 9kW. Further evaluation of the random loads was done to
try to tie down a time of operation. It was found that the DG air
compressors are only used for starting air. It was further found that a
generator start lowers the tank pressure 44 to 50 psi on first start (SQN
Pre-Op test TVA-14B). The compressor starts at 250 psi falling and stops
at 300 psi rising and therefore, is safe to state the compressors start
at t=0 or do not start at all due the their consumption rate and their
only use is for Diesel Generator starting air. It was further found that
the Boric Acid Transfer pump is a two speed motor (e.g. 7 1/2 hp and 15
hp). By evaluating the pumps operational mode it is found that the pump
would restart at t=0 for a resumption of power at least at the 7.5 hp
rating and that the additional 7.5 hp is random basea on system functions.

The total random loads may, therefore, be red' iced by 27.5 hp ( e.g.
176.26 hp - 27.5 hp = 150.76 hp and 9kw which equals a total of 162.82
hp.)

CONCLUSIONS

Diesel Generator 2B passes loading for the three accident cases using the
EP Porteet Inc. voltage regulator. Therefore, the other three generators
would pass since 2B is the worst case. See Attachment H for Diesel
Generator contractor results. ..,

PERSONNEL INVOLVED IN RESEARCH AND VERIFICATION PROCESS

PTB - Peter T. Bowman
RRF - Ralph R. Fernandez
CRM - C. Randall McIntosh
JAP - James A. Purser
RPR - Robert P. Reese
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| DEFINITIONS AND CODES

i Definitions:

! SI - Safety Injection Signal
B0 - Blackout (Loss of off-site power) F4

1 SI-A - Safety Injection Signal - Phase A
i SI-B - Safety Injection Signal - Phase B
j CRI - Control Room Isolation
j ABI - Auxiliary Building Isolation
| CVI - Containment Ventilation Isolation
! D-G - Diesel-Generator

A/C - Air Conditioner
AHU - Air Handling Unit

|

.

TIME 80 - Time of energization once diesel generator breaker has closed
: on a blackout only (Letter designations are given under time
| codes).
i
! TIME SI - Time of energization on:e diesel generator breaker has closed
j en a blackout with a safety-injection signal (letter
! designations are given under time codes).

CPT - Board compartment designation.

! CONT COMB - Control Combination Code (code designations are given under
| cont comb codes).

! PHASE A or B - Designates if load is energiced or de-energized for a
]

*
Phase A or Phase B Isolation (X-energize, 0-de-energize).

t
t
1

1 OPER TIME - Cycle time of a device.
|
'

COMPONENT UNID - End device unique identifier.
.

t

i K7A - Kilo-Volt-Amperes
HP - Horespower

' KV - Kilo-Watts I

i
. . ,

'

!
J ;

,

i ,

<

I

4
.

4

i
,

*

0712G
.

f $

i
,

'
i



. . . - -- . . . .

B251E 0204 300 pl3 :

:
. C:: des: '

i

iTime Codes
; f

Random variables (may be energized gt any time by automatic process
,

J control)
T - temperature dependant ,

,

i P - pressure dependent ,

L - level dependent
: S - special process dependant

Time is expressed in minutes, seconds.4

-

i

f

|

!

l

i t

I

) I

1

!

i 5

.|.

4

1

.

.

i

5

;
.

i
'

l ~

i

'

l

i

|
4

3

#

r

|

|

5

I
o

; 0712G
,

d

j - , ,



.- -

B25 '06 0204 300 p14 |
;

!
'

C:nt Comb Codes

IN - Force Tripped-Manual restart
TL - Force Tripped-Locked out' !

TA - Force Tripped-Auto restart permitted,
~ '

TAD - Force Tripped-Auto restert by diesel sequential timer !

TAS - Force Tripped - Auto restart by SA, SI-A, SI-B. CRI, ABI, or CVI i

(Engineered Safeguard Signal)
TP - Force Tripped-Process restart
TPD - Force Tripped-Process restart after time delay i

UMS - Untripped-Manual-on-with seal-lo contacts (AC Control)
iUMW - Untripped-Manual-on-Without seal-in contacts

UMO - Untripped-Manual-off :
UAD - Untripped-Auto Diesel start

-UA - Untripped-Auto process on
UAS - Untripped-Auto-process with run, standby and switchover
UA0 - Untripped-Auto-process o'r
UAI - Untripped-Auto on by SI signal ,

CD - De-comissioned
OP - Power removed

-
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tit 1!9[ 5W: CPT C41 Pett 3FEB CCWC%Eti C MCaltf h4 le Fl4LCAO 54TEI 88 937 t 807C8 ICTU433 51g C34 3 iM tt!Q ,)LSCt!F!!:t (LFJiui LCA) [FF PF 1 R{el m.1 ,

C. S3 4.03 43:n Ctf & 43105 Euf it 1414 t!1 to FAQ NON 1 FIRE PtCT IITT PNL 37.1 45.1 31.87$-

8.03 0.C 4M CN & 4.:t E!1 Euf R 141-8 1 : CA Ctti Fati IFPt I
,

I t.50 43N Csi & Att L26 M4!111814 24 Un i 1 P!PE CHASE CLt FAq 104 M 14.1
ett 4Dv CN & Alt US 44! 3:1814 2C 04 I I (REA EAS ini $15 ret 6-4 20 24.4
0.34 43N Of 4 Ast E35 Wat c 111-4 !! rti (mit EAS ist 175 4-4 mit 16

,

1 i 45G CN & At EM Eh! D 1814 34 LA SO IF9 In 14 (19 FA41834 2.3 4. 3
*

I f eiN Chi & 4;I ME tin" 53 141-4 33 U4 $kt:5 IFPR H 14 EIW FAli IA14 2.5 4.1
t I th C*tt 4 CI RT6 \EC 131E1-4 3C ta $HTER IFat M 14 (It FEN I42-4 2.3 4. t

,

0.80 43:V CNT 4 u IJ5 duf is lat4 D C4 8 Carni the 64tu.it Fai 14 1.1 1.31 4.00 4M Ith! L ALT Ms htt* 12 141-8 44 34 I I pet Ri[L 149 CLR Fat 14-4 $ 4.8O
T 0.t3 4Ds IN 8 4.13:36 b!s: 331814 43 to I I Fin H EL 693 CL4 FH 14-4 3 4.1
t 0.02 45av OT & Li M6 LEnf 23141-1 4: G 1 I pen H ft 714 CLt Fm 14-4 5 6.1

4.C3 4.30 450# IN & M EM EtT B31414 54 CA! RES NT 511 Fn* 144 CLt FAN 3 3. 8O
8.CO 4.C3 eUV Chi & ALI stM VEnf 13 141-4 ) CAI I Ct!Mi STF4f FW 14-4 M ;LA Fat S 6.1

,

8. 3 f.28 434 Cnf 8 41! ELN dtT 83 141 4 SC UA! I I C51 tra P9 SP CLR F&4 04 20 14
p- 470t Csi & CLI EM %Ett il 1414 Sfl t=0 fem:0 M' C3T 179 3 3.4 2.*,3

C.C3 4.00 43% Cni & M titi #Inf 83 141-4 SE2 tad SERV hci VE9f El 3 4.5
,

4.t4 4.04 the C2mf & 04 EM $T47 83181-4 40 tas CafMT pef AIR its m3t 0.75 t.4#

4M OT 4 C.t hti VERI D 141-4 63 Pe PLHf (VAC ALS ITNR 4 37.5 45.1 31.075L L 4De OT 1 C1 MG Viki U 1814 6E N SF FtfL fri CLt Sc!P FsP 4 8.33 4.et
,

9.40 0.83 42sv OT I 4.1 kN bitt 33 IAt-4 74 c45 4.11 la ti 14 PEESS TH I41-4 5 4. 6
a.C3 4Et Ct! & 401 Ms vtti 15 tat 4 73 EA! I I CST 8tM EFER PFISS FAI 44 8 8.6

0.80 9.33 43N IM l OI Eti Enf !! 141-4 7C2 PW C4* V4C FPP AIR !!S Et 4.75 1.4
,

0.t3 C.C0 4De Cst & L1 M6 uti131814 73 CAS 1%V BATT H !! Ild FA41814 0.3 Y
tin 07 4 4'I LIS Witi 83 143-4 7E P3 At CHER F P 14 1.3O .

t.04 9.38 4Mt Of 8 AJI M5 .Tti D IAt-4 64 c4 Fi!N til parELP P.* 14 It 14.5
, ,,.
'

I T 433 Ctf & Of US Viet la 141-4 13 to 48N 13 M 14 AIC Cut 14-4 28
Fg' 0.Ct 433t OT 4 El ILM Vist 831A1-4 BC CAI I I Ctf Ett [*IFE 4!! CL UP fat 4-4 tt

I.D 0.18 48N Cet n 4 ! M5 Vini la 141-4 83 CAS 4HV 89 M ll PRE!! FAs 1814 3 4. 6
-

C.a 0.00 4m Of & M RM vini 13141-4 9A Ps EAS EFF 943 En 1 7.25
0.33 4.88 43N Ctf & CI RM V!ET 83 143-4 ft t's 5! $7$ ti TRACE IFMt 4 18.04 12.75O
i i *EV Caf 5 ALI E!6 Viti IS 143 4 91 94 430v 23 F914 4/C AWJ 14-4 tt 12.4

,.

4.tc C.C4 43N Cui l At M6 V!si 33141-4104 UA$ !ZW VII BATT e I tte Fan tat-4 0.5
8.8% 8.70 4MV C37 L Of R&5 Mtf I3141-4103 UA! $1 MP 14-4 FM CLR FH 3 3.8'

43N Chi 4 O! k36 VEnf 32143-4130 C93 El CNE6 R$it MP 4 1.3
,

0.t2 t.82 ti:V Chi 8 att MS Witi 33 181 4 108 cat I CEnf CW6 FPP IA-4 M CLE FAs 1 6. 3
4.88 0.00 4!N Ctf & OI BLil VEtt Il 143-410E2 PW 4tt SLt& Viti RS 3 4.6

, Ot
I 0.00 43N Cu! & St! E!G Ett H 1814 !!4 t4 I I SP F:.TL PIT NP 44 CLR FAs 5 At

,.

4.48 44:V C3T & Et ME vtti 33143-4 Itt c4 8 8 SMT:s la IM 4 ?tf5$ FA414-4 1 2T T 480s Chi n El EIS Vest 13 141-4 113 C4 45:153 5314 4/C CHSA 14-4 50 41b
4.40 0.03 (IN Caf 4 41 UE VE*! 131A1-4 !!CI Ps ChiRT Ltit C3FT 4:4 Et 3

,

0.04 0.00 4EV Ctf & RI MS Siti 33141-4 It[2 Ps SMIL3 ht6 VEti EA3 EN 3 4.68.00
~

0.00 4MV Ctf 4 Et k25 vitt 33143-4124 to 5ATT H El 619 [TN FAN 4-4 2 3p.
40v Ctf & El RLM VEni E3181-41:C L'3 fine Nil PIT SYS 25.50.83 0.80 45:V Cai & CI RM titt 53141-4 :3 c4 Cl? Mi P5ESS FAN 44 ($ 29

0.00 9.00 4EV 3:15EL AJ1 C 1A1-4 13 U4 CITECL PCdER IFPR 3 3.6 2.55
'

41'T !!!SEL ACT H 181-4 Il P3 LCD CIL STOR ta Eit 4 6.7
-

8.00 4.00 480V 2:ESEL CI la 1A14 *C CA8 1.00 t-FCV-67-68 EPS ESL thG MiIIC4 SUP VLV 0.t25
3.t3 3.03 (IN I:ESEL CI 33 141-4 23 CA3 85 54V inE FUEL CIL IFER FMP ! 2O 4308 2:ESIL Act 531A4-4 3A2 C3 CC.1L tuR/AEFCs HTTic 6 f.6 5.1

--gg -g
433 III5!L Et ID 1414 3C t*5 0-FCV-67-143 (RCW CDOL TWR 8153L VLV 0.647 gg [g^/g--0.00 0.00 43CV 8:EEEL 4t! 13141-4 44 $4 26 ELEC PNL VERT FA4 13

,

''
O.00 0.80 432v IIESIL act !! 142-4 54 84 8!ESEL 6EN Li Cal LC43 14 38.25 Reviewed _ M[

.

! 4MV IIISEL att la 1A1-4 A2 g4 f tESEt GER 144 3Afitti tH6ttaLT FW 2.3 -
*

L L 48N 1:EstL Rt 13141-4 53 04 83 KlE SUMP FRP 4 3 4. 6 D3te b/ & *.
)
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!!ME TIRE CAFD CPT CCui hASE Crit CCMPCNEhi CCMtoMEni IVA MP FULLOAS RATES EB MOTOR MCica ROTOR83 St CCal a l linE Unll ltStRIPi!Ce CUHEst LOA 8 EFF FF ILRI
p

R. S 5. 5 ,

.um mo mon m.mommm.mmm.m....om, m..... ........m........ .... .... . .0.10 450V l!AC13 CV ll 141-4 53 041 I 1.001-FCV 72-34 DIRT PHP 1A-4 RECIRC FL Chi VLV 0.125 0.39
p

0.00 480V FfCT3 RCV 13141-4 SC ' ' UAl ! !.001-FCV-72-39 ' Dini SFRAv HCR la ISOL VLV 3.3 5.1
,

480V REACICR CV B3141-4 SE Un$ 0.1014CV-72-43 RHR SP NDR 14 ISOL EV 172-40 5.2a i 48W SIACTOR CV ID 1Al-A 64 UA 0 0 $!S 50ACs 10 TK MTR 14-A 6480V ltACICA CV ID 141-A el U% 0 INCCRE INSTR EM CIRC PRP IA 1.5 2.2
,

46W FEACICR CV 331Al-A 62 UC 14CV-74-8 RHR SVS ISOL VLV 2.6 5.75120.00 480V AIC13 CV I31A1-4 4E 04! 2.0; 14CV44-3 RHR NP 14-4 FLCu ett I.6 4O
48W FEACTCR CV ID lAl-A 7Al CC 48V SPAAE BATI C4R (CR ful to.it 1.75

,
,

480V REACICR CV Bd IAl-4 75 t95 0 InCDPE INSTR RM DILLER uit CCRP la le il
480V EEACICR ROV $31414 7Cl CP IACE FLCu EAff MOIST MTR 84-4 20O

0.00 480V EEACTOR CV In IAl-4 7C2 UAI 1.0014CV-74-12 RNR FPP 84-4 RIN FLCu VLV l.6 3.4
,

480V Ff 4CTOR CV IO 1Al-A 7E tRS 14CV44-33 RHR htAT EICH A Iff ASS VLV 3.2 5.2
48W PEACICR CV $3141-4 tC2 UMS $4CV-244 NPFP h3 | CCNT VLV 0.33 0.6O
480V FECTCR POV It IAl-A TE CRS 14Cv-68 333 RCS PFESS FELIIF CCui VLV (68-3331 I 2.8

,

480V lEACICR CV la lAl-A 10C CA! I 3 1-RTR-8741 WI ACCM !SDL VLV EAE 0.33 2.3480V FEACTOR POV li, IAl-A 114 WS 14CV-63-1 PuST-9HR PRP FL CCai 5.3 7.7C
483 Rf4CICR CV 83 lAl-4 Ill URS 14CV-41-3 $!S pnp I!SCH-Rv51 SduT0FF VLV l.6 3.4

,

48JV Rf 4CfCR CV I3141-A !!C URS 14CV-634 $15 PMP INLET CVCS CHEE PP V 8.66 2.1
480V Rf ACICR ROW 13141-4 IIE UMS 14CV-63-0 AHR NT EICH 1-CVCS C%R V 3.2 5.2O

0.00 490V FIACT3 POV 831Al-A 624 041 1 1- 0.101-FCV-6346 SIS 33FCs IU ft SN OFF VLv 2 3.5
,

450V IIACTOR ROV la 141-4 125 UMS 14CV41-852 SIS 144 CUTLET FL C0hi VLV l.6 3.4
480V FEACTOR ROV IS IA14 12C UMS 14CV43-47 515 FRP 14-4 IRif VLV I !.9I

0.00 483V RE4CT3 CV In lAl-4 12E UAl I I 0.11 14CV-63-39 SIS BOR0!! In TK INLET S!ff 0FF Et 2 1.5
,

120.C0 483 FEACTCA CV la IAl-A !!A UA 0.421-FCV-6342 DTRT SLMP FLOW EV 10.5413.8
48W AIACIC4 CV 53141-4 133 WS 14CV43-93 Sl4CS LOCP 2 & 3 FL C3T EV !! 256
483 FEACTCR CV $31Al-4 13C VA! I I l-FCV-63-80 $15 ACC it 3 FL ISOL VLV 28 29.6

,

0.03 480V AEACTCR CV 13 111-4 13E CAI I I 1.001-FCV43-l!$ $$$ ACC TE I FL ISOL EV !! It.6
4BCV EIACTOR 50V 331414 148 Ut3 ICFIC ACIS BATCH ft Cit 2 22.5O

i i 480V pfACTOR CV 33 141 4 14C 04 IORIC ACII it A NTR A-4 10.03 9
,

i i 480V PEACTCR ROV la 1A1-4 IEE UA ICR!C ACII TI C HTR A-4 10.83 9480V REACf3 CV 83141-4 1548' ' CD PAE! Lk6TH CID ASST IFMR 30 36.00 25.5O
480V PEACICR RCV la lAl-A !!I 11 0 ICR!C ACID 24fCN TE A6tfATOR I 1.4

,

490V REACf3 n0V 83 IAI-A 15C CA! I I l-RTR-57-23 UH! ACCUM ISOL EV 6AS 0.33 2.3
480V FEACICR RCV 891Al-A 164 UR$ |-FCV-97-17 WI PCS 8!SP PRP GECIR VLV 0.7 2.3O

$ S 48W EEACTOR CV 83 IAI 4 163 04 BCR!C AC18 IFER PMP 84-4 15 13
,

I i 480V PEACf3 RCV 13 IA2-4 18 U4 480V SPIN f5 IFRR IA2-A COOL FA4 0.32
480V REACIM ROV ID IC-4 24 UMS 14CV-t-17 STEA't AFN futt ISOL EV I 2.6O

0.04 4BCV FEACICR CV ID lA2-4 23 UAl 1.0014CV-3-l!68 EPCs NCA la ISOL EV 0.333 0.9
,

0.84 480V REACTCR MOV 831A2-4 2C UA! l 001-FCV-3-l!64 ERCu 14 ISOL En 13-1164) 0.333 0.1
0.06 480V EIACTOR RCV la IA2-4 A UA! l 001-FCV-3-13AA EPCs la ISCL EV 0.7 2.3I
0.06 48W RIACfDR ROV la IA2-4 33 UA! 14014CV-3-8368 ERCS 14 ISOL EV 0.7 1.3

,

400W REACf3 CV la IA2 A 3C CP 0, 42 14CV-67-91 Al EECU NIR 14 ISOL VLV 0.67 0.9
p 0.0L 48W IEACf3R CV 13 342 4 44 UA! I OJO 14Cv47-li tuR CafRI la COOL SUP [50L VLV 0.5 0.45

0.00 480V RfACTOR RCV 831A24 48 UA! I 0.3614CV-67-87 LWR pfMT 14 CDDL !!S ISOL EV 0.825 0.45
0.00 480V 4 FACTOR CV 83 142-4 4C Un! ! 6.301-FCV47-fl LNR DINT 3C C03L SUP ISDL VLV G.5 0.45

I'. 0.00 480V PIACTOR CV la IA2-4 54 UAI I 0.t314CV-47-95 lbR DIRT IC COOL 813 ISOL EV 0.I25 0.45 *

O.00 480V 2[ACf0R ROV 33142-4 18 Ug! ! 4.!& 1-FCV47-104 LeR CNTRT 13 COOL 915 IS3L EV 0.5 0.75
,.

0.00 4BOV t!ACICR ROV $3142-A SC CAI I 0.3314CV47-Il2 Lht DTRT 18 COOL 8!S ISOL VLV 0.5 0.45
g# 413 a!4CICR ROV 831A2-4 6A2 WW 14CV47-146 CCS lif EICH I4 IIS CT VLV 0.33 0.75 - Prepared48W RIACICR MOV 33 132-4 &C Uns 0.3314CV-67-125 DTMi SP NT (IC 14 $UP CT EV 0.33 0.75
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p*
.............................................................................................................................................................................# #
II"! ilmi ICA83 CPI CCnf PHA!! CPER COMPChEni CC9CNENT EVA HP FULLOA8 PATED K5 POTOR MOTOR M0!CR

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

13 $! CMSA B TlntUNID tESCRIPfltu CufcRtui LcA3 IFF * PF ILAI
p

n.S n.$ e-

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.00 430V REAC?CR RW BD 191-1 _7E , .UAt I .I, 0.09 l-FCV-62-f! CHR FLCW 150% VLV , tp
483 REACTCR CV ID 191-3 IA CP t-FCV-42-19 CHS fnP MIN FLCa VLV 1.6

e

0.10 43W RfACf3R OV I31111 II UAl ! I I.001-LCV 62-133 40L Coni IK IS3L VLV 0. 4*
g 0.C0 420V FEACTCR PCV BD 1613 SC UA! I 2 0.10 l-LCV 62176 CNS FPP FLCd VLV 1.4

48N RfACf3 OV ID 1118 IE URS l-FCV-62-t!I EMER ICRM C041 VLV I
e. .

420V PEACICR PW I3131-8 94 UMS l-FCV 63-175 SIS FRP l-I 815CH VLV 1.6
O 430V FEACTOR CJ ID 1313 98 U?S 1-FCV-63-5 REF bTR STCEASE TK VLV 1.4

490V FEACTCR MCV ID til-l 9C IMS 1-FCV-63 6 SIS FMP !%LET PPP VLV 0.66
e,

420V EEACTOR R3V 83111-3 9E UPS |-FCV-63-It SIS FMP HT EIC 3 VLV 3.2
420V FEACTCR NV ID 111-9 10A tMS t-FCV-63-157 SIS FMP CUTLET FCS vtv 2.6O

0.00 480V REACTCR NV la 111-3 103 UAl ! I 0.09 t-FCV-63-25 $!$ 53ECN IN3 TK VLV 2
,

450V FEACTCf' PCV 13 111 3 IOC UPS l-FCV-63-153 SIS FMP l-3 FLCu CCNT EV l.6
450V REACICR OV 83 111 5 10E UNS |-FCV-63-41 S!$ FnP I-I INLET VLV tO

0.00 450V FEACTCR POV FD 151-1 11A UA! I I 0.101-FCV-63-40 SIS EDECM INJ TK VLV 2
,

413 FEACTOR MV la 1318 Ill UAt I I l-FCV-63-67 St$ ACC TK 4 ISDL WV 21
120.00 4S?V E(ACTCR POV ID lit-1 itC UA 0.431-FCV-43-73 CMMi SUPP FLCu RV 10.5 #C

410V RFACICR NV 83 111 3 IlE UA! I I l-FCV-63-fl $15 ACC TK 2 ISCL VLV 21
,,

4!0V FIACTCR POV ID 131-3 1:4 UPS l-FCV 63-94 51 TO I 6 4 CChi RVl63-94) 21
.

493 RIACTCR MV B3131-3 1CI tMS l-FCV-43-172 RNA RECIRC VLV 5.2I
48(V FIACTCR MCV ED 181-3 1:C UA! I I l-Mit-17-22 UNI ACC11t !!0L VLV 6AG 0. 7 *
43W PEACTM MV 83 181-3 1:E LMS l-FCV-68-332 FCS RELIEF C0hi VLV 168-332) 1.6

0.00 4E V FEACTCR Ev 23131-5 !!A UA! I 1.00 1-FCV-72-2 SFPAT HCR 18 ISCL VLV 3.3g
0.10 48:V REAC;CR RW IS It' l III UA! I l.00 I-FCV-72-83 SFEAf FsP tl RECIRC VLV 0.125 3

4th PEACTCR NV 13181-3 13C UMS 0.001-FCV-72-20 SFFAT HER 18 CONT VLV 472-201 5.3 %
48W ElACTOR CV la 131-3 13E CA! l-FCV 72-21 SFRAT HCR 11 CChi RV (72-211 3.3g"
43CV RfACTCF RW ID 181-B 144 URS 0.101-FCV-72 41 FHR SP hCR tl ISOL VLV 172-411 5.2 q
48N I!ACTCR NV BC 181-3 141 UC l-FCV-74-2 RHR Sf3 ISOL VLV 2.6

g. 120.C0 ti]V EfACTCR CV ID 181-3 14C UA! 2.001-FCV-74-21 RHR FPP 18-9 CCNT VLV !.6
0.03 43W RECTOR NV 13 101-3 I4E UA! 1.001-FCV-74-24 RHR PHP 18 FLCW VLV l.6 m

430V PfACICR MV ID 111-3 !!A tMS l-FLV74-35 PHR PEAT EsCH I WV 3.2
g 4!N KfAtiCR NV la III-B til UMS t-FCV-63-22 515 FMP SHUT 0FF vtV 2

43CV REACTCR NV ID 131-3 15C 0A! I I l-MTR-17-24 UNI ACCUM !!0L VLV 6A6 0.7 3
42W RIACTCR NV 83 121-3 15E UMS t-FCV 63-4 $15 PMP 15-8 SHUT 0FF VLV l.6

T i 4E0V FEACTCA MV ID 182-3 24 UA t-FCV-1-!I STEM Fu FMP ISOL RV t.6 3.4p'
O.04 45W RfCICR RW 83 182-3 23 UAI 1.00 1-FCV-3-8268 EECW 18 ISCL RV 0.333 0.9

q
0.04 430V PEACICR PCV ID 182-3 C UA! l.001-FCV-3-176A ERCN ll ISCL VLV 13-126Al 0.333 0.1

p* 0.00 46W REACIM NW IB 182-1 2( UAI I I l.00 t-FCV-26-241 ANN !!OL P.Y 11-241) 0.67 2.1
480V PEACTCP PCV 53 182-1 3C CP 0.42 1-FCV-67-Il At EFCu 18 ISCL VLV 0.67 2.3 m

0.00 450V REAWCR CV ID 182-1 44 UA! I 0.36 I-FCV-47-Il thR CNTHf 1A !!CL EV 0.5 I.5
0.00 450V E! ACTOR MOV ID 132-1 43 CA! I 0.36 1-FCV-47-?4 LWR CN!RT tl !!OL VLV 0.5 1.5C
0.00 48W REACTOR CV la 132-9 4" 041 1 0.30 t-FCV-67-99 LuR CNTRT ll ISOL VLV 0.5 1.5 S
0.00 43W FEACTCR OV ID 182-9 4E UAI I I I.001-FCV-26 244 AM !$1 RV 0.67 2.t

, 0.00 fl0V PEACTOR NV ID 182-3 54 UA! I 0.54 I-FCV-67-103 LtR Chiii !! ISOL VLV 0.125 0.45P
0.00 490V REACTCR MV ID 182-3 55 UA! I 0.36 l-FCV-67-107 thR Csini 1D 151 RV 0.5 1.5 S
0.00 4 ICV REACTCR OV Il ll2-3 C UA! I 0.!41-FCV-67-It! Lb4 CNIRT 19 ISOL VLV 0.13 0.45 *

410V FEActCR PCV la !!2-1 44 tMS 0.36 1-FCV-67-123 CNini SP HT EIC ll VLV 0.33 0.75g' *
-

483V PIACTOR OV ID !!2-9 66 URS 0.36 |-FCV-67-124 CutRT SP Mi f!C !B VLV 0.33 0.75
g

460V RfACTCA EV 30 112-8 6C CP 0.241-FCV-67-III Al SUFP ER 19 ISOL VLV 0.5 1.5 Prepared [[0.00 480V #EACTCR MV ID 112-8 7A DAI I 0.191-FCV-67-131 UFFR CNTNT 14 ISOL VLV 0.131 0.6b
0.00 430V EEACTCR POV 83 !!2-3 79 UA! ! 0.19 I-FCV-67434 UPPR Chiri it ISOL VLV 0.133 0.4 Checked MM, M _ S*

0.C0 480V EEACIOR MV 13 132-9 7C CA! I 0.II I-FCV-67-131 UFFR CNTNT 2B ISOL VLV 0.133 0.6 < s0.20 0.*0 480V FEACTCR 50V ID 182-3 M UA 1.C01-FCV-70-207 CCS CIP!N SUP nV 0.125 0.45 RovleWedI,.f

f,',,jp pg, ._ q0.00 480V REACf0R Mila 132-9 il CA! ! 0.18 |-FCV-47-141 UPPR Chini 13 ISOL VLV 0.131 0.6
480V FEACTOR EV ID 182-1 1A UR$ l-FCV-67-209 SSCA MR ll ISOL RV 0.5 1.5

0.00 48W IEACTCR HV ID 182-3 \ ft UAI I 0.171-FCV-67-217 UPPR CNTRT II ISCL Viv 0.125 0.45
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P
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'
I:ME !!"E ICAfD CPI CONT PHAEE CFER CCRPChEni COPP0nEMT tvA K 2dLLOAD FATED tu MOTOR MOTCR ROICR33 SIg Coni A 8 f!ME UNIO ' CESCRlf f!ON CUFAENT LOAD EFF PF ILRIR. S n.S

,

........................................................................................................................................................w.....................................................0.03 480V REACTOR CV 45 112-8 tC UA! I 0.161-FCV-67-299 LPPR Cafnf 19 ISOL VLV 0.125 0.45-

4acV EEACTOR CV BD !!2 3 10C WS l-FCV-3-113 LCCP 3 tlkE vtv 13-1931 1 2.5
,

480V REE13R MV ID 192-3 10E OP 0.421-FCV-70-44 CCS PMP 1A-4 L II 5 VLV 0.41 1.5e tiLV FEACTOR MV ID 112-3 ttA CP 0.36 l-FCV-70-3 RHR HT EICH I VLV 0.26 1.40.09 430V REEF 3R OV ID 112 i til UAI 1.081-FCV-3-1798 EECW tl ISQL VLV 0.7 2.3
,

490V FEACTOR MV $3 !!! l !!C CP 02 0-FCV-70-34 CCS pnp A & I ISOL VLV 6.26 1.6O 0.09 490V REA f0R MV 13182-B lif UAI !.001-FCV-3-1744 ERCN ll ISOL VLV 0.7 2.3
.

tiOV FEAtiCR CV 15 II2-l 1:4 CP 0.36 t-FCV 70 9 CCS HI EICN A & C V V 0.26 l.6 ,

490V RIAtf0R MV 83182-9 128 OP 0.36 0-FCV-70-12 CCS NT EICH C VLV 0.24 1.6
490V EEACTCR EV 53 112-3 12C CP 0.36 8-FCV-70-13 CCS NT EICN A-C VLV 0.26 1.6O

0.20 0.20 490V EEACTOR CV 83 182-3 12E UA 1.00 0-FCV 70-206 C45 CE914 Vtv 0.125 0.45
,

490V FEACf;R NV la !!2-1 13A CP 0.36 0-FCV-70-22 CCS Hi [ICW C 0.25 1.6
g' 430V 8EEf0R NV 13152-3 !!I OP 0.36 l-FCV-70 26 CCS PRP 14-A L 13-1 VLV 4.26 1.6

490V FEACTOR Ev 23 192-3 13C CF' O.36 1-FCV-70-27 CCS FMP IA-A & 15-8 VLV 0.26 1.6
,,1

430V REC 10ii OV ID 1921 144 CP 0.421-FCV-70 74 CCS p.P 1A-A & 18-8 VLV 0.43 1.5
490V PEACTOR C/ 3D 192-3 143 CP 0.26 I-FCV-70-75 RNA HT EIC 3 ISCL VLv 0.26 8.6O

0.00 4307 REACICR R3 BD 192-8 lic UA! I 1.00 0-FCV-70-87 RCP CNfMT ISOL VLv i 2.8 ,

4S0V FEACTOR NV B3 !!2-3 1st UMS 1-FCV-3-Its LOOP 4 L!nE VLV (3-1941 1 2.9
O 0.C0 430V frEACf0A CV R$ 112 8 15A 04! I 0.54 t-FCV-70-89 RC PMP CCNTFT ISOL VLV 0.125 450.00 4fCV FECTCR EV ID !!!-l l*l UAf I l.C01-FCV-70-134 PCP CNTRT ISOL VLV 0.125 0.39 '

,

O.00 430V REA fCR CV IJ 132-3 15C UA! I 0.24 1-FCV-70-140 RCP CNTRT ISOL VLV 0.13 0.4542CV EEAffCR PCV 23 !!2-8 164 CP 0-FCV-67-478 ERCW CCOL hEI A 4.66 2.3432V REACf0R OV ID 132-3 168 tal 0.361-FCV-70-153 FER NT EIC 8 OUT VLV 0.33 0.75
,.

0.00 450V FEETOR NV E3 If2-3 16C UA! I I 0.06 1-FCV-3-47 STEAR Ett fu !!OL VLV 33 % 430.00 480V RECTCA C185132-3 17A U4! I I 0.061-FCV-3-100 Sf!A'l GEN FW ISCL VLV 33 43#
430V FEACTOR CV ID 182-3 17C MS 0.36 0-FCV-70-!!8 SFPCS HTI MR ISCL VLV 0.33 75

,

440V SutitCuS la 111-3 2C TL ACI BLD6 EEN SUP FAN 18 1:0 1734.00 0.00 43:V Sdtit ut E3181-1 !I Cal I O CEC 5 COCL FAR 15 75 83
g*

4.20 0.20 480V SWTEug 13 'l!-B 3C TAS I I CCS PU"P 11-8 353 404
.

480V SWTCCat BD 13.-8 38 TL CONT & SEPV AIR CPRSR 3 125 150
'" '-

0.00 0.00 4dOV SWID:u4 85151-8 45 Urs O REAC LCWER CO*PI COOL FAN 18-3 50 59b
480V S$fCCu% 10 181-3 49 in PECIP CH6 PLMP 200 22

m
0.00 0.00 430V SWTOCu4 ID 181-3 83 UA STANDIY Lf 5 CAB LS 2 27 38.25480V SWT:Ctt 30 181-3 10A WO ALT FCR VITAL tATT CKER IO

7.44480V SWT:Cu4 33111-5 114 UR3 ALT FD't SPAPE 12 V VITAL B4ff CH6R I 7.44
,

0.00 0.00 480V SWTCCu4 ED 182-3 19 UA CCMT PM AHU l-l 60 773.20 3.20 490V SWICCW413132-3 28 UA CC47 R5 A/C CFRSR 3-B 125 148O
4tw SWinst I5112-3 2C TL AUI BLCS frN ggy Fa4 II 125 145

.

2I.00 21.00 4509 SHUTC:s4 33112-3 3A UA $NfC4 33 En AIR HAN3 UN!f ll-l 75 ll0.00 0.00180V SHUTCCut 80 132 3 33 UAl i O CRIM CC3L FA.; 10
75 53C

2.00 490V SWil:m413112-3 3C TA FIRE PURP ll-B 200 257 m
21.00 21.0i 420V SHUTCCt4 ID 152-3 33 UA SKN IS FM CHILLER fri 3-3 250 27$g 480V SW73:u413182-8 40 LMJ UNif 1 EEACT ILt6 CRANE 1230.00 0.C0 483 SWTCCa413192-3 'l WW D MACTOR LWR CC"FT CCOL FAN ID-3 50 !! S

480V SWTEv413112-3 84 ffl Smut FUEL Plf PEP C-StALT) 100
b 10.00 480V SWTCCat P3182-3 9C CAI I Cnini A!R EffcEN FAN 15-8 50 588.63 0.00 430V SWIEW4 BD 182-3 10A L*d 12tv AC VITAL DATT C%R 11 47 7.44

*

15.00 15.00 430V SWTCCum 3D 182-3 1C8 TP3 RN TUFI fuFN 6 EAR O!L faP 75 11.5
'. 450V SWTEuv 18182-3 11A C=3 ALT SUPP TO 250V SP 84ff CH64 Prepared ! d
'

48W SWTCCat il 192-3 !!C TL FUEL WL IIM FA4 3 100 120 Chocked ,o -

' .

S
0.00 0.00 6900v SNTDCut ID 18-3 3 UA 480V SNCN IFRA 18-3
0.00 0.00 4900V SWIDCv4 3318-3 4 UA 480V SE4 IFMR 182 3 * Reviewed ._'._s ( -.I
0.00 0.00 6900v SWfEW4 ID 15-9 5 UA 490V SHCN IFM4 tl l

6930V SHUTEst la 11-8 [.ff U
0.15 0.15 6900v SWfEv4 ID 13-1

' 8 ft ES$tki!AL ACu FPP L 3 700
i ,

t TAS g g Fmna, m reo e a wq
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I . _ . - B25286 02 04 3 n n p u. -c. IHael6 -
Sequerah Octear Plset - Lead List

Pale il

f% . *
umuuu u uuummumumumm u.mumuuuumu===un.mm==muuuummu.muuuuuuuumuuuuuuuuumuum.mummmmunummummmmmuum.
11RE 1]=E 3CAFI CPT CCNT PHASE OPER CCMPChEki CCMP0 KENT EVA HP FULLCAD BATED IN MOTOR M0fCR M3fCR

83 St CCRI A I I!nt UN!8 CISCRIPf!Du CUKKEnf LOAD [FF FF ILR1 e
p

R. S R. S

m m m uu u uu uu uuu u = =uumuuuuuuumuuuuu== um m mu m m u mumununumumuu= ==uu==un unumnuunnumuummuummm uumuuno.m==
0.00 0.00 480V CCui n AUI Itt6 VEtt 30 2Al A 101 UA RAD M3 SAMP & FIRE PRDT IFnt 30p__
0.00 0.00 480V CCNT & AUI SLt6 WNT ED 2Al A 102 UA CONT PWR IFPR 3

p

I 0.00 480V CCui & AUI ILD6 VEnf 20 2Al-A 24 UA I I PIPE CHASE CLR FAN 24-4 20 24.1*p 0.00 493V CChi 1 AUt SLt6 VEMI ID |Al-A Il CA! I I AS 6AS ini SYS FAN 4-A 20 24
i i 433V CChi & AUt lit 6 VEtt ID 2Al-A 34 UA SMitN IfnR RM 2A EIH FAN 243-4 2.5 4.1

e

i i 480V CC41 & AUI Itt6 VEki ID |Al-A Il CA SHitN IFMR FM 2A EIN FAN 241-A 2.5 4.1
i i 413V C04T & AUI I; 6 VENT ID 2Al-A 3C UA SHitN IFMR RM 2A EIC FAN |A2-4 2.5 4.1p

0.00 480V CChi & AUI Itt6 WNT BD 2Al-A 30 UA 0 Chini AhN VACUM FAN 2A 1.5 1.3
,

I 0.00 433V CC4T & AUI ILO6 VEtf ID 2Al-A 44 04 I I FEN R5 EL A69 CLA FAN 2A-A $ 4.1i 0.00 480V CChi & AUI RD6 VEMT BD 2Al-A 48 UA I I PEN FM EL 690 CLR FAN 24-A 5 6.1g
I 0.00 493V (Cai & AUI RO6 VEnf ID 241-4 4C 04 I I PEN RM EL 714 CLR FAN 24 4 5 6. 8

,

0.00 0.0D 480V CChi & AUI ILO6 VENT BD 2Al-A !A CA] F!S Hi FEM PRP |A-A CLR FAN 5 3.8
0.00 0.00 4SOV CCMT & AUI ILD6 VENT 10 2Al-A St CA! I Ch!"i SPEAT PRP 2A-4 CLR FAN 5 6. 8g'

490V CCNT & AUI Stt6 VENT 3D 241-A SC W3 MFM HVD MIT SYS 268 62.5 25.5
, .

i 0.00 490V CChi & AUI BLDS VENT BD 2A1-4 3D CA I I EMER 6AS TRT RR CLR 4-A 3 3. 8
P P elCV CChi & AUI lit 6 WNT ID 241-4 6C UAS AUX CCNT AiA CCMFRSA A-A 20 25.7p-

0.t0 0.00 483V CCui & AUI ILB6 Viti 3D 2Al-A 6El CPW CNTRT PUREE ."R EIH RAD MM 0.75
,.-

0.00 0.00 430V CCNT 4 ACI BLCS VENT ID 2Al-A 6E2 UPd RE-90-125 CCpf FM INTAPE MCN 0.75 1.4
0.00 0.00 49JV CCui & O! P D6 VEtt ID 2A1-4 7A UAS 480V BD RM 24 PRESS FAN 241-A 3 4.6*

4.00 0.00 420V CChi & Et AD6 WNT ID 2A1-A 7Cl pu SHIDN BD PM CHILLER A-A C04 IFMR 3 6.3 2.55
,

0.00 0.00 4fJV CCtf & AUI ILD6 VEti 43 241-4 7C2 UPd RE-90-lit CCND VAC PRP A!R EIN MON 0.75 1.4
0.00 0.00 490V CONT & ACI ILt6 VENT ID 2Al-A 70 UAS 125V IATT PM !!! EIN FAN 281-A 0.5g

483V CCai & AUI ILD6 VEtt ID 2Al-A 7E UM3 MI CHER PRP 24 1.5
m,

0.00 0.00 4S?v CChi & ACI ILt6 Whi ID 2Al-A I4 UA PRIM NTR PArEUP PMP 24 20 N 24.5
i i 433V CCui & AUI ILO6 Veli 3D 241-4 II UA 480V ID 5.3 24 A/C COND 24-4 20 21"

0.00 0.00 4!0V CCMT & El RLOS VENT ID 2Al-A BD DAS 480V ID PM l PfESS FAN ll-A 3 4.6
,

0.00 0.00 H3V CCui & AUI ILIS VEtt ID 241-4 9A pd SAS [FF RAD M3 5 7.25i i 483V CChi 4 O! ILt6 VEhi ID 2Al-A 9E LA 480V 3D PM 2A A/C AHU 2A-A 10 12.4p-
0.00 0.00 ti3V CC4T & AUI IttG VENI la 241-410 A CAS 125V V!T BAff IM IV FAN 2Al-A 0.5

.

0.00 0.00 480V CCnf & OI Rt6 VEh! SD 2Al-A 108 UAl St PEP OA-4 PM CLR FAN 3 3.8_

0.02 0.02 400V CMT & AUI BLB6 VEuf ID 241-4 100 UAl ! I CENT CHR6 PRP 24-A RM CLR FAN 5 6.1O i 0.02 480V CCNT & AUI RD6 WNT la 2A1-410El UA i I At 6AS TMT SYS H2 NTA A-A 66.7 32
.

0.00 0.00 480t' CCai & AUI ILD6 VENT 30 241-A 10E2 ps RE-90-205 MAIN CONT RR EMER Inf Art RAD MCM 0.75 1.4
0.00 0.00 480V CChi & AUI ILC6 VENT 83 2Al-A lla UAJ ! I AUX FCWTR & EA TRANS PPP SP CLR FAN A-A 5 6.1O I i et0V CCui & AUI BLC6 VEh! 13 2Al-A III UA SHDN ID RM A/C CIR PRP A-4 20 23.4

o

0.00 480V CCNT & AUI Itt6 VEki ID 2Al-A !!C UA f SHTCN BD RM I PRESS FAN 2A-4 8 !I i 480V CCut & AUI RDS VENT ID 241-4 IIS DA 483V ID RM 24 A/C CFRSR 2A-4 50 61O
0.00 0.00 480V CCnf & AUI It*6 VEks ID Al-A llEl Urs RE-to-104 CNTNT ILt6 LWR (CMPI A!R MM 3 4.4

.

0.00 0.00 400V CCNT & AUI RC6 VEtf ID 2Al A IIE2 ps RE-90-100 SHIELD IL96 VENT RAD M3 3 4.6
0.00 0.00 480V O!ESEL AUI ID 2Al-A IB UA ChTFDL PCWER IFER 3 4.3 2.55O 0.00 0.00180V IIESIL AUI 33 241-4 2" UAD 1.00 2-FCV-67-68 EMS CSL EN6 HT EICH SUP VLV 0.125

.

3.00 5.00 480V t!ESEL CI ID |Al A 2D UA3 16 Cai iht FUEL C!L ITER FPP 1 2
480V I!!SEL AJI |D 2Al-A 3A2 CD COOL TWR/AERCW FRP STA HTR $!$i 6 5.1g'
elCV 8!ESEl, EI BD 241-A 3C WS 0-FCV-67-364 EPCW $15CN ISOL VLV 0.467

.

400V I!!SEL AUI ID 2Al-A 3D CD AUI ERCN TRAVELING SCREEN I 1.5
0.00 0.00 s30V B!!SEL AUI 30 241-4 4A UA 56 ELEL PNL VENT FAN 15g' *

O.00 0.00 480V I!!SEL RI ID 2Al-A tal UA BIESEL 6EN LT CAR LC46 93.8 30.25 !
31

400V t!!SEL ACI ID 2Al-A |A2 WD plESEL [EN 2A-A RATTERT CHERIALT FDRI
480V I!!SEL CI 3D 241-4 SE UA0 EL 722 CORRIDOR HTR 3.1 7.5 Prepare g g i

p* ;
0.00 0.00 430V I!!SEL AUI fD 2Al-A 64 UA C6 PDCR EIN FAN 2Al-A 15 19.5 Checked M/ C.44YI

-

P P 480V 8!ESEL RI BD IAI-A 6C UA BG 2A-A AIR COMPRES$4R 2 30 13 2 1
0.00 0.00 490V 51ESEL AUI ID 2Al-A 60 UA $6 muffler FM EIN FAN 1.5 2.8 Reviewed .h/#
0.00 0.00 480V 81ESEL HI ID 241-4 78 UA $6 BATT HOOD EI:t FAN 0.33 0.96

%

480V I!ESEL RI BD 2Al-A 78 UA0 26 EN6 AUI LUEE 0!L CIRC PMP 0.75 1.4 Date / * 6 -- b _ I,

480V IIESEL RI ID 2Al-A 7El 1]A0 86 ENG WTR HiR/tt'IE CIL PPP | 19.6 IS - |q
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Pals 12

e s s e s s e s s e s s e s s e s s e s s e ss en e s s e e s sess ess es s essesses se ss essees s e sses s e s se s se s se ssee ss es se ssee ss e s ses s e ss ess e es s se ss e s see ssessessese eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeuessessesessesseeeeeeeeeeeesosassessesseesse eese
11ME 11RE SCAAD CPI CDki PHASE OPER (CMP 0hENT COMPCNEnf Eva HP FutLCAD SATED f5 MOTOR, M3f0R M0f0R83 Stp CCPI A B !!ME UNIO CESCRIPf!ON CUkEENT LDAD EFF PF ILR!R.S M.S e

u nuuu u uuu u ue uunno e u neueuun ennuseen o wnennunu n enun eueue u e n n e nun enuunn ennuunuuuneesuu sonesunuousenaeuununnennunennuuseensuusuun
, 450V It[SEL AUI ID 2A2-4 1C2 UA3 Ot[SEL EEN SPACE NT4 2,3 1.15-

0.00 0.00 480V 9fESEL AJI 80 2A2-4 10 UA CChTFDL PChEE IFMR 3 6. 3 2.15
.

480V I![ Sit AUI BD 2A2-4 3A2 Um3 FCwER DUILEll
'

450V CIESEL AUI ID |A2-A 33 UAQ Di[SEL EEN ELEC ID PR lifR 6 5p
433V I!ESEL AUI II 2A2-4 3C Ua3 0-FCV-67-12 ERCu DISCH SHf0FF VLV 0.667

,

460V I:!!SEL hl 3D 2A2-4 D CD AUI [RCu SCFEEN WASH PRP 10 !!.4
5.03 5.00 tiJV llESEL Auf ID :42-4 44 UA3 OG CAV INK FLfL OIL IFER PMP 1 2I '

430V I!ESEL AUI BD A2-4 48 C0 0-FCV-67-365 ERCW FET DISCN CAN SHICFF VLV 0.467
,

0.03 0.00 433V I!ESEL AUI BD 242-4 5A2 UA 31[SEL 6EN BA!!ERY CH64 3 0.65
480V s![SEL AUI BD 242 4 *0 UA3 Cl[SEL EEN F30R h!R l 6 5O .

483V !!ESEL AJI ID 2A2 4 SE UA3 !!ESEL 6EN R3C5 NfR A 6 5
#

0.00 0.00 480V 31ESEL AUI ID 2A2-4 6A UAD 1.00 2-FCV-67-66 EPE CSL ENE HT !!CH SUP VLV 0.825
P P 453V I!ESEL AUI ID 2A2-4 6C 04 C6 24-4 AIR CC"FAESSOR I 10 130

0.00 0.00 480V E!ESEL AUI BD 2A2-A 43 UA C6 FOCR [IH FAN 2A2-4 15 19.5
^

0.00 0.C0 490V DIESEL A;I ID 2A2-4 7A UA 25 80 P004 EIN FAN 3 4.4
480V C!!SEL Aut 3D OA2-4 7C UA0 CE IN6 AUI LLPE O!L CIPC PPP 0.75 #r

* * ' 48CV 8!!SEL AUI BD 2A2-4 ID 040 CS ENS hfR HfR/LUPE O!L FMP I 17.3 15 e

,

0.00 0.00 480V EFCu PCC 24 4 2A UA ERCW STEAINER A:4-4 3 7
43:V ER:s R;C 2A-4 23 TL TAAVElld SCFEEN 0-4 7.5 10p*
480V EFCs CC 04-4 Il TL SC5EEN hASW FEP D-A 40 49.9

,

48)V ER:d CC 24-4 3C QP 2-FCV-47-492 NEA:ER 2A ISCi. VLV 0.7
430V ERCu n:C 04-4 44 TL CLfLEI StnP FnP A 1.5 5.3p
43:V EE:V R;C IA-4 48 ift DLTLf! SU9 FMP I 1.5 5.3

,

430V IACs KC |A-A 4C CL EFCu PS ELEC E0u!P RN 24 FAN 5V 2.5
433V ERCW MCC 24-4 4EL TL ERCW PU"P145 STAf!;N HTR 6 13 10g*
480V ERCW PCC IA-A 4ER TL ERCu PUMP!N6 STAi!CN HIR H !! 10

,

433V ER:s CC :A4 4FL TL ERCu Pue1NG STATICN HTR J t 7.5
42)V ERCu RCC 24-4 4FR TL EECW PUMFlh6 STAi!0N NTR K f 7.5g*

0.00 0.00 43:V ER:s MCC 2A-4 50 UA ERCu STRAINER IFPR I 0.85
,

. _ 480V EfACfCR MCV ID 2Al-A It tMS 0 INCCFE INSTR EM CJOL FAN 24 5 7.2
400V I!ACTDR CV ID 241-4 II U=S REFUEL uATER PURIFICAfl04 PHP 4 15

T 7 480V PEACTOR ROV $D 2Al-A It GA 480V SNC4 EO IFPR |Al-A CDOL FAN 0.33
S

433V REACTOR OV ID 241-4 28 U*S REAC CNTRT P!T SUMP EXCT PHP 0.75
g 480V SEACTOP MOV ID |Al-A 21 Ud 24V MICECWAVE HAT CHCR 91(ALT FDR)

0.02 0.02 493V REACf3R CV ID 2Al-A 2C2 UA! ! ! CENT CH3 FMP 2A AUI CR PPP 2
0.20 0.214E0V EEACTOR MOV ID 2Al-A ?! UA 0 CCS fCOST PMP 2A-A 15 13.4

0.00 483V EEACf3R CV la 241-4 34 UAI I I 0.07 2-TCV-62-63 SEAL FLOW ISOL Viv 0.5g
0.00 480V SEACfCR MOV BD Al-A Il tiA! I I 0.09 2-FCV-42-90 CHR FLCs ISCL VLV l.6 '

,

4BOV EEACf0R R3V 83 2Al-A 3C CP 2-FCV-62-98 CFS PPP MIN FLCv VLV I 2.5
0.10 480V FEACT3R NV ID 241-A 3E UA! I I 1.00 2-LCV-62-132 VOL CCNT it ISOL VLV 0.67 0.7p
0.00 413V EEACTOR CV ID 221-4 4A UA! I I 0.10 2-LCV-62-135 EEFUEL WTR $16 TK VLV 1 2. 4 $

480V SEACTOR CV $D |Al-A 48 CMS 2-FCV-63-156 515 FnP CUTLET FCS VLV 2.6 7
0.00 480V EIACTCR NV ID 241-4 4E UA! I I 1.00 2-TCV-72-22 SPRAY HER 24 CCNT VLV 3.3 5.2p*

480V FEACTCR ROV BD 2Al-A !A UMS 0.15 2-FCV-72-23 CkfMISFFAf ER 1A (CNT VLV 5.2 B.41
3

0.10 tiOV EIACTOR CV ID 2Al-A 58 U4! I 1.00 2-FCV-72-34 SPEAf FRP 18 RECIRC VLV 0.13 0.45
0.00 453V FEACICR CV ID 2Al-A !C UA! I 1.C0 2-FCV-72-!! CNTMT SFFAY MR 24 IS3L VLV 3.3 5.2

'p*
483V 2[ACICR MV ID 281-4 5E URI 0.10 2-FCV-72-40 RHR SP MR 2P ISOL VLV 5.3 7.5

S
I 430V EEACICR POV ID 2Al-A 4A UA 0 0 SIS ICFCN INJ TK HTR 24-4 7.2 6 gg-[/,7 .480V REACIOR CV ID 2Al A 6B tmS 0 IkCORE INSTR RM CIRC PRP 24 1.5 2.2 .

480V EEACTCR MV ID 2Al-A 6Cl CD FART LENGTH CED IFMR 30 36.1 25.5 Checked [[ _

*
-

480V BEACTOR CV ID 241-4 6C2 UC 2-FCV-74-1 RHE SYS ISOL VLV 4 0.9 (/120.00 480V FEACTOR MOV ID 2Al-A 4E UAI 2.00 2-FCV-74-3 EHR FMP W FLN VLV 1.6 4 Feviewedy
'8

450V RIACTOR CV ID 2Al-A 78 UMS O INC0kt INSTR RM CHILLER WTR COMP 2A 10 14 g/p g ,480V PEACTCR POV 80 |Al-A i 7CI CP LACK FLOW 6Ah PO!ST 2A-A 20 Date
0.00 493V REACTOR CV BD 241-4 7C2 lial 1.00 2-FCV-74-12 P4 TPP 74-4 Fl0W VI V 14 1. 4
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Pale 13

0 *
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
TIPE 11ME 32ARD CPT CChi PHASE CF[R CCMPCN(NT (CMPCNthi KV4 HP FULLOAD PATED ru MOTOR' 50fDR MICR

83 SIp C098 4 I I!M( UNil CESCRIPil04 (URh(Ni LOAD EFF PF ILR!n.S n.S p.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
483V RIACTOR NV 13 241-4 7E UMS 2-FCV-74-33 RHR HEAT [ICH IP VLV , 3.2 5.2p"
480V EEACICR NV 83 2A1-4 99 US 2 FCV-68-333 FCS Fill [F FLCW CChi VLV 1.6 2.3

p

493V RIACTOR MOV BD 2Al-4 IOC UAl ! I 2-4TR 17-21 UH! ACCUM ISOL RV 6AG 0.33 3

p 480V staCICR n0y g3 2Al.4 !!4 URS 2 FCV-63-1 5tST-FhR FL CCNT VLV 5.3 7.7
e

433V REACTOR OV BD 2414 til URS 2-FCV 63-3 $15 pnp 24-4 SHUTOFF VLV !.6 3.4
p

480V EEACTCR NV ID 2Al-4 Ilt unS 2-FCV 63-7 S15 FMP INLET fnP RV 0.66 2. 8
(SOY A[ACIOR MV BD 2414 llE UMS 2-FCV-63-8 R*R Hi EECH I VLV 3.2 5.2p

0.00 480V SEACTOR EV ID 2Al 4 124 UAl I I l.00 2-FCV-63-26 $15 80&ON INJ TX VLV 2 3.5
e.

4BOV EIETOR MV ID 241-4 128 PS 2-FCV-63-152 SIS PMP 14 4 FLCW CCNT VLV l.5 3.4
4E0V EIACTOP CV 10 *Al-A 1C MS 2-FCV 63-47 515 FRP A-4 IktET VLV i 1.9

0.00 400V REACTOR OV BD 2Al-4 12( UA! I I 0.11 2-FCV-63-39 SIS BORON INJ IK SMUTOFF VLV 2 3.5
,

120.00 48)V FEACTOR MV 13 241-4 !!A UA 0.42 2-FCV-63-72 Chini SMP FLC# VLV 10.5 13.5
480V REACTOR MV 13 241-4 131 US 2-FCV-63-93 $1 TO LOOP 2 6 3 FLOW CONT VLV 21 20.5g*,
480V EEACTCR RCV ID 2Al-4 13C UPS 2-FCV-87-17 pl PCS CISP FEP FECIA VLV 1 2.8

,

$ $ 483V EECTOR MV 83 241-4 144 04 IORIC ACID IFER FRP 2A-4 15 26 ,
480V F(ACTCP NV BD 2Al-4 14C UA0 BCRIC ACII PATCH ft HTR 4 27.1 22.5O

i i 453V EEACTC% OV 83 2Al-A 143 04 33RIC ACIS TK I NTR A-4 10.8 V

,

490V fifETOP POV ID 2Al-4 154 UAl I I 2-FCV-63-10 $15 ACC IK 3 ISOL VLV 21 25
0.00 43N SEACTOR CV 83 2Al-4 153 U4! I I 1.00 2-FCV-63-til SIS TK I IS3L VLV 21 25O 483V pracTCR POV 13 2Al 4 !!C CAI I I 2-RTR-97-23 p! ACCUM ISOL RV EAS 0.33 1

,,,,

0.00 0.00 49N REACTOR MV 83 242-4 10 07s 433V SNC4 I,MR 2A1-4 COOL FAN 0.332
420v FICf3 POV ID 2A2-4 24 US 2-FCV-1-17 STIAM AFs faP !!OL VLV 1 2.6'

O.04 40V RfACf3 CV ID 242-4 29 041 1.00 2-FCV-3-Il68 EECW 24 ISOL VLV 0.333 0.V
.

0.04 4EN FEACf3 ROV ID 2A2-4 2C UA! l.00 2-FCV-3-il64 ERCN 24 !!0L VLV 0.333 \. 0.9
4.06 4HV REACf0% NV ID 242-4 2E UAI 1.00 2-FCV-3-1364 ERCu 24 ISCL VLV 0.7 2.3g"
0.06.a0V PEACTM POV 10 2A2-4 It UA! 1.00 2-FCV-3-1368 [FCu 2A ISOL VLV 0.7 2.3 $

esN EEACTCR CV 13 242-4 3C OP 0.42 2-FCV-67-Il Al ERCW SUP HM 24 !$3L VLV 0.67 2.3
0.00 480V EEACICR PCV 13 *A2-4 44 UAI I 0.30 2-FCV-67-13 thR CNini 24 CLR SUP ISOL VLV 0.13 I.5p*
0.00 4DV EIACTOR CV ID 242-4 48 UA! 1 0.56 2-FCV-67-87 LW9 CONT 24 (COL 9tSCH ISOL YLV 0.125

..

0.00 480V FEACICR MOV ID 2A2-A (C UAI I 0.30 2-FCV-67-ti thR CNTRT 2C CLR fuP IJCL .J 0.13 1.5' ~

0.30 493V E[ ACTOR MV BD 2A2 4 54 UAl I 0.56 2 FCV-67-15 LWR CNTRT 2C CLR O!SCH ISOL VLV 0.125 0.69 0.00 480V FEACTCR CV ID 2A2-4 !! UA! I 0.36 2-FCV-67-104 LWR CNTET 23 CLR DISCH ISOL VLV 0.33 1.5
,

0.00 40V RfACTOR CV ID 242-4 5C CAI I 0.30 2-FCV-67 I!2 LhR CNTRT 2D CLP O!5CH IS3L VLV 0.13 1.5
480V FEACTCR POV ID 2A2-A 5E URS 0-FCV-70-It3 SFPCS Hi EIC ISOL RV 0.33 0.75g*
4DV RiACIM CV ID 242 4 6C WS 2-FCV-67 125 CN1MT SP NT IIC 24 VLV 0.33 0.75

-

430V EfACTCR MV $5 *A2 4 6! UMS 0.36 2-FCV-67-126 CNini SP HT EIC *A VLV 0.33 0.75
450V RfACTOR MV l3 2A2-4 74 OP 0.24 2-FCV-47127 Al SUFP HCR 24 !$0L VLV 0.5 1.5*

0.00 490V PEACTCR POV $3 2A2-4 78 UA! I 0.10 2-FCV-67-130 UFFA CNini 24 ISOL VLV 0.133 I.5
-

0.00 40V REACTOR CV 10 2A2-4 7C UA! I 0.13 2-FCV 67-133 UFFR CNTRT 2C ISOL VLV 0.133 0. 6
*

0.00 430V PEACTOR PCV ID *A2-4 7f UA! I 0.13 2-FCV-67-139 UFFR CNTMi 23 ISDL VLV 0.13 0.6
0.00 40V RfACTOR OV ID 2A2-4 84 041 I 0.13 2-FCV-67-142 UFPR ENINT 2D ISOL VLV 0.133 0. 6

480V FEACTOR POV SD 2A2-A El DP 0.42 2-FCV-67-223 MR 2A PCR 18 ISOL MV 1 2.1
g', 43N Ria:TCR 50V ID 2A2-4 93 UPW 2-FCV-67-146 CCS Hi EICH 23 CIS Ci VLV 0.33 0.75

O.00 420V EEACTCR MCV ID 2A2-4 104 UA! 1 0.16 2-FCV-67-295 UFFA CNTRT 2A ISOL VLV 0.125 0.6
m

0.00 4DV REACTOR CV ID 242-4 103 UA! ! 0.16 2-FCV-67-2te UFPR CNTMT 2C ISOL RV 0.125 0.6
g' 4HV PEACTOR MV 85 2A2-4 124 CP 0.36 2-FCV-70-2 RHR NT EICH 2A VLV 0.26 1.6 -

m430V REACTOR CV 33 2A2-4 128 OP 0.36 2-FCV-70-4 RISC (GPT INLET VLV 0.26 0.6
480V PEACf3 POV la 2A2-4 12C CP 0.36 2-FCV-70-15 CCS Hi EICH I VLV 0.24 1.6

___4HV FEACTOR MJ I3 2A2-4 134 OP 0.36 2-FCV-70-It3 CCS NT EICH I & C VLV 0.33 !.6 Prepare ----b,
0.00 480V PEACICA EV 10 2A2-4 !!I UA! I I 0.06 2-FCV-24-243 RtP SFPAT ISOL VLV 0.67 2.8 Checked _[[! --

480V IE4CTOR MOV ID 2A2-4 13C DP 0.36 2-FCV-70-11 CCS Hit B & C ISOL VLV 0.26 1.6
4aCV REACICR MOV ID 2A2-4 144 CP 0.36 2-FCV-70-16 CCS NTI I INLif VLV 0.26 !.6 - pavlewed SgP i

0.00 483V R! ACTOR UV la 242-4 |+1 UA! I I 0.24 2-FCV-70-143 EXCESS LEilli INLEI CONT /ISOL VLV 0.13 0.45 bg --0.00 4ECW FEACTOR MOV 30 2A2-4 14C UA! I 0.15 2-FCV-70-90 RC PMP CONTHf ISOL VLV ! 2. 9 Date,

0.00 480V R[ ACTOR 90V 13 2A2-4 ' 154 UAl I 0.24 2-FCV-70-12 RCP CNini ISOL VLV 0.13 0.45
,

, .-
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A
IIPE TI"E SCAR 3 CPT CChi PNA$[ CP[A CCQOh[hi CCPFUNENT EV4 HP FULLGAD RATED tu MDiCR MOTOR MOTOR33 SIp CCal 4 8 flPE L%IO CESCRIPf!CN * CUEFENT LOAD EFF PF ILR!8. 5 R. S am

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.00 483V FIACfCR P3V 83 242-4 15C UA! I 2-FCV-70-133 FCP THER 94Rh ISOL VLV 0.67 0.950.00 680V FEACICR 53V D 040-4 !!E UAI I I 0.07 2-ICV-26-240 ChiRT STAk3 FIPE ISOL VLV 0.47 2.1
, . -

0.00 490V fiEACTOR M2V 10 2A2-4 164 UA! I 0.24 2-FCV-70-139 ECP Chint ISOL VLV 0.13 8.6*p 0.00 4ECV FEACTCA MCW ED 212-4 16B UAl I I 0.07 2-FCV-3-33 STEAM EEN Fu !!3L VLV 33 4343:V E!AC13R MV ID 2A2-4 16E D'S 0.36 2-FCV-70-156 R4 NT EIC 24 OUTLET VLV 0.33 ' 73

. ,.

480V EEACICR P3V ID 2A2-A 17A LMS 0.24 2-FCV-70-168 I4 8 ES EVAP Fk6 VLV 0.26 1.6g 433V REACTOR P3V B3 242-4 178 UA0 2-FCV-t-16 AFP tuRS-SG l !$3L EV t
0.00 423V FIACICA POV 50 2A2 4 17C UF.! I I 0.06 2-FCV-3-17 STEM EEN Fu ISQL VLV 33 43

,.

483V REACTOR NV 53 242-4 !!4 UF3 0.36 2-FCV 70-IB3 SMP HTI OUTLET VLV 0.67 0.6
420V PEACfCR PM ID 242-4 lil UM3 2-FCV-3-It! LCCP 1 L!kE VLV I 2.80

0.00 483V REACICR MV 13 2A2-4 18C UA! ! ! 1.00 2-FCV-26-242 An STD PIPE ISOL VLV 0.67 2.1 #'
4S0V PEACTCR PCV ID |A2-A ISE UPS 2-ICV 3-192 LOCP 2 LINE RV 1 2.8
433V AIACTOR R2V 13 042-4 194 UA3 2 FCV l-13 AFP IURB-S3 4 [SCL VLV l.6 3.40

0.00 480V EEACfCR POV I A2-4 19E DA! I I !.00 2-FCV-26-245 Ah4 !!0L VLV 0.67 2.1 '

O.00 0.00 483V SHJT33mv B3 241-4 28 L'AS ELEC ID RM ANU A-A T5 96
420V Shut:Cn 8D :14 ' 2C TL ALI ILC5 EEN SUP FAN 24 150 173 iC 0.00 0.00 433V SWT;CH ID 241 A 33 UA! ! O CK:M COOL FAN 24 75 83

0.03 0.00 4!0V SWTC ks ID 241-4 3C UN O
.

FEAC LC'ER CCUT COOL FAN 2A-4 50 59.

0.20 0.20 480V SWTDCn 13 2A1-4 43 TAS I I CCS PUMP 24-4 350 4010
480V Swit:sv ID 2Al-A 43 CD CCOL TWR FAN A-4 100 120
433V SWTD:n ID 2Al-4 84 TM SPENT FUEL Pli PUMP C-SINOR) 100 lit

0.00 0.00 43CV SHUTCOsm 63 2Al-A 80 04 Hi TR-CVC FNL At 3FMR 54 * t.250.00 0.03 49:V SWT2:n 93 2Al-A 104 U4 OR FOR VITAL BATT CK5R Ill 7.44

a

10.00 43)V SHUTEn H :41-4 IOC CAI I CNTMT AIR FETUFN FAN 28-4 50 % 58
49JV SWTEh413 241-4 !!A 00 Ali FDR 250V 8ATT CH5R No.2 5821.P3 21.00 diCV SW'C:.4 53 42-4 || UA SNTCN PD FM All HAND UNti 2A-A 75 88
490V SWIDCn 13 2A2-4 2C TL AUI BLD5 EEN EIN FAN 24 125 1430.00 0.00 43CV SWTE:nq 80 2A -4 38 04I I O CBCM C00L FAN 2C 75 83

g
2.00 410V SHufD n BD 2A2-4 3C TA FIRE PU9P 24-4 200 257

430V SWTCCa4 53 2A2-A 3D CD CC3L TCWER FAN 3-5 100 120

{- B 00 0.00 4337 SWTUn 33 2A:-4 48 UMd 0 EEACTCR LWR CC9T COOL FAN 2C-4 50 59
430V SHUTCCH $D 2A2-4 4C 0D ALT SUP CDbt ThR FAN C-5 100 q

3.20 3.20 4307 SHUTEn 83 2A2-4 4D U4 ELEC ID RM Ai* CC@R A-4 125 Its
21.C0 21.00 490V SHuttCH ED 242-4 SD UA SHC4 ID FM CHILLER Pt6 A-4 250 2750.03 0.00 430V SWTEn 3D 2A2-4 8C UMW CVS Sf3 NT IR IFMR 83 54 33.250.00 0.00 480V SHufEn 83 |A2-4 9C UA ifARCSY Lf6 CAS LS I 27 19.14'0V SWID2n 13 242-4 104 UM3 ALT FD VIfAL BAT CH5R IV 7.44b*

480V SWTCCH 83 2A2-4 114 CO NCR FD SP VITAL 1AI CH6R 2-5
430V SHUT 3Cn 33 242-A !!I TL FUEL HM3 [IM FA14 800 1200.00 0.00 6?COV SWTDCn 83 0A-4 3 UA 490V SHCN IFRP |Al-4

0.03 0.00 6900V SWTD:n 83 24-4 4' UA 480V SHDN IFRA 242-4
0.00 0.00 690CV SWTCC.N ID A-4 5 UA 4EV SHIM IfrA 2A-A

6903V SWTEn 83 24 4 8 TL ESSENT*AL ECW FRP R-4 700
y
*

8.15 0.!S 6900V SWTCCH D 2A-4 9 TAS I I ESIEN!!4L RC4 PMP F-4 700 $
0.25 0.25 6900V SETCCn ID IA-4 10 TA3 I I AVI FEED hTFt FRP 2A-4 486

g' 0.30 650CV SWTCCH ED 2A-4 13 TAS I ChfRT SPFAf FMP 2A-A 6% '

O.10 6900v SWTEn 10 24-A 14 TAS I I EESIDUAL NT RENCVAL FRP 2A-4 425 S
0.05 60cv SWTDCn il 2A-A 15 TAS I I SAFEff IN2 FRP |A-A 410

0.02 0.02 6930V SWTECH IS 2A-A 18 TAS I I CE4TE!FUSAL CHR6 FMP 24-4 690
,.
' Prepared

_ S6900V SWT!Cn ID A-4 19 CD ADI ESSENTIAL PCu PEP 4-A 500
1.30 4900V SWTEn ID 24-4 20 TA 0 PRESS HEATER SKUP 6R 24-4 485 Chocked M[1930V SWTCCH 13 2A-4 21 ft 0 FPESS HEATER CONT ER 29 415.441

i 0.00 0.00 6930V SWT:CH ID 24-4 22 UA ERCW FMP ST4 IFMR 24-4 Reviewod .p_. mg 9
j

g2 ate /'b O -
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0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

'

IIME 11'E 1CMD CPT CONT PHASE CFER CCMMNEhi CCMFONENT IVA HP FULLCAD RATER Ru fl0 TOR fl0 TOR ROTOR13 SIp C0"I A B f!ME UNID DESCRIPit04 CURFEhi LOAD EFF PF ILRIR. S 5.S ,

................................a..................................................................................................................................................................................
p 49W EEACTOR MV ID 281-5 10E LMS 2-FCV-63-48 SIS PMP l-I INLET VLV t

0.00 430V FEACTCA MV ID 281-9 -114 - UA! I - I- 0.10 24CV-63-40 - SIS BOACN INJ TK VLV 2
,

430V REACTOR MV ID 2813 !!l UAl I I 2-FCV-63-47 SIS ACC IK 4 !$0L VLV 21
e 120.00 490V FEACTOR MV ID 2113 I!C UA 0.43 2-FCV-63-73 Chini SUPP FLCs VLV 10.5p

ilW REACTOR MV ID *I13 Ilt UAl ! ! 2-FCV-63-98 S!S ACC TK 2 ISOL RV 21
,

490V EEACf0R MV ID 081-B 124 URS 2-FCV-63-94 $1 TO I & 4 CONT RVt63-941 21

I 45W REACICR MV ID 281-3 13 UNS 2-FCV-63-172 RHR RECIRC RV 5.2
480V SEACTCA MOV ID 2811 1C UA! ! I 2-RTR-l?-22 UNI ACCLR ISCL RV 6A6 0.7

,

43W REACTCR MV 10 238-8 12E 09S 2-FCV-69-332 ACS RELIEF C0hi RV (63-3321 14
0.00 480V PEACT3 Pi0V BD 081-8 !!A UAI 1.00 2-FCV-72-2 SF A4f H3 ll IS3L RV 3.3O
0.10 4tw REAC)0R ncV ID 211-3 138 UAl I !.00 2-FCV-72-13 SFFAV FEP 13 RECIRC VLV 0.825

,

48W REACTCR MV 3D 51-3 13C tPS 0.15 2-FCV-72-20 SFFAf MR 'l CChi VLV (72-201 5.2
0.00 493V REAti3 MV ID 231-3 13E DA! ! I 1.00 2-FCV42-28 SMAY MR Of CONT VLV 112-21) 3.3O

490V REACTCR flCV BD all-l 14A UMS 0.10 2-FCV-72-41 RHR SP HCR "I l$0L RV (72-411 5.2
,

430V FEACf0R MV ID 2818 149 UM 2-FCV-74-2 RHR SYS ISOL VLV 4 -

120.00 4SCV FEACICR POV ID '91-3 14C UAI 2.00 2-FCV44-21 f*R PMP 28-3 CONT VLV !.4p
-

0.00 483V REACTOR MV 10 281 3 14E DAI !.00 2-FCV-74-24 RHR PRP 19 FLCW VLV l.6
,.

48W FEACICR MV ID '81-3 15A L+5 24CV-74-35 FHR HEAT EXCN B RV 3.2
43W REACf0R MV ID 281-5 158 UMS 2-FCV-63-22 515 PMP SHUT 0FF VLV 2I"
4aN FIACTCA ROV BD 091-3 ISC UA! I I 2-PTR-l?-24 CHI ACCtn ISOL VLV GAS 0.7

, , .

43W E!A;f04 MV ID 281-3 15E UMS 2-FCV-63-4 SIS FMP 23-1 SHUT 0FF VLV !.6
4aN E!ACTOP NV ID |12 3 18 UA 480V SHCN BD IFPR *l2-3 COOL FAN (ALT FCR) 0.33I

T T 430V E!ACT3 MV ID 292-1 24 04 2-TCV-t-!I STEA't FV FnP ISOL VLV l.6
,

0.04 49W EEACTCR MV $3 052-3 *3 UAI 1.00 2-FCV-3-1263 EECW 2B !!OL RV 0.333 V
0.04 490V REACICR MV 83 232 3 2C UA! 1.00 2-FCV-3-1264 ERCN 21 !$0L VLV (3-12641 0.333b
0.00 420V EEACTOR RCV ID 082-3 2f DA! I I !.00 2-FCV-26-241 ANN ISOL VLV (26-241) 0.67

, . .

430V l[ ACTOR MV 13 212 9 31 CP 0.42 2-FCV-67-147 SUPP MR 29 !$3L VLV 0.67
483 FEACTOR MV ID 202 3 3C OP 0.42 2-FCV-67-12 Al ERCt VI ISOL RV 0.67O I T 49W REACT 3 MV ID 232-8 3D CA 48W SMN ID IFRR 23-8 COOL FANINOR FDRI 0.33

,

0.00493 SEACTCR MV BD 29 -l 4A C4! l 0.36 2-FCV-67-Il LuR Chini 2A ISOL VLV 0.33
0.00 43W IEACTOR ROV ID 212-3 ' 49 - ' UA! 'I 0.36 2-FCV-67-96 ' LNR CNTMi 28 ISOL RV 0.33O 0.00 480V GEACTOR MV la 32-9 4C UA! I 0.30 2-FCV-67-99 LWR Cnini 28110t VLV 0.13

,

0.00 49W REACTOR MV BD 212-8 4C UA! ! I 1.00 2-FCV-26-244 ANN ISOL VLV 0.67
0.00 ll0V FEACT3 POV BD 282-5 5A CAI I 0.54 2-FCV-67-103 Lut CNTRT 'l ISOL VLV 0.125O
0.00 43W REACTCR MV ID 292-3 59 UA! I 0.36 24CV-67-107 LuR CkTRY 2D ISOL RV 0.33

,

0.00 450V FEACT3 MV BD 212-3 SC CAI I 0.54 24CV-67-lit Let Chini 2D !!0L RV 0.t25
41W REACTOR MV ID 282-8 6A U"5 2-FCV-67-123 CNTMI SP NT EIC 23 VLV 0.33O
480V FEAC13 MCV ID 212-3 el tRS 0.36 2-FCV-67-124 Chilli SP HT EIC al EV 0.33

,

48W REACTOR MOV ID 282-8 6C OP 0.24 2-FCV-67-123 Al SUPP MR 23 ISOL VLV 0.5
0.00 48W FEACTOR MV 83 *l2-3 7A UAI I 0.15 24CV-67-131 UFFR CMINT *A !!OL VLV 0.133C 0.00 48:V RIAct0R MV BD 212 8 73 UA! I 0.13 2-FCV-67-134 UFPR CNTNT 2C !$0L VLV 0.t33
0.C0 al0V FEAC10R MV ID '92-8 7C UA! I 0.!) 2-FCV-67 l!I UPPR CNini 29 !!0L RV 0.133

0.20 0.20 43W REACTOR MV ID 232-3 7E UA 1.00 2-FCV-70-207 CMS DEp!N SUP VLV 0.125
0.00 43W REACf3 POV ID 280-3 II DA! I 0.13 2-FCV-67-141 UPPR Chi'i .3 ISCL VLV 0.133

*
,

0.00 45W REACTS MV ID 212-3 ID CA! I l 0.42 0-FCV-67-152 CCMPi HT EC C VLV (67-152) 0.67
0.00 480V RfACICA RCV ID '82-3 98 UAI I 0.17 2-FCV-67-297 UFPR CNTRT 2? !!0L VLV 0.125b ' *

0.00 43W Riatt04 MV ID 212-3 9C UA! ! 0.!& 24CV-67-293 UFPR CNisi 2D ISOL VLV 0.125
,

43W ffACTOR MV ID 2321 10C D'!$ 2-FCV-3-193 LCCP 3 LINE EV (3-1931 1 Prepared M
-

*.
43W REACICR MV ID 252 0 10E OP 0.42 2-FCV-70-78 CCS PRP 14-A & 15-3 VLV 0.43
42CV EfACTOR MV ID '52-3 !!A CP 0.36 2-LV 70-3 RHR HT EICH I VLV 0.26 Checked ,/ ,

4.09 43W PEACTOR MV ID 252-3 !!B UA! 1.00 2-FCV-3-1793 IRCW 15 ISOL VLV 0.7 '[4BCV FEACTCR MV ID 282-3 !!C 07 0.42 0-FCV-70-39 CCS FflP A & I ISOL VLV 0.33O ''

0.09 48W REACTOR MV ID 282-3 llE UAI 1.00 2-FCV 3-1794 ERCH II ISOL VLV 0.7
,

g /-/f-- kelCV REAC10R RCV 13 282-3 124 DP 0.36 2-FCV-70-196 CCS Hi IICH A 8 C VLV 0.33
Elw REACTOR MV ID 232 3 ( 12C OP 0.36 24CV-70-14 CCS NT frCH A-C VLV 0.26, . ,

.-
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| . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .IlME TIME 50Af4 CPI CCNT PHASE CFER CCMPCNEh! COMPCNENT EVA HP FULLOAD FATED gu MOTOR' MCICR ROTOR13 SIp CCMS A B 1;ME UNil CESCRIPI!CN CUERENT LOA 0 EFF PF ILRI eN. S R. S

.................................,...............................................................u............................................................................................................
I 483V PEACTOR M3V la 292-8 12E UMS 0.24 0-FCV 70-40 SFPCS NT EICH A VLV 0.13p
) 480V EEACfCR ROV BD 212-3 134 ' ' UPS

-

?-FCV-26 13 ~Hf fP MtR 2 CCd VlV 0.13
e

| 43N REACTCR RCV la 282 3 til DP 0.36 2-FCV-70-23 CCS TMP 24-A 8 28-3 VLV 0.33
p 480V REACTCn RCV BD 282-3 13C OP 0.36 2-FCV-70 21 CCS PMP 2A-4 & 28-8 EV 0.26 -

4!OV REACTOR MOV ID 282 3 13E UMS 0.24 0-FCV-70-1 SFPCS NT ETCH I RV 0.13
4E0V REACICR RCV IS 32-3 144 CP 0.42 2-FCV 70-76 (CS PMP 24 4 & |l-8 VLV 0.43
4SJV EEACTOR R3V I3 2121 143 OP 0.36 2-FCV-70-75 RHR WT E1C 3 ISOL RV 0.26p

0.00 480V FEACICR M3v ID 52-3 14C UA! I 0.15 2-FCV-70-87 ECP CNIPT ISCL VLV 0. 7
e

490V REACTCR M3V 13 012-3 14E CPS 2-FCV-3 It4 LOOP 4 L!hE EV (3-1941 1
0.00 480V REACTOR ROV ID 282-3 !!A UAI I 0.54 2-FCV-70-It FC FRP Cth!"i 150L RV 0.125. O

| 0.00 48W REACf04 R3V 33 212-3 !!B 041 ! 2-FCV-70-134 R:0P 1 SOL VLv 0.125
,

0.00 490V FEACTCR POV 83 282-3 !!C CAI I 0.24 2-FCV-70-140 EP ChfMT ISOL VLV 0.13
| 493V t[ACf0R ROV 13 282-3 15E URS 0.36 0-FCV-70-It4 NT EIC ISC VLV 0.33' O A480V FEACTCR POV $3 :52-3 168 URS 0.36 2~FCV-70-l'3 PHR W1 EIC I OUT VLV 0.33

0.00 43W fiEACf0R M3V BD 282-1 16C 0A! I I 0.06 2-FCV-3-47 STEA1 EIN FW ISOL VLV 33
0.00 480V FEAtiCR MOV 53 252 3 174 UA! I I 0.06 2-FCV-3-100 STEAM EEN FW ISCL VLV 33 #S 45JV SNJf CaN 83 231-1 28 00 COOL fur FAN 3-S (Atl-F8) 100 120

,

e
46)V SHufCCn ID 31-0 2C TL AUI ILC6 EIN SUP FAN 18 !!0 173
49W SWit:mm 3D 281-3 20 TM SPEhi FUEL P!T PURP l-8 100 !!4

0.00 0.00 480V SHUitCH I3 281-1 34 UAS ELEC 59 FM AHU 8-3 75 96
.

0.00 0.00 480V SWT Cum 93 281-9 38 U4! I O CKt3 COOL FAN 28 75 II

0.20 0.:0 48)v SHU70CnN I3 281-8 3C TAS I I CCS PUMP 3-3 350 404
0.00 0.00 480V SkufD:n 33 281-8 43 UPd 0 REAC LOWER CCMPT COOL FAN 25-8 50 59

,

490V SWTD sN 83 Ill-l 4C C3 CDOL TEA FAN C-5 IFR SW 100 V 120
43cv SWTDCH 12 31-9 48 im SECIF CH5 P'mP 200 221^

0.00 0.00 480V SHUTC ut 10 081-3 BC UA Hi !R-O|C PNL 81 & B2 IFMR 54 38.25
m

0. G 0.00 430V SWTE:n 13 281-3 13 UA STHDIY LT6 CAS LS 3 40 27 19 1
490V SWTC:n 83 31-3 104 UM3 ALT FCR V!TAL BAff CICR Ill 40 140g
48W SWTD n 83 281-8 !!A UR3 ALT fct SPARE VliAL lAff CH6R 53

,

3.20 3.00 480V SHUTCCn ID :52-1 25 to EttC ID FR A/C CC'FR l-l 125 143
433V SHUTO:n 83 282-3 ' 2C - ' TL ' AUI 6LD6 6EN EIN FAN 28 125 145g'

' -

O.20 0.20 480V SHuf:Cou 83 32-3 :D TAS I I CCS PPP C-S(hCR FCR1 350 404
9

21.00 21.00 480V SHutt n ID 212-3 34 UA SHION BD RM AIR HAND UNIT 29-3 75 Il

0.00 0.00 4904 SHUTDCH $3 252-1 33 UA! I O CEER CCOL FAN 3 75 13g
2.00 430V SNT: n 33 282-3 3C in FIRE PUMP 23-8 200 257

q
420V SHuTDCH 83 32-3 el CD COCL TOWER FAN D-3 100 120
49W Swit:sN 13 212-5 4C UM3 UNIT 2 PEA:t itBS CRAME 123 32.3g

0.00 0.00 490V SHUTt:n 33 32-3 50 UPW 0 f!ACTCR LWR COPPI C00L FAR 28-3 50 5t S
0.00 0.00 430V SHUTD0n la 212-8 BC UMW CVS Sf3 Hi IR IFPR 83 54 31.25|

10.00 480V SHUTDCn 83 282-3 9C CAI I CNTMT AIR FETUEN FAN 3-9 50 'l
, p-

0.00 0.00 430V SWTE:n 13 212-3 !cA Uas 125V VITAL BATT CH6R IV 47 7.44
m

15.00 15.00 490V SWTCCn ID 212-3 109 TPS RN TUFR TUFN EEAR C!L PRP 75 130
0.00 0.00 6900V SWT33n 13 28-3 3 04 49W SHDN IFFR 281-8g

' oO.00 0.00 6900V SHUTCCn la 28-3 4 UA 42W SHCN ITMR |I2-3
0.00 0.00 6tCW SHUID:n 53 25-8 5 UA 43W SHtN IFRR 25-8

q 0.15 0.15 6100V SWTE n 13 29-3 3 1AS I I E!$tht!AL RCs PRP P-3 700
| *

I S4t#3V SwfD0n 13 28-3 9 ft ESSENTIAL RCW PRP M-I 700
0.25 0.25 6900V SHUTCCn ID 23-8 10 TAD I I AUI FEES WTE PRP 3-3 486 g

-

g' 0.30 4900V SWIDOn la 23 3 13 TAS I CNTET SPEAT PMP 23-8 610 Prepared m %
"

,'

O.10 6900V SHUTE:n 33 Il 3 14 TAS I I FES! DUAL HT PEROVAL PHP 28-3 425 O, / j
8.05 4900v SHUTD:n 13 28-8 15 11.5 g I SAffii INJ PMP 25-3 410 Checked /#ff__

0.02 0.02 anov SwinCn n 3-1 Il TAS I I CEnfRtrusAt CHis pnp 3-3 slo Reviewed 8#fq m6McV SHuit:n 13 28-3 19 CD AUI ESSENTIAL RCW PHP l-l 600
3.30 6900v SHUTCCn la 3-3 20 in g PRESS HEATER Brut ER 28-3 485 Dato M / b87[.,

( 69007 SWi3Cn 13 231 ' 21 TL 0 PFESS HEATER truP LR 2C 415.44
,

-
._. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - .
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! C
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i Diesel Generator Loading at:
-

! a. Blackout (BO)
.

'

, b. B0 with Phase A Isolation
! c. B0 with Phase B Isolation
i
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J10-Jan-86 '

Seluoph Natear Plant - Olesel Generator Loansg at Ilsciout
;,. Pete Ig

ono=......................ono.no.oo..,................................................................k. ,

I!nt 83A88 CPT CCat PHASE OPER COWNENT COMPCNENT EV4 HP FULLOAO RATED H MOf04 NOTOR ROTOR
.. . . . ...

8 30 CCMS A 8 I!ME UnlO lE5LilPTION CURFENI LDAD EFF FF 3LRI dR. S

&_ i 480V C0tf 4 AUI BLI6 VEnf 33141-4 24 04 I I PIPE CNASE CLR FAN lA-4 20 24.1i 480V C04f & AUI BLt6 VENT la 141-A 34 04 SHitu IFPR En 14 E1H FAs 143-4 2.5 4.1
*

i 480V C3hi i AUI kl6 VENT ID 141-4 35 U4 SHil81 IFMR M 14 EIH F AN 141-4 2.5 4. 8P I 480V C0ti 4 AUI BLE6 VENT BD 1414 3C U4 SMTON IFRA M 14 EIN FAN lA2-A 2.5 4.1i 480V C0tf & Aut ILt6 VENT B3 IAl-A 44 04 I I ME M El 669 CLR FM 14-4 5 4.8
*

i 480V Coni & AUI RC6 VENT 83141-4 43 UA I I PEN M EL 690 CLR FM 14-4 5 6.1p* I 480V CCai & AUI SL96 VEtt ID 141-4 4C U4 I I PEN M El 714 CLR FM 14-4 5 6.1L 480V CCNT 4 A|.I 8LCS VEMI 331A1-4 6E UA SP FUEL Pli CLR SU9 fMP A 0.33 0.89
#

I 480V C0h! 4 AUI ILC6 VENT ID 141-4 88 04 480V ll M 14 A/C C0hD IA-4 20m F 4BCV CCa! 4 AUI ILt6 VENT 80141-4 8C U41 I I CCNT BLt6 EPER6 Alt CL UP FAN A-A 10
I 480V C04T & Aul EtG VEnf la 141-4 9E C4 480V 88 M I4 A/C ANU 14-4 10 12.4

7.

1 480V CChi & ALI ILC6 VENT ID 1Al-A !!4 U4 I I SP FUEL PIT FMP A-4 CLR FM 5 6.1(;. I 480V CC4f 8 AUI SLC6 VENT ID 1A14 !!S C4 480V B0 M 14 A/C CPRSR 14-4 53 68L 480V llE!EL AU1 ID IAl-4 D CA 26 BLD6 $ UMP PNP A 3 4.6
'

7 480V I!ESEL AUI IS 1414 6C UA 06 IA-4 AIR CCMRESSOR 2 to 13e' I 450V ITISEL AUI ID 1A2-A SAI U4 E65 CO2 REFRI6 UN!f 2 3
;

P 483V llESEL AU3 33142-4 6C 04 56 IA-A AIR COWRESSOR I 10 13 ,
*

L 480V EACu MCC 14-4 2C 04 514f104 CECE Su# PUW 4 5 3.5e i 48W REACICA MV ID 141-4 10 C4 480V 83 IFnR 141-4 r00L FAN 0.33i 480V FEACf02 CV ID 141-4 44 UA B C $!S ICRCN INJ !! HTR 1 A A
'a

&T 480V SEACTDR nDV 13 141 4 14C 04 80RIC ACID ft A HIR A-A 10.33 IC i 480V FEACTCR POV 93 141-4 14E CA - IGRit ACil it C HTR A-4 10.33 95 480V REACTCA CV ID I41-4 168 U4 33RIC ACID IFER PW 1A-4 15 13"
da

I 480V EEACTOR MOV 131A2-4 II U4 480V SHIN ID ITMR 1A2-A C00L FAN 0.32(b
eTetal 183.45 24

0
^.

-- 0.00 4MV CONT 4 Act BLl6 Vest 33141-4 54 UA! RES NT REM PMP 14-A CLR FAN 5 389 0.00 480V CCNT & AUI Kt6 VEh! BD AAl-A IIE2 UPW SHIEll BLt6 VENT EAD EN 3 f.60.00 480V C04f 8 ADI R06 VENT BD lAl-A 124 04 BATT H EL 661 EIN FAN A 4 2 3
^

0.00 483V CChi & AUI SLt6 VENT 50141-A SE2 UMW SEH RC6 Vent NN 3 4.4g 4.00 48W C0af n AUI BLt6 VEni 13 Ill-A 120 UA CC41 RO6 RE$$ FM A-A 15 20
'

O.00 483V CON! l AUI ILt6 VENT la 141-A 6C UMd CNIRT FU56E AIR EIN MCN 0.15 1.4
m

0.00 tiOV C:sf n AUI ILb6 VEti 33141-4 IIEl Ces CRIMT LCutt COMPT AIR EN 3p 4.00 480V CCnf & AUI Kt6 VENT 501Al-A ICA CAS 12 V VIT IATT H ! EIN FAN 141-4 0.5
0.00 480V C047 & AUI RC6 VEnf la 141 4 102 04 COtt fur IFMR 3 2.55

9
0.00 480V CCNT & AU1 ILt6 VDT 83141-4 fl CPd St STS 161 TFACE IFMR A 13.04 32.75g- 4.00 480V CCuf & AUI BLIG VERT B3141-4 la U4 PRI't WIR MAEEUP P914 20 24.59.00 480V CONT 4 AUI kt6 VEET 85141-A 14 UMd SAS EFF BAD En 3 7.25

*

0.00 450V CCtf & AUI IL56 VEnf ID IAl-A 103 UA! $1 FMP IA A RR CLR FAN 3 3.3(' - 0.00 400V CChi & AUI KDE VENT ID 141-4 74 UAS 4B0V ll M 14 PRESS f A3 !al-A 3 4.60.00 480V CChi 4 AUI SLES VEIT 13141-4 Ilt UA 0 0 SHTM 83 H A PRESS FM 1A-A 1 2
9

0.00 480V CCt! 4 AUI BLC6 VENT 83141-A 7C2 UPN CChD VAC PMP AIR EIN EN 0.75 1.4/-- 0.00 484 Ctsi i AUI kt6 bluf 33141-4 30 U4 0 CNini ANN VACUU!! FAN 84 1.5 3.)
.

0.00 480V Cod! & AUI kt6 VEmi la lAl-A ID CAS 4B0V 10 M tl RESS FM lil-A 3 4.6 S
0.00 400V CCar & AUI SL86 VEuf 33141-4 181 U4 RAD MN & FIRE PROT IISI PNL 37.5 45.1 31.375

'g 0.00 480V CCh18 AUI kC6 VENT 83 IAl-A $8 UA! I CNTRT SPRA' ve IA-A Pn CLR IM 5 6.10.00 4B3 C0hi I AUI Kti VENT 831A1-410E2 UPN AUI ILDF VENT N04 3 4.6 -~ 9Prepare
~,

0.00 480V CDN14 AUI kt6 VENT la IAl-A 70 UAS 125V F.TT M II EIN FM ll! A 0.5 Checked O b _.' 0.00 480V l!!$EL AUI la IAl-A 73 U4 86 P.fT H0DO EIN FAN 0.33 6.t1 _ __

O.00 440V llESEL AUI 3D 141-A 44 UA .
86 4LEC PNL VENT FM 15 Reviewed 4 MrO

q
> ;

. e r- a.
_ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ - _ _ _ _ . -
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leguoyah axlear Plant - Diesel Senarator toading at Bladout
., Page 2

P
.uu..unusun...uu.u.. nun.un nu.n....nu.uu..un un. nun.nu, unuunnenuununnuununuennusu.n.nunnenu.nu u.uunun

u u.nuunu.. unusu==.. =unne
*

!!ME I:4RS CPI CChi PHASE CFEt CCMPCNEti ConPDwEwl KV4 NP FULLO48 RATED Ku NOT04 NOT04 M3T04( 80 CCPB 4 8 fine UNil CESCRIPflCR COMENT LDAD EFF FF Illt #M. S

u.uuun.nuunnoun.nu.unnua.....non.unu.nu.uuuuuu.un. noun.un-.u.unnunnou.unun..nuno.an.n unnu..unnu.=unu..n.n..uu0.00 480V 8!ESEL AJI 80 141-4 541 U4 O!!SEL SEN LT C48 LC45 14 30.25 *
.t. uuu.n====.un==.n.nu

0.00 480V 51ESEL ALI B3141-4 68 U4 C6 RUFFLER FR Elle FA# 1.5 2.50.00 430V !!ESEL AUI 18 141-4 2C
p 0.00 480V t!ESEL AUI 13 141-4 il

* L43 1.00 1-FCV-67-68 ER6 DSL EE NT EXCH $UP VLV 0.125
04 (CkTROL FCWER IFER 3 3.6 2.35 *0.00 450V I!ESEL Act la 141-4 64 U4 26 GODR EIN F44141-4 15 19.5

0.00 4POV BIESEL AUI ID 142-4 542 b4 8]ESEL 6EN 84ffERr CH64 3 0.65p 0.00 483V llESEL Aut ID 142-4 74 U4 4615 GCCM Etd f 4m 3 4. 6
8.00 480V O!ESEL AJt ID 142-4 19 U4 CChiS0L F0*ER IFnt 3 3. 6 2.55

*

0.00 480V I!E5EL AUt $$ 142-4 63 04 05 EBOM ErH F44142. 15 11.5(, 0.00 480V 11ESEL AUI ID 142-4 64 040 1.001-FCV-67-64 EM6 CSL Eh6 MT ErCH SUP VLv 0.825
i

0.00 480V ER:s nCC 14 4 SE 11 4 ERCu STP4!NER IFMR I S.85
a

0.00 4BOV EECu RCC 14-4 24 U4 ERCS STP4!NER 414-4 3 7p 6.00 460V ; tit 0:4 ID 141-4 38 041 I O CPOR COOL F4N I4 75 83
8.00 480V SHUTCChe ID 141-4 104 04 NCR FOR 125V VITAL BATT CKER I 7.44

*
0.00 48)V 5tT90s4 ID I4 4 '.C UMs e REAC leser CCMPT C00L F4414-4 50 59p* - 0.00 480V StiDCat 59 148-4 !) U4 CONT Fit MI 4-4 69 774.00 480V $1uip0mit B0142-4 tt 04 $f4xD8f LIG Cal LS 4 54 38.25

*

0.00 480V StTDCut 83 142-4 43 UPW 0 PEACTOR IWR COMPT COOL F4N IC-4 50 59p 0.00 410V SWTCCm4 33142-4 31 04! I O CRCs C00t F44 tC 75 83
0.00 6900W SHUTCCH 8314 4 3 c4 480V SHCN IFMR 14-4

a

0.00 6900V SWTOCW4 la IA-4 5 04 480V SHD4 IFnt 14-4 '(* 6.00 490;V SHUTCCat 8314-4 4 DA 460V SHC4 IFMR 142-4
0.00 6900V Shuiltst la 14-4 22 U4 ERCW PRP STA IFnt 14-4 9

\-
q

Tatan 441.08 137.715 9

re

0.02 480V CONT & AUI IL)G VEIT 30 141-4 108 U4! ! ! CENT CHR6 PMP 14-4 RR CLR F4N 5 6.1
n

_ 0.02 430V PEACTCA POV ID 141-4 2C2 04! ! I CENT CH6 FMP 14 AUX O!L PMP 2 3.1Q 0.02 6100V $4700 4 la 14-4 18 T4S I I CEnfRIFU64L CHR6 PMP IA-4 690 9

Total 6976 -

m

O 0.15 6900V $NUfDLu4 la 14-4 0 fa$ I I ESSENTIAL RCW PflP 2-4 700 9
,

Tots! 700C *

9:

(- 4.20 4807 CCui & AUI BLIG VEET 95141-4 SC L'Al I I CCS & 4FN PRP SP CLR F4N 4-4 20 Il
'

O.20 480V EEACTOR POV BD 141-4 !! UA 0 CCS ICOST FPP 14-4 13 18.4
9

0.20 483V AE4titt n3v 13142-4 IOC U4 f.00 0-FCV-70-201 CNDS CEMI4 WSi EV4r ILC6 SUP VLV 0.125 0.45p 0.20 480V SHUT 20mN la 141-4 el TAS I I CCS PurP 14-4 350 404
.

9

intal 385.I25G Prepared

Checked M
'

O 0.25 4900V SMuiDoes la 14-4 10 148 I I AUI TEED bit PNP 14-4 436 Reviewed N q

f cate J-W-H,.

9

_ _ _ _ . _ . _ _ _ _ _ . _ _ . _ . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ _
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Page 31

l 6
......s.............s.s..s......s.....s.s....s....s.es.s.......s............ss..,.........ss...s.......s...................s..s..s....s.s.....sse...s.......s.....................s.....s..s..a.s.s.s...s....s..s.s.-

| #
.

I II'( KE9 CPI CC4f FHASE CIER CG?tEh! CCVCNE NI KV4 HP FULLOAD RAIIS KW ROTC4 R0f04 NOTORp 83 C3MS & l flPE Dil CISCRlfilts (URRfwT LOA 3 EFF , PF Illi #B,5
..es... .s..s.as

ess.sase.sa.a........s.seen.s.o.assses.o..s.seass.s....ss.s.se.. .s.sss.a.s.s.ss.s.a.es.s.a.s....s..e.ess.. seas..sa.s.a..s.es.sssa..a.s..s.a.s.seassa.esa.se..s......sa...es..s.assass.s..ss..s.ss as.es..e
|

f- fetal 486
| #

P
1.30 000V $4T30W4 3D IA-A 22 14 0 PRESS WAff t BruP GR IA-4 485

e

i f total
485 . e

2.00 4 tov $WTDOWN 10 142-4 3C 14 FIRE PUMP 14-4 200 257

C Total 200 a

C' I
3.20 480V SetKt4 B3142-4 43 04 Coti RR A/C CPRSA 4-4 125 144 *

e

(' fotal 125 e

r
1.00 480V !!ESEL AUI 13 141-4 28 UA3 36 C4V TNK FUEL CIL grga gap g L

=

3.00 480V BIESEL Act 83 142-8 44 UAG DE EAY ikK TUEL 0;L IFER PMP
1 2"G

e.
Total 2

G
n.

- 21.60 490V $WTKe4 3014>4 2B C4 SNTD4 Il RN AIR MAND Wlf 14-4 73 309
-

Total 75

G
e

O
-

.

G .

-

G .

m

O ~

m

O Prepared

Checked _ M __ ._ _
g ' Reviewed [/> A m

.

j Date /.~ /Tdd
y

_ _ _ _ _ _ , _ _ _ _ . _ _ . - . _ _ . - - - --- * --
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5etuorah Nuclear Plant - Diesel Generator leading at llaclout
Pete 4

f7
P-

seses.esssss eassese.ase.asa..es.eas.esssassseessessessoassenes. ass.o.a.senessessaanessosssessesessessssssasones.asassesasesseessessessesessesesseosseesseseeweessesse.aeosesassessee.eessesessessessess.sossessesesseosses. esse!!M( ISAS CPT t041 PHASE BPER COMP 0hEkT COMPONENT KV4 NP FULLOAD RATED FM CTOR A0f04 N0f04e 50 C0rt A I TIPI UNIO CESCRIPi!ON CUSEEkT LDAO EFF FF ILRI en.1

eesses....ses..easses...e.sses..ss.sessee.se s..es....es.. esse...e...ess. ..soess..ss..ssseness...
. (= _ i 400V C0tf & AUI ILt6 VEtf Il ll!-3 24 UA $HIDM ITMR RR ll EIH FAN 153-3 2.5 4.4 *

i 480V CChi & AUI ILt6 VENT 83191-1 23 UA SHitN IFRR FM 18 EIN FA4101-3 2.5 4.1
i 480V CCat & Aut ILOG Vthi 13 III I 2C 04 SHTDu IFnR 44 II EIN FAN 132-8 2.5 4.4p L 480V C0hi & AUI BLt6 Whi ID 181-3 *9 ' 04 SP FUEL Pli CLR SURP FRP l 0.33 0.11 *
i 480V C0h! & AUI BLE6 VENT ID tlt-B 34 04 RECIP CN6 FRP RM CLR FAN 3 4,7
1 480V CSI & AUI ILD6 VEhi 3D tit-B 3E UA $FtN ID $A A/C CIR PMP t-l 20p i 480V CChi & AJI ILt6 Mtf ID 121-8 44 UA I I PEN RM EL 669 CLR FA415-9 5 6.1 *
I 480V C0bi & AUt Itt6 VENT ID tit B 48 04 I I FEN f M EL 690 CLR FA4 II-I $ 6.1
i 413 CDef 8 Act SLO 6 VENT ID 181 B (C 04 I I PEN R1 EL 714 CLR FA4118 3 6.1

*

p i 480V CChi & Aut BLt6 VENT 83101-3 'E DA 480V ID FR II A/C CPRSR 11-8 40 75 e'
.

T 413V CCat & Act SLD6 VENT BD 181-8 II 04 480V BD RM 18 A!C CCND 1B-8 25 32
F 4BOV CChi & AUI BLt6 VEnf BS 131-8 BC UAI I I CCNT ILD6 EMEE6 CL UP FA4 31 10

m i 480V C04f & AUI Ill6 VEtt ID 191-8 BE UA I I P!PE CHASE CLR FAN 15-9 20 24.1 e
i 480V CChi & ACI ILt6 VEtf ID 181-3 ft 04 I I SP FUEL Pli PW I-I CLR FAN 5 6.1
i 410V C hi & AUI Ill6 VEtf ID 1313 tE 04 480V ID RM 15 A/C ANU 15-8 25 32g 1 480V I!!SIL Act ID lit-l 50 UA D6 ILD6 SUV PMP 3 3 *P 480V I!!SIL AUI 13 Ill-B 6C 04 D6 Il-I AIR COVRESSOR 2 10
F 450V I!ESEL AUI 33 182-3 &C UA C6 Il-B AIR CCMFEE550R I 10 13p L 480V EECs RCC 13-0 2C UA STaf!CN DECK SL'"P pnp I 5 3.5 a
T 480V FEACTCll PCW 13 181-1 33 UA 0 0 IIS ICRC4 INJ TK HIR 15-8 6
i 480V AEACTOR CV 83 III-I 35 UA 450V SHtt la IFRA til-l C00L FA4 0.32

c i 480V REACTCR POV ID 1B1-8 39 UA 480V SHtt ID IFAR 11-8 CDOL FANIER FORI 0.33
.

m.T 480V REACTCR CV la III-l 3E UA SCRIC ACID TK 4 N3 3-B 9y5 480V FEACTCR RCV ID 151-3 44 JA IOK!C ACID ITER PMP 13-3 !$rg i 480V EEACTCt CV B31318 4E UA SCRIC ACl3 TK C HTR l-1 1'

I 480V FEACTCR RCV ID 112-B 24 UA i-FCV-t-il $1EAM FW PMP ISOL VLV 1.6 3.4
9-

p ista! 236.00 24 6
- --

G
90.00 490V CD47 & AUI BLD6 VEtt il 181-3 ttE UA BATT RR EL 669 EIN FAN 0-3 2 3.t
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10-Jan-86
Sequo alt naclear Plant - Blesel Eenerator Leahag at llackoutr

Pale !!,

.

p ..................................no................ono.............................................................!!PE 33AA0 CPI CCui PHASE CPER CCRPOWERT CCRPCutui IV4 NP FULLOAS RATES KW N0704 NOT04 MOTOR
,

10 ttPS A B flut Uu!B t(SCRIPi!04 (UFFIni LCAD ITF FF usif R3
. .

#..... ............. ..,.......... ... ........... . ... ........ ......... ....o..... .... .... .. . ..., 0.00 480V I!!SIL 1I ID 282-1 el 94 / DE R003 !!N FAR 282-3 IS
........... ...

e 0.00 480V ll(SEL Act 80 232-5 44 UAD 1.00 2-FCV-67-67 EME OSL DE HT IICH SUP VLV 0.125
0.00 480V I!!SEL AUI 30 282-3 14 04 95 80 R004 EIN FA4 3

*

0.00 450V CIESEL Act 30 282-1 II U4 C0hiROL P0h(R IFMR I 2.55p 4.00 410V [ rcd RCC 25-3 24 U4 (RCW SiAA!N[R I:t-B 3 7
8.00 450V (PCs MCC 28-8 58 UA IRCW STRAINER IFMR i 0.35

*

0.00 410V SHufLCa4 la 2813 IC 04 hi TR-Cyc FNL ll n 32 ITHR 54 35.25n 0.00 480V SHUTCCat 38 231-8 la UA STANtif LTE CAR LS 3 40 27 It.I "6.00 450V Snufl0s4 30 2818 33 UA! I O CatM COOL FA4 28 75 37
0.00 480V SHUTSCb4 la Ill l 3A CAS [L(C ID IN AHU 9-8 75 h4 0.00 480V Swi30:4102313 4B URV O RCAC LOWER COMPI COOL Fit 28-3 50 590.00 480V SHuit;mN ID 232-8 3D Und 0 EEACTOR LtR CCRPI COOL FAN 2D-3 50 59

e

000 IIN SNufD0s4 la 212-3 ft Urs CVS 575 hi IR IFat il 54 3s.M
("'* 8.00 480V SHUTL0s4 33 2121 38 UA! I O Cita COOL FAN 29 75 33

s

8.00 43# SNuflCne 33 232-0 104 UPd 125V VilAL lAff CHER (V 47 7.44 *
*

9.00 6MOV ShuTDan BD 28-8 3 UA 480V SW:4 IFMR 231-3g 0.00 6900V SitufDfs4 Il 28 I 22 UA 480V IFPR 25-3
0.00 4900V SHUTCOs4 Il 25-8 4 DA 480V SHCX IFRA 282-3

a

0.00 4900V SW0st 83 28 8 5 04 480V SH:s ITNR 25-3r
e

Total 477.33 150.44g
fil

9
0.82 480V C0ui & AUI ILIG VEsi 39 231-8 3C U4! I I CENT CHR6 PMP 28-3 I!! CLI FAN 5 6.1ri- 0.02 480V FEAC!CR POV 83 281-5 5C2 UAl I I CDT CPS PMP 23 AUI CIL PRP 2 3.1
0.02 69009 SHUT 30s4 33 25-B II TAS I I CDTR1 FUGAL CHRE pnp 231 480

m

Q
~

fatal 687 m

C
, 0.15 6900V SNilTICM 30 21-B B IAS I I [SSDf!AL RCW PMP P-8 700

9

G . Total 700 m

- C
.

0.20 410V REACTOR MOV Il 211-3 5[ U4 0 CCS 300ST PMP 28-9 15 15.4
9

0.20 450V PEACTCR ROV la 282-3 7E C4 1.00 2-FCV-70-207 C#0S Cinis SUF VLV 0.125
t ('; 0.20 410V SHUf8CVN 83 281-1 3C 183 I I CCS PURP 23-3 150 4040.20 430V SHUT;0s4 33 232-3 23 IAS I I CCS PRP C-SINCR SCR) 350 404

9

(~;
Total 715.125

. .
.

m

8.25 6900V SHuf80e4 ID 23-3 10 Tal I I Act Ftll uit Par II-I 486
'

Checked^
Tota! 406

'' .
q

Reviewed .

Date / ~~6 d- -

'
.

m
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30-Jan-06 ,
Setuoy2 Nx! ear Plant -liesel Generator tsadini at Bladout eith Phase A !solstics

Page i

O ......;................................................................................................................................................................................................................ #

TI'i[ 33AAD CPT CChi PHASE OPER COMPONENT COPPCNENT EVA HP FULLOA9 PATEB fu ROTOR MOTOR MOTOR$1p CCPI A 8 Tine t*N!D HSCRIPTION CURREuf LOAO EFF PF RRIn.S ,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .I 45W CC4T & AUI ILD6 VE4113141-4 34 UA SHIC4 IFRR AM 14 EIN FAN 1A3-4 2.5 4.1- p-" "
I 480V CC4T 4 AUI kt6 VL4T ID 1Al-A 33 UA SHitN IFRR EM la !!N FA41Al-A 2.5 4.1

,

I 480V CC4f & AUI ILO6 VEET 30141-4 3C . U4 SHfDN IFMR RM 1A IIH FAN 842-4 2.5 4.1
L 460V CCNT & Aut SLD6 VENT 901A1-4 4E U4 SP FUEL Pli CLR SLPP FMP A 0.33 0.18,g"

T 480'.' CCNT & 40I SLt6 Muf 18141-4 It U4 480V 18 RM 14 4/C CChD 14-4 20
,

I 433 CChi & AUI ILt6 VENT ID IAl A 9E 04 450V Il RM 14 A/C AHU 14-A 10 12.4
ip 41W CChi & AUI RD6 VEtt 30 lAl-A IID 04 400V ll ER 14 AIC CFRSR 1A-4 30 61
L 480V llESR AUI ID 1Al-A 50 C4 C6 8tt6 $ UMP PMP A 3 4.6

,

P 480V ll!SEL AUI BD 1A1-4 6C 04 961A-A AIR CCMPEESSOR 2 10 .13
1 48'" ?!!SEL AUI ID 142-4 541 UA C6I CO2 FEiA!6 UNIT 2 3O
P 43W IlliEL Aut ID 1A2-4 6C U4 8614-4 A!R CC* PRESSOR 1 10 13

,

L 420V EFCd !!CC 14-A 2C CA STAf!CN DCrt 509 PUMP A 5 3.5
i 430V $[ACTCR MjV 831A!-4 JD CA (IW $3 IFMR 141-A CDDL FAN 0.33*
I 43W FEACTOR MOV B31Al-A 14C UA ICRIC ACID it A MTR =-4 10.13 f

,

I 43W EIACTOR MOV 13 141-4 14! UA 80RIC ACIO ft C NfA A-4 10.13 9

p7 . $ 480V JEACICR P.0V 83141-A tal 04 00RIC ACID IFER PPP 14-4 15 13
I 48W REACTCA CV 83 142-4 18 U4 450V SHtN ID IFMR 1A2-A COOL FAN 0.32

,

Total 133.48 18
,

O
0.00 45N C sf & Act KI6 VEuf ID lat-4 til 04 RAD MON & FIRE PROT llST PNL 37.5 45.1 31.375
0.00 430V CCui & EI ILOG VENT 10 141-4 182 04 CCNT Put IFRR 3 V
0.M 43W CCui & AGI BLt6 MRI ID 141-4 24 04 I I P!PE CHASE CtR FAN 84-4 20 24.1
0.00 450V CCnf & ACI ILt6 VENT 831A1-4 2C VA I I EMER 6AS INT Sf5 FA4 A-4 20 24.1

,

0.00 43W CGuf 6 OI ht6 VENT 83141-A 2E CAI EMER 643 TNT Sf3 A-A HTR 140.00 460V CONI & CI 336 M41331A1-4 44 UA I I PEN FM EL 669 CLR FAN 14-A 5 6.1O
0.00 48W C0tt 4 Act ILC6 VEtt ID 141 4 43 04 I I PE4 RM EL 690 CLR FA414-4 5 6.1

,

0.00 48W CCui & ALI BLt6 VEuf ID 141-4 4C V4 I i PIN RM EL 714 CLI FA414-A 5 6.1~ ~

0.00 430V CChi & Act Ill6 VEtt ID 141 4 54 UAl RES NT RER PRP 14-4 CLR FAN 3 3.8O
0.03 48?V CCnf & AUI Rt6 nENT ID 1Al-A SE2 UPW SERV SLt6 VENT RON 3 4.4

,

0.00 48W CCNT 4 AUI ILOG VENT B3141-4 6C UMN CNTRI PURGE AIR EIN HON 4.75 1.4
0.00 480V Cth' & Aut SLtG VENT ID 1Al-4 74 UAS 480V 3D RM 14 PFESS FAN 141-A 3 4.6O
0.00 48W C0ti & Auf kl6 VERT 83141-4 78 UAl I I C04T RD6 EREft PEESS FAW 4 4 I l.6

,

0.00 4)W CCnf n AUI ILt6 Whi 3D 1414 7C2 UPt COND VAC FMP AIR IIM MCM 0.75 1.4
0.00 48W CCai & OI Itti VENT 82 141-4 70 LAS 12iv IATT IN II EIN FAN lit-A 0.5O 0.00 400v CCat & El Itt6 VENT CJ 1A1-4 IA UA PR!n MTR PArELP FRP 14 20 24.5

,

0.00 480V Cont & A4I Rt6 VENT 88181-4 li; liAt ! I CCNT ILD6 EPER6 AIR CL UP FAN A-4 10
0.00 48W CCLT 4 AMI Rt6 M4f 13141 A 13 L".1L 480V ID RM ll FFESS FAN lli-A 3 4,6

,

@ 0.00 alW C04T & Auf Itt6 VEET IS 141-4 14 C'd 6AS EFF RAD RCN 5 7,25
,

0 80 430V CCtf & AUI It!$ VEN! 131A14 98 UPd $1 SYS NT TFACE IFRA A 11.C4 12.754.00 483 (Cai & 4I Ill6 VEsf ID ;41-A 104 URS 12 V Vlf lATI RM I EIN FAN lAl-A 0.5g*
9.00 43?V C:ht 8 AJI BLt$ VENT 82 IAl-A 103 UA! $1 pnp IA-A FM CLR FAN

3 3.8
,

0.03 48W CCnT 8 AUI RC6 Vis! B3 !al-A 10E2 UPW Ad! ROS VENT MON 3 4. 6
0.00 43CV CChi & Auf Et6 KNT ID IAl-A IIA UA I I J FUEL Pli PMP A-4 CLR FAN 5 6.1 *

0.00 48W Corf & CI ILt6 dei M lAl-4 !!!! Def Chini LCER CCPPT AIR EN 3
,

0.00 490V C0tf 8 AUI IL:6 4ENT la IAl-A IIE2 UPW SHIELS ILt6 VENT FAD EN 3 4.6
0.00 4BN CCeT & Act RCS Wef ID 141-4 124 UA BATT R5 EL 669 E!H F44 4-4 2 3 Prepared

_
,O

0.M 483V CCNT & El RC6 WNI BD !Al-A 12D UA CCNT ILC6 ffESS FAN A-4 15 20 '

O.H 4Bev Il[SEL Aut 33 141-4 ID C4 CONTEDL PCER IFMR 3 3.6 2.55 Checked
4.00 480V OIESEL AUI ID 1A1-4 2C UA3 j.001-FCV-67-68 EM6 DSL FN6 HT EXCH SUP VLV 0.825O 0.00 48W I!ESEL CI 13 141-4 44 04

,
],

D6 REC Pm.VEtiFA4 !$ Reviewed (
,

r,

[ D3t*j'-lS*~2$,
_ _ _ _ . _ _ _ . . _ _ _ - - - _ _ _ _ _ _ _ _ _ - _
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Sequoyah helear Plant - Stesel Generator Leading at Itaclout eith Phase A Isolation Page 2
i i~,

p'
....................................................................................................................................................................................:. ,-

,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'

I!Pi ICA5D CPI (CNT PHASE CPER CCPPCNENT COMPChENT KV4 . HP FULLOAD RATED If NOTOR MOTOR 80 TOR
Stp CCPI A B !!nt UNIO tE5CRIPTION CUHExi LCAD , EFF FF ' ILRI5.5 a

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0.00 480V I!(SEL AUI ID lAl-4 5Al U4 O!ESEL 6EN Li CAI LC45 34 38.25~

0.00 480V O!!SEL ACI BD IAt-A &A 04 C6 ACCM (IH FAN IAl-A 15 19.5
p'

l 0.00 430V I!!$EL Au! 13 141-4 60 'U4 D6 EFFLER RM EIN FAN 1.5 2.0'

* 0.C0 4+2V E!!SEL Act 13 lat-A 75 UA C6 IATI HOOD !!H FAN 4.33 0.tL5 e0.00 450V IIESIL A3I 13142-4 18 04 CONTR3L PCWER ITMR 3 3.6 2.35
0.00 4SCW 8tfSEL AUI 331A2 4 'A2 UA 81[SEL 6EN IATIERY CHER 3 0.65
0.00 45W I!!$tL AUI ID 142-4 44 040 1.0014CV-67-46 E"5 OSL EG NT IICH SUP VLV 0.125I
0.00 48W ti!!EL AUI ID 1A2-A 69 04 C6 FCCM (Ik i AN lA2-A 15 19.5

e

0.00 48W lit!EL AUI 33 142-4 74 04 26 3D RCCM EtH FAN 3 4. 6
0.00 450V (FCu CC 14-4 24 UA ERCd STFA!hER A14 4 3 7O ,:
0.00 450V [FCU RCC la 4 5E U4 ERCW STEA!NER IFnR I 0.35
0.00 49W REACICA CV 831Al-A 34 UA! I I 0.07 l-FCV4243 SEAL FLCs ISOL VLV 0.67 2.1
0.00 450V 8tACICR ROV $3 IAt-4 33 UAI I I 0.0914tV42-90 CHR FLCW ISOL nV l.3 2.0O
0.00 430V REACICR PCV 83 lAl-A 4A UA! I I 0.101-LCV42-133 FEF WTA SICRASI it VLV I 2. 4

,

0.00 48W REACTCR NOV BD 141-4 4E DAI I I l.0014CV42-22 lust SPEAf HDR IA-A FLD CDC VLV 3.3 5.2
0.00 433V FEACTCA CV 83 141 4 7C2 UA! 1.001-FCV-74 !! RHR FrP IA-A M!N FLOW VLV l.6 3.4

,
0.00 483V '[ACfDR CV la 141-4 124 UA! I s 0.1014CV43-26 SIS SCRCN INJ TK SH OFF EV 2 3.5 '

,.

O.00 4S0V FE ACTOR CV 931Al-A 1:E DAI I I 0.111-FCV-63 39 SIS SCFON INJ TK INLET SHf 0FF VLV 2 3.5
0.00 483V REACTCR CV ID IAl-4 13E CA! I I 1.0014CV-63-lil $15 ACC TK I FL ISOL VLV 21 29.6
0.00 480V REACICR CV ID IA2-A III UAl I I 0.2414CV-70-143 EICtLS LTCnN leTI CCNT InET VLV 0.13 0.45

,.

0.00 483V ff ACTOR RCV 50142-A !!E UA! I I 0.07 l-FCV-26-240 CNIMT STAsD P!PE !$0L VLV 0.67 2.1
~ 0.00 430V SEACTCR CV 131A2-4 til UAI I I 0.07 t-FCV-3-33 STEAR 6EN FW ISDL nV 33 43 m0.00 483V REACTCR CV la lA2-4 17C 041 I I 0.04 l-FCV-3-87 STEAM 6EN FW IS3L RV 33 43

0.00 480V FIACTCR CV 13 IA2-4 ISC UA! I I !.0014CV-26-242 AMS STAND P!PE ISOL VLV 0.67 2.1"
0.00 400V RIACTCR CV la 142-4 198 U41 I I 4.0614CV-26-243 RCP SPRAf IS3L VLV 0.67 2.1g
0.00 48W PEACTCR CV 10 142-4 ItC UAl I I 1.0014CV-26 245 ANNuttS SFR!NK ISCL RV $UP 0.67 2.1 S
0.00 4in SNUICCuN 83141-A 28 C4 CCNT EM MU A-4 60 77
0.00 463V SWTCCoq la IAl-A 21 UAl I O CECM CCOL FAN 14 75 $3,.

_ ' '
qO.00 4"Y SWTOCuq 131 A1-4 3C (*e O REAC LOWER COMPT COOL FAN 14-4 50 59

0.00 580V SFufDCnN 83 141-4 104 04 NCR FCR 125V VITAL BATT CKSR I 7.44
0.03 40V SHullCuN ID 1A2-4 33 UA! I C CEDM COOL FAN IC 75 13 m0.00 4BCV SHUTDCvN ID 142-4 48 UPW 0 REACTCR LWR CC''T CDOL FAN 1C-4 30 59
0.00 48W SwitCvN ID IA2-A #C U4 STAcaV t!S CA5 u 4 54 38.25
0.00 490CV SMUTCCu1 la IA-A 3 04 480V SHCN IFPR 1A-4g
0.00 6100V SWIDCuN ID IA-4 4 04 430V SxCN IFnR 1A2-4 S.
0.00 490W SWTCCv4 IS IA-A 5 UA 48W SHCN IFRR 1A-4
0.00 6400V SWTDCuN 8014-A ' 22 U4 ERCW PMP ST4 IFrJt 14-4g m.

Total 606.46 !$1.'l65
r

a a,

0.02 480V CCNT & AUI BLIG VENT ID I41-4103 UA! ! I CENT CHP6 PMP 1A-4 RM CLR FA4 $ 6.1g'' .
O.02 48CV EEACTOR CV la IAt-A 2C2 UA! I I CFNT CHS PRP 14 AUX Cll PMP 2 3.1
0.82 4900V 5%f 8Cs4 3314-4 Il TAS I I Cr d!FUSAL CHR6 PMP 14-A 480

'

Total 607

g Prepar 9,

0.04 44CV l[4CTOR WV 10142-4 21 UA! l.001-FCV-3-li68 ERtu llH 14 ISOL RV 0.333 0., Checked M.

0.04 48u REAtra ev n a2-4 2C ut i.a i4Cv-3-ina rRCoA ISat av u-lial 0.m 0. ,g
, gj ,

.I i
D' te . /~/SWh>

'

3,

,

_ _ _ _ _ _ _ _ _ _ _ _
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Page 3

O
..........................nu..............u...u....u........u.................................................u.................................................u.....u...u........u....un..u......'
fine 80AA3 CPT CCal PHASE OPER COMPC4ENT COMPCNfMT EVA HP FULLCAD RATED fu ROTOR MOTOR M0f0R51p COPS A B TIME UMll itStilP11Cn CUEAtui LOA 3 EFF PF ILI!N.1 ,

su a u uno...un.u..uu un.....u.u un.u.u ..u.u..un.nu.uuuua...un.uu.......u.uun.n uno.u...uu un..u...uen..u..unen.un u .nua.. .u.uun.........u.a.nuous,g, Total 0.666
,

*

9.05 4900V SWT3 bt 10 14-4 13 TA5 I I f4TETY INJ PRP 14-A 480

p Total 480
e

O
0.06 480V BEACTOR R V la 142-4 2E DA! l.001-FCV-3-8364 ERCN 84 ISOL VLV 0.7 2.3
0.06 480V F(ACTCA MCV 3D lA2-4 34 UA! !.001 FCV-3-!:t3 ERCV la 150L VLV 0.7 2.3

O
Total I.4 o

0
*.

0.10 410V t[ ACTOR R3V ID 141-4 3E DAI 1 I l.001-tCV-42-132 VOL CDui it ISOL VLV 0.67 2I
0.10 6900V $WTCOs4 8014-4 14 TAS I I FES!tuAL NT REPOVAL PMP 1A-A 4;$g

e

Total 425.67
r

,.

%
0.11 tt00v SHUIRM 9314-4 $ TAS I I ($$ENTIAL RCW PRP J-A 700

e

Total 700

C
S

'~

0.20 483V C04T 4 ACI Itti VEnf ID I41-4 5C UAI I I CCS & AFW PRP SP CLR FAN A-4 20 18O
0.20 483V FEACTOA POV 301A2-4 10C CA !.00 0-FCV-70-209 CN25 CEN!N WST EVAP 8tCS SUP VLV 0.125 0.450.20 480V Swit:n 23 148-4 43 TA$ ! I CCS PURP 12-4 350 404

'
fotal 370.825

G
m

0.21440V REACTOR 83V 4D 188-4 2E UA 0 CCS B00$i PMP 14-4 15 13.4

'
Total LS

Oa

m
0.25 6900V Swf20tu 1314-4 It TAD I I AUI FEED ITR PHP 14-4 486

f i- .

Total 486
'

n Prepared
,~

Checked M3.2* st0V snuis0su 33142-4 4 uA Ceti es 4/C CPRs4 A-4 125 letn "*"'***dI#,,, ,1 ,2s

i
'

re. /-/s'- 4-

__ - __ . - .
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.

O
s es ess e ssu s es sa s se esssssssssssssssssssssssa suseassessessesseessessssssenessess ness ans es osas es se s sus ssas s e sesse oussess ess e ss e ssnessessessessesseesse sses sessesseousseessseouss eneesssssessese.s es s essesse nesuneessessees
!!NE BOARD CPI CCNI PHASE CP[R COMP 0 HEN! COMP 0h[NT EVA HP FULLOAD RAffl tu MDTOR MOTOR n0 TOR51 CCM8 A I IlME UNIO BESCA!Pi!ON (URR[NT LOAD [FF FF ILRI

p .

-

R. $ m-

. .
us us ennusu.s en nuous u e.unn.susuonen e.eu.s e.sena u.uu sos une n n u unne s a.u se n usue nnus suuen.n un.unuununnesuunsuneussusun. ses.usesueuunsensuusu su usseousenus

* m

* 5.00 480V I!!$EL AUt 33 IAl-A 20 UA3 35 D*V TNr FUEL O!L IFER PMP t 2p
3.0* 450V !!!!EL AUI 40 lA2-A 44 UA0 CE CAV ikK FU[L O!L IF[A PMP 1 2

m

g Total 2
,

O
23.00 480V SrJitCUN 03 lA2-A 23 UA $NTON 80 RR AIR HAND UNIT 14-A 75 SI

'

fetal 73

.
,.

!?0.00 assy RiacicR ROV 33 sal A 6[ U21 2.00 1-FCV-74-3 RNR pnp IA-A FLOW VLV l.6 iN
820.00 480V RE4 TOR MOV 52 141-4 134 UA 0.421-FCV-63 72 CNTNT $ UMP FLOW VLV 10.5 13.5

,

,

p Total 12.8
,

f'
9'

%
n.

9

O m

O q

r' N

O
9

C n 9
'

,

fi- m

Go .

7 Prepared [ n
' Checked M

.?
, Reviewed 8M 9
5 '

Data M/WPd
_ _ _ _ _ - _ _ _ _ _
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Page 5

C
o.o.oo..oon..............n.n.....n...............n................................................................................................................ '
!!RE ICAFD CPI CCui PHASE OPER CCMPChENT CCMPDMEMI EVA HP FULLOAD RAffi FW MOTOR MOTDR MOTOR

............u.n.
$1p COMS A B I!ME UNIO CESCRIPflou CUFRINT LDAO EFF PF ILRIp.5

e.
noun.nu.ausu.....u..uuu unn.n.n..n.ununn ununuu.unun.un. ..uns.u u.nunuununen.nnnn.nnnu...u..unununnu.unu..nuun...ui 480V CCtf 4 AUI BLD6 VEuf ID 138-8 24 04 SHTDN IFMR RM 19 EIH FAN III-I 2.5 4.1

nn..unnunnoun. un.ub~
i 483V C311 Au! Et6 VEti 10181-3 23 UA Shits IFna Rn la IIM FAN !$1-3 2.5 4.1

,

1 483V CCut & AuI BLI6 VEu! la 111-3 2C - U4 SMICN IFRA RM ll IIH Fat 152-3 2.5 4.1* L 480V CCNT & Aul ILt6 VENT ID 181-3 !$ UA SP FUEL Pli CLR 5tMP PHP 3 0.33 0.58O
i el3V CChi & AUI hC6 VENT la 181-1 34 04 RECir CHE PMP BM CLR FA4 3 4.7

e
1 480V C0h! & AUI BLt6 VEtt ID 181-8 3E VA SHIN $D RM A/C CIR PPP B-3 20IO 413V CChi & AUI ILD6 Viti IS '81-3 5E U4 480V 10 RR ll AIC CPRSR ll-l 60 75I 480V CChi & Au! ht6 Viti 33 til l ll U4 483V ID RM ll A/C CCND 13-1 25 32

,

1 493V CCNT 4 AUI $tt6 VEuf 13181-8 TE UA 410V 33 RR 13 A/C AMU 18 5 25 IlL 400V O!ESEL AUI ID 1011 50 US 56 ILD6 SCMP PEP G 3O
P 443V I!ESEL AUI 30 til 1 6C U4 5613-1 AIR CCMFFES$3R 2 10 m
P esCV t!ESEL AUI 13 132-8 4C 04 C611-B AIR CCMrESSOR I le 13L 433V ERCS MCC ll l 2C 04 STAT!0N DECK SUMP F38 3 5 3.?O I 4809 5EAC1CR 809 83 til-l 3D U4 400V SHDu ID IFnR is. t COOL FAN 0.32 ,

I 453V EEACICR OV ID 181-8 JD U4 480V SHCN SD IFMR 15 9 COOL FACNOR FCCI 0.33
1 450V $EACICR MV BD 181-9 3E 04 BORIC ACID TK A HTR l-8 9C
3 GIOV IEACTCA CV ID 1019 44 04 80RIC AC!D IFER PMP 18-5 15 m:
1 480V EEACiti POV 23 131-8 4E UA BORIC ACID ft C HiR l-8 91 483V RE4CTCR EV 13 132-3 24 U4 |-FCV-t-il $fEAM Fu PMP ISOL VLV !.6 3.4

m

fatal 106.00 15' O
e

V
4.00 440V Crui & ACI RDS VEtt 38111-3 Ill 041 EMER 6AS TRRi $i5 3-3 HTR 17.6 16''
O.00 430V CCat & AUI ILE6 VENT ID 131-3 132 U4 CONT PWR IFaR l.5 .m
0.00 480V C3ti & Aut ILI6 VEui 10 lli-B It UAl $1 PMP 18-8 RM CLR FAN 3 3.8
0.00 480V CCtf & AUI BLC6 VEkT 83111-B 44 U4 I I PE4 PR El 661 CLR FAR l!-l 5 6.1*

0.00 480V C31 & AVI Il56 Viti 53131-3 48 UA I I PEN RR El 690 CtR FAN 84-8 5 6. 8
.

0.00 480V (CNT & ALI SLt6 VEtt ID lli B 4C CA I I PEN RR EL 714 CLR FAN ll I 5 6.1
_

0.00 483V CCet & Aal SLDS Vest il 131-1 54 UA! RES NT RER PRP ll-l CLR FAN 5
- 3

C
0.00 430V CCh! & AUI BLt6 "3T 50 til-l 6C UA UNil CONT ANN 575 5 6 4.250.00 400V C0ei & AUI Il56 VEuf 18 til-l 68 UPd C04i EN EMER INTAKE RAD MR 0.T5 1.40.00 490V CCLI & AUI IL 6 Vini ID Ill-l 6E2 UFW SHTEN 90 AM CHILLER l-l CCN IFRR 3 38.5 2.55

g'
O.00 480V CCui & AUI 8tt6 VERT BO Ill-I 7C UA$ 480V 13 ER 14 FF($$ FA4 lAl-l 5 4. 6 m
0.00 el3V CChi & AUI SLt6 VENT ID 101-3 752 09W CNTRT ht6 Lt CCMI All F.C4 3 1.4
0.00 492V CCtf 4 ADI BLl6 VEuf 53 til l 7E DAl I I CONT all'6 EMR6 PEESS FAN 1-3 1 1.6O
0.00 4004 CCut & Act SLt6 VEnf 13 Ill-l la UA PRin WTA !!AtEUP PPP II 20
0.00 4539 CCai & AUI Ill6 VEh! la til I IC LA! I I CC4f kDE EMERS A!A CL UP FAN 3-B 10

'

p' 0.00 410V CCat & AUI ILt6 VEmi 13181-8 801 U?u COND VAC PW N2 EAREE AIR Etn R3 0.75 3.4O.00 450V C3T L AUI BL26 VENT 30 !!! l 102 U"W CNTRT PUESE A!R EtH R3 0.T5 1.4 3
0.00 440V C3! L AUI ILC6 BENT 83191-3 ff Da I P!FE Cwas! Ctn FAs 13-1 20 24.1p' 0.00 483V Cttf & AUI It06 VEh! 13181-3 f4 .$ 125V 44ff EM ! EIN FAN IA2-8 0.5
O.00 480V CCnf 8 ACI ILt6 VEnf 13131-3 9C C4 I I SP Fl:EL Plf FMP l-1 CLR FAN 5 6.1 S
0.00 433V CCui & AJI RD6 VEtf $3 lit-l f3 UA$ 433V ll FR 16 PEESS FA4152-8 3 4. 60.00 43CV CCnf 5 AUI Itt6 6thi SD 1013 llc 04 I I EMER EAS TERT $Y$ FAN 3-3 20 24 *

8.c4 450V CCtf 4 AUI ke6 VEET 301813 !!E UA BATT RR EL 669 E!H FA4 3-3 2 3.10.00 490V C3f 6 AUI Itti VENT 83 til l 124 EAS 12 V Vli BAff En 11 EIN FAs 182-5 0.5
' 7 48:V C3f & AUI SLS6 VElf ID 131-312E U.g SI Sys NT ?AACE IfnR 8

11 12.73 Prep. red,*
.0 480V COT 4 AUI h!6 VEtt if Ill-l !!!2 U4 C0hiILE6 PFESS FAN 3-1 15 20

'

v.00 480V I!ESEL AUI il 111-9 18 04 CCNTKOL PCtER IFM4 3 2.55 Checked
0.00 4839 IIESIL Aul 33 111-3 2C UA3 1.0J 1-FCV-67-65 fr6 DSL EN6 MT EICN SUP VLV 0.125

0

#
Reviewed M0.80 483V I!ESEL AUI la 181-8 44 U4 D6 ELEC PNL VEtt FA4 15 20 N

j
Dato bM,

,
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.

C. ...no.........oo........oo...no.........................................................................................................', *
II'If ICARI Cif CCNT PHASE CrER CCMPCNENT COMPcNENT EVA HP FULLOAS RATES 95 MafCR MOTOR MOTOR

. . . . . . .

SIp COMS 4 B TIME UNil CESCRIP110N CURRENT LOAD EFF PF ItRIn.I e

,oo......... noon.......no...............................oo.........no,,,,oon..............................,................
0.00 410V I!ESEL Act 53 Ill-8 $At U4 31ESEL $EN Li CAS LC47 38.25

-

0.00 480V D!ISEL ALI 80 131-8 64 C4 26 ROOM (IN FAN lit-l 15
e

0.00 412V I!ESEL Act IO III I el 'U4 86 ILefLER 1R EIH FAN 1.5
* 0.00 410V I'ESIL Au! 10 lit-B 73 U4 86 fAli H000 E!d FAN 0.33g

1.00 el V I!ESEL Act 83 182-3 18 U4 CONTROL POWER 1FMR 3 4.5 2.55
,,

0.00 480V 3|ESEL ACI ID 182-1 542 U4 O!ESEL 6EN IAITERV CH6R 3 0.650.00 el V I!ESEL AUI 831B2-8 64 UA3 1.00 |-FCV-67-67 EM6 ISL EN6 Hi EICn SUP VLV 0.t25I
0.00 410V IML AUI 13 152-9 68 C4 16 800M EIN FAN 152-5 15 19.5 .
0.00 430V I' A AUI Il 182-8 74 U4 06 BD A005 EtH FAN 3 4.4
0.00 480V EFCs RCC 18-3 24 04 ERCN S!PAtkER all-I 3 7O
0.00 410V ER s MCC II I 5E U4 ERCW STRAINER ITMR t 0.95

,

0.00 elCV IEACTOR POV la ill-1 7C VA! I I 0.06 t-TCV-62-61 SEAL FLCu ISOL VLV 0.7
0.00 490V REACTOR ROV BD tit-I 7E UA! I I 0.09 l-FCV-62-f t CHR FLCW ISOL VLV tO
0.00 430V REACIOR 80V $3131-8 BC UAt I I 0.101-LCV-62-136 Ch6 PRP FLCW VLV 1. 4

,

0.00 480V RE4Cr02 n0V ID 181-3 109 J4! I I 0.09 I-FCV-63-25 $15 BORON INJ TK VLV 20.00 480V SEACTOR May 13 til-I 114 UA! I I 0.101-FCV 63-40 SIS I0liCN Iul it VLV 2 ,C
4.00 480V REACTOR R3V H 1919 14E U4: 1.00 t-FCV-74-24 thR PMP II FLOW VLV t.& ,

0.00 410V FEACICA MOV 13 112-3 2E VA! I I t.001-fCV-26-241 ANN ISOL VLV (26-2418 0.67 2.1
*

0.00 410V IEACf0R ROY 33132-1 4E DAI I I 1.001-fCV-26-244 Au ISOL VLV 0.67 2.10
0.00 41cv SEACTCt MCV 55 152-1 16C CA! I I 0.06 l-fCV-3-47 STEAM EEN FW ISDL VLV 33 43
0.00 ti V IEACTCR 90V la 132-1 17A UAI I I 0.06 t-FCV-3-100 STEAM EEN FW ISOL VLV 33 43
0.00 480V SWTCCH ID 191-3 23 UA! ! O CECM COOL FAN ll 75 830 0.00 480V Switen la 181-8 48 UMa 0 REAC LCWER COMPT C03L FAN 15-8 50 59
0.00 4SOV Swi:CH ll 181-3 Il GA STAN:If LT6 CAI LS 2 27 - 39.25
0.00 480V Swf3CH 83192-1 18 U4 CCui AN AHU 3-8 60 77O
0.00 480V SHUTUCH 10182-B !I UA! I O CRDn COOL FAN tl 75 II
4.00 4tav SWII0tN 831821 50 UMd 0 REACIOR LaR CCRPT COOL FAN 13-1 50 59
0.00 480V SWTCCow 10 II2-B 104 UPW 125V AC V!TAL IATI CHER !! 47 7.447'
O.00 4900d SnufDCn la 10-8 3 04 (30V SHth IFRR 11-1 $'
0.00 6900V SMUTCCM 3011-8 4 UA 480V SH:N IFPR 182-3, _

0.00 6900W SNufaCH ll 15-8 5 UA 480V SH:N IFRR 30-8O
0.00 6900V SHUTDCW 1319-0 22 UA 450V IFPR 15-3 q

fatal 569.37 126.09,

9

0
0.42 480V C0ui & AUI ILI6 VEtf la lit-l 3C U4! I I CENT CHR6 PRP 15-1 RM CLR FAN 5
0.02 480V DEACTOR ICV B3131-3 SC2 UAI I I CENT CH6 PEP tl ACI O!L PMP 2 3.1
0.82 6100V SWT:Cn l318 8 18 TAS I I CENTR!fuSAL CHR6 PRP 18-9 690

$
fatal 687

C,

g 0.94 480V RE4CTOR POV la 132-l 2C Dal f.00 |-FCV-3-1264 ERCu 18 ISOL VLV (3-1264l 0.333 0.9
,

'

4.04 430( SEACTCR MCV 52 Il2-B 25 t!A! !.;01-FCV-3-1265 ERCN 11 ISOL VLV 0.333 0.9 S

g Total 0.666 c . , --
-

_ q

Checked M
'8' '

4.05 6900W $NUf3084 il II-I 15 TAS I I SATETT INJ PMP 15-3 410 Reviewed n 9

I
-

Date /kb
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Sequoyah Nuclear Plant - Diesel Generator Leading at llackout eith hate A Isolatten Page 2

O '

..............u.............................................u.............................................................................................................................................
| 1 11( 90AAD CPI (Chi PHASE OPER CCMPONENT CCMP0Niki IVA HP FULLOAD RAffl Et MOTOR MOTOR ROTOR

llp COM8 A 4 TIME UNIO CESCRIPi!04 CIEREmi LOAD EFF PF ILAIp.3 e

. .. u un .u u u ..... .... u. u.. .. uu ..u u.u. .. .u n.. ... ....... . .....u . u u .. . .... .....u u..... .u u n.u......uu. u.u.u u ..uu.u n o.. .. .. ...... .... .un......uunn uo.nou.o
' ~

' Total 4!0

a

O ' e:

4.09 48W REACTOR ROV 83 152-3 !!I UA! 1.001-FCV-3-1799 ERCW 18150L VLV 0.7 2.3
9.09 480V EE ACTCR MW ID 132-0 lit CAI 1.001-FCV-3-1794 (RCu 15150L VLV 0.7 2.3g

-

Total I.4

|
O .-

0.10 480V IEACf3 RW II 181-8 Il CAI I I t.00 1-LCV-42-133 VOL CCui TK 150L VLV 0. 4b 0.10 690CV SEftcen la ll-l 14 TAS I I FESIDUAL HT P(MOVAL NP 19-3 4 23

,

Total 425.1 ,

0.15 4900v safDCe4 la II-I f TAS I I [ISENTIAL ACu NP N-I 700

g Tota', 700
,-

.

Y
b

4.20 4tW C0ef 4 A31 ILDE VEsi I3 Ill-B 3C UA! ! ! CCS & AFU PMP SP CLR FAN 3-! 20
8.20 '93V PEACf3 ROV ID 192-3 !!! 04 1.00 0-FCV-70-206 CNDS DEMin VLV 0.125 0.45
0.20 483V REACfCR R0V la 182-8 7E 04 1.00 1-FCV-70-207 CN33 t[ntu SUP VLV 0.125 0.45g**
8.20 490V S4f;Cui la 181-B 3C TAS I I CCS PUPP 15-8 350 404

-

'

g " Totat 370.25 -

P'
O.21440V REACTCt POV la ill-I SE UA O CCS 8035T NP 15-8 15

'

Total 15 .

O 0.25 6900V smil0sq 3319-3 30 tal I I AUT FEED uit NP 18-3 486

g istal 486 m

.
'

3.20 480V 5til:e4 90112-3 23 04 CONT API A/C CPRSA B-3 125 til -

Total 125
Prcparcd h

* - - %

* Checked _ M
*

Reviewed MN["'"E,I*.
i*

5.00 400v I!!$tt Act l8 III-B 23 040 M EAT INK FUEL O!L IFER NP 1 2
- n

j NW4_ / "/(*-Id
,

, .

*
. --

so,
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tequoyah Nuclear Plant - Diesel Generator leading at Itackout eith Phase A Isolatiot
Pale I

O
..u.........u.........u.........u............................................................................................................................'....u...........................u....u........u. #

IIT SOMS CPI CONT PHASE CPER CCPPCh(NT CCfn skf NT EVA HP FULLOAD BAT (8 KN 50f04 MQiDR MOTCRllO CCRI A I IIRE UNil CESCRIPficN CURRENT LOAD IFF FF ILAIR.s e
u....... ... ..u.u...u..u..... .....uu .....u..... ...uu.......u..u........uuun.u....u. nun.nu.u... ....u.u.uu....uuno..uun.uu...u.uuu..u..u..u.a.u u..u.a.ununa.5.M tlW litSEL Act Il til-l 44 UA3 06 BAT INK TUEL O!L IFER PRP 1 2, , ,

Total 2

O e

15.00 48W SHUTON IS 182-8 103 TPS M TURS IURN 61AR OIL pnp 75 11.5p
,;

*
Total 75

O e

2if; suW $NuiO4 Il 182-8 34 04 SHTM ID Ril All NAND UN!! 15-3 75 II' 21.00 483V SHUTCCsN 33 152-8 33 U4 5HCN $$ SM CH! LER PkE l-l 2*0 275
,

Total 325 iq e.
9

O
120.00 48N R[ACTER ACV 83 Ill-l lic UA 0.43 1-fCV-43-73 CNTNT SUMP FLJU VLV 10.5 '

120.00 430V REACTCA RCV 53 151-3 14C UA! 2.00 1-FCV-74-2I RHR PMP 18-3 CDNT VLV l.6

- Total 12.1
N

O m

l';. .

_

C n

O n

r s n

Y: ,

r *
,

C [Prepared ,
'

Checked
. '

e.,1...a span -
,

-
! ;

/#) $ k b___ _Date
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10-Ja4-3 Sequoy$ Nuclear Plant -Ineset 6enerator loating at Blackout eith Phase A isolatton
Pale t

P
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
#'

I!PE SCAA3 CPI CCNT PHASE OP[R CCRFCNENT CCMF0hENT EV4 l# FULLOAI RAffl KW MTCR ROTOR 5310R51p tant 4 I ilRE UNIR DESCRIPf!DE CORENT LOAS EFF PF - RRIp.5 ,-

I 48W Ct14 AUI RIG VENT B3 2Al-A 34 U4 ShTD4 IFRA RR 24 EIN FAN 2Al-4 2.5 4.1p
T 43CV C3i & Act ht6 VEni 53 241-4 33 UA

-

* SNTCN IFMR RM 24 [IN FA4 2Al-A 2.5 4.1
,

, T 45W Chi & 48 RS6 VEtt 33 2414 3C U4 SHTON IFRA RM 2A EIN FAN 2A2-4 2.5 4.1! P 43CV C316 Aus kC6 42! II 31-4 6C CAS HI CCNT AIR CCRFESR A-4 20 25.7'

i 44W CCat & Att kl6 VEti 13 2Al-A 18 U4 48W ID En 24 A/C CCND 24-4 20 21
p-

1 44W Chi & AgI kl6 VEMI 13 2Al A tt DA 480V la H 24 A/C AHU 2A-A 10 12.4
1I 480V CCat & AUI BLt6 VEtt B3 241-4 til U4 SHtg la as a/C CIA PRP A 4 20 13.4
1 48W Cui & kl kt6 VENT 83 2Al-A 118 UA 480'' la H 24 A/C CFFSR 24-4 50 68

,

P 433 IlESEL AUI la 241-4 6C 04 86 24-4 A!R CCRFRESSCR 2 10 .t3
P 49W !!ESEL MI ID 32-4 6C U4 M 2A-A A!R CCHESSCR I 10 IIO
i 48W REACTCA CV 83 2Al-4 IE 04 480V SH3 IS IFRR 241-A COOL FAN 0.33

,

5 48W $EACICA RCW B3 2Al-A 144 UA 30ElC ACID IFER PPP 2A-A 15 26
i 4HV REACTCR 90V B3 2414 143 04 ISAIC ACID fr I hit 4-A 10.3 9

,

i Total 162.33 9
i (

*

8.00 453 f0tf 6 AUI kN VEuf 33 281-4 lit U4 R43 MCM SAMP & FIRE Not IFPR 30O'

0.00 4EV Chi & ACI *LtG VEnf 33 248-4 182 UA C0h! PWR IFMR 3
,

0.M 48W CCai & Act Et6 Vest 53 2414 24 04 I I P!PE CHASE CLR FAN 24-4 20 24.1
4.00 48W Ct1 & Act ECE VEkT 83 2Al-A 23 UA! I I At 6AS Tai 515 FAs A-A 20 24
0.B044W Cui& 48 k 6 VEtt il 241-4 44 C4 I I PEN RM R 669 CLE FAs 24-4 5 6.1

.

0.C0 430V C37 & El ILC6 VENT 13 2Al-A 48 04 I I PEN PN R 690 CLR FAN 24-4 5 6.1
b 0.H 433 Cat & Et kl6 VERT la 281-4 4C 04 I I PEu Rm n 714 CLR Fall 2A-4 5 6.1

0.00 4MV Cni & EI ED6 WWI ID 2Al-A 54 U4! RES NT REM PRP 24-A CLR FAN 5 3.8
.

0.00 41W Cui & AUI RI6 VENT I5 221-4 53 U4 I I EMER 645 iniIn CLR A-4 3 3.3
' pV 4.00 #CV Cai n El ILt6 VENT ID 248-4 6El PW CNTRI PtJF6E AIR EIN RAD MON 0.75
;

0.C0 48W Chi 4 El RI6 VEuf l3 221-4 6E2 Pt . RE-90-125 C3mf ER ItTAKE RC4 0.75 1.4
.

| 0.00 45W Cn! l AGI k!S VEh! $3 38-4 74 UAS 480V BD RR 2A MESS FA4 2Al-i 3 4.6'

O.M 48W Ctf & AUI ILM VEnf 13 2Al-A 7Cl UMW SHTON 83 RM CHILLER A-4 CON ITMR 3 4.3 2.55b
| 0.N 450V CST & RI K:6 VEnf 13 241-4 7C2 pd IE-90-lit CONS VAC PW AIR EIN RCN 0.75 1.4

,

d.00 48W Cui & MI ILIG VEs! Il IAl-4 78 UAS 125V IATI RR !!! [IH FAN 231-4 0.5
0.00 490V CChi 4 kl kN VENT ID 31-4 la UA FR!R WTR MATEt;P PMP 2A 20 24.5O
0.M 43W CNT 8 AUI Ill6 VEtt 33 241-4 13 045 43W ID RM 23 PRESS FA1281-4 3 4.6

.

0.00 430V Cnf 1 AUI kt6 VENT 83 2Al-A 94 PW EAS EFF RA3 Et 5 7.25
0.50 45W CET & EI RI6 VEuf 13 241-4104 UAS 125V Vli SATT IR IV FAN 241-4 0.5O
4.M 48Cv C37 8 43 k!S VEnf la 2Al-4 ICI CA! $1 PRP 2A-4 H CLR FAN 3 3.3

,

0.00 48W Cat & et OLH VEuf Il 2A1-4 ICE 2 PW RE-90-205 n4IN CCNT H EMER INTAIE EAS MOR 0.75 1.4
*

8.00 4in Coni & AUI Et6 VEtt 83 2Al-A !!4 UA! I I AUI FtWTR 1 la TRANS PRP SP CLR FA4 A-A 5 6.1
i O
| 0.50 4in CMT & MI BLt6 VEnf Il 241-4 IIEl U4 RE-to-106 CdTRT BLB6 LuR COMPT AIR RCE 3 4.6

.

i 8.00 aEv CCn1 l CI ILD6 VEuf IS 2Al-A !!!2 Pu RE-90-100 SHIELI BLt6 VENT HD PCE 3 4.6
8.B0 48W I!ESEL RI B3 241-4 18 U4 CCATE3L PCd4 IFnt -3 6.1 2.55O 0.00 4EV I:ESR Act 3: 2Al-A 2C E43 1.00 2-FCV-67-63 EP6 ISL Ek6 MT EICW SUP VLV 0.125

.

| 4.03 44W IIESR AUI 13 211-4 44 UA C6 ELEC PNL VEnf FA5 15
4.00 #EV I!!in ADI N 2Al-4 541 E4 8!ESEL EE4 Li CAI LC46 13.3 38. 25

: b
| 8.30 482V 3:(!!L 4GI H 2Al 4 44 04 Il 1:3 !!N FAN 2A14 15 19.5

*

.

i 8.M 483 IIESR ACI 13 31-4 68 C4 86 MFFLER En (IH fat 1.5 2.5
j 0.00 (in I!ESEL CI 33 2Al-4 73 04 M IATT 1003 EIN FA4 0.33 0.96e
- ' ' - Prepare0.00 4901 !!ESEL ACI 33 2A2-4 II UA CLNTR3L PCd2 IFPR ,3 6.3 * 2.55

-
i

8.80 48W !!!SEL CI la 212-4 5A2 U4 BIESR 6EN BATTERY CHER 3 0.65 Checked M| 4.00 483 t!ESR ACI la 32-4 44 UA3 1.00 2-FCV-67-64 EM6 ISL EN6 Hi EICH SCP VLV 0.125O 0.80 48W I!ESR Cl 18 242-4 el 04 Reviewed [N
| _

!,
C6 200M EIN FAs 2A2-4 15 19.5

.

*
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| c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

*
I IIPE 80A83 CPT CChi PHASE OPEA CCV0kfui CcecNENT EV4 PP FULLCAO RATEl tg 50f04 MOTOR MOTCR
i SI CCRI A B TIRE tu!8 CESCAIPf!ON CURREsi LOAD EFF FF ILRII'

p.S p.

............................................no..............................................................
| 6.00 45W I!ESEL AJI 33 2A2-4 74 C4 3510 300g EIN FA4 3 4.4
, 0.00 430V EEtt RCC 24-4 -

24 U4
~

' ERCS STEA! net A:4-A ' 3 7
,

| 4.00 450V EECu CC 24-4 $ 54 ERCW STRAthEt IFPA | 4.33
0.00 480V FEACf 3R POV 33 2Al-A 34 UAl I I $.07 2-FCV-62-63 SEAL ILCu !$0L RV g.$' p
4.00 433 IECf3 CV la 241-4 31 CAI I I 0.99 2-FCV-62-90 CHR FLCd ISOL VLV t.6

,

8.00 433V FEACT3 CV 93 248-4 44 UAI I I 0.80 2-LCV-62-135 pfFLEL #ft ST6 ft RV ! 2.4
0.00 43:V REACf3 CV 83 248-4 4E CAI I I 1.00 24CV42-22 SPEAY HCR 24 CCNT VLV 3.3 5.2I
0.00 433 FEACT3 CV 83 241-4 7C2 CA! l.00 2-FCV-74-12 RHA PRP 04-4 TLCu RV 1.6 3. 4

,

4.00 4tJV I!4Cf 34 R3V B3 2A1-4 124 UAI I I 1.00 24CV-63-26 S!l SCRCN 84J TK VLV 2 3.5
, 0.00 43W GEACTOR CV 10 2Al-A 1;E EA! I I 0.11 2-FCV-63-39 $!$ ICRCN INJ it SWTOFF VLV 2 3.5l O e

0.00 450V REACT 3 CV 53 2A1-4 I!I UAI I I 1.00 24CV-63-!!I S!$ It i IS3L VLV 21 25
,

0.00 483 REACT t CV IS 2A2-4 la Das 460V EMEN IFMR |At-4 COOL FAN 0.332
C.80 433 IEACYJR CV 83 2A?-4 III UA! I I 0.06 24CV-26-243 RCP SPEAT !$3L VLV 0.67 2.8

t

O'
8.00 430V REACTCA CV 95 242-4 148 UA! I I 0.24 24CV-70-143 EICESS LETCt INLET C0ui/ISCL VLV 0.13 0.45

,

0.80 430V EEACf3 CV B3 2A2-4 ISE CA! I I 0.07 24CV-26-240 Cnini STAE P!PE ISOL VLV 0.67 2.8
4.00 430V #EACTOR CV la IA2-4 165 UA! I I 0.07 24CV-3-33 STEA9 6EN Fu !!DL VLV 33 43

,p*
8.00 43W IECf3 CV 13 742-4 17C UA! I I 0.06 24CV-3-87 STEAM EEN FW ISOL VLV 33 43 *

,

8.00 43]V FEAC70s CV 13 2C-A tlc UAl I I 1.50 24CV *i-242 AhN ST8 P!FE ISOL VLv 6.67 2.1
8.00 4tN REACT t CV 13 2A2-4 19E U4! I I 1.03 2-FCV-26-245 Ant ISOL VLV 0.67 2.1g
0.00 483 Set :n In 241-4 || CAS ELEC BD FR AC A-4 75 16

,

0.00 ti?V Swittag I: 2A1-4 Il Ut! I O CE*n Coat FA4 :4 75 33
8.00 433 SWT :te it !Al-A 3C CRs 0 REAC tcmER COMPT CDCL FAN 2A-A 50 59p
8.00 4339 S$f3 Cat 13 2A1-4 : U4 NT TR-Cyc PNL A1 IFFt 54 38.25

,

8.00 440V $$itten 53 2Al-A ICA UA CR FCR VITAL BATT Crit !!! 7.44
0.00 45W S$f:Ott la 2A2-4 33 U4! I 0 CR3s C00L FAN 2C 75 83b
8.00 443V SWTOCmq 33 |A -4 43 UPs 0 1EACf0R LuR CCMPI COOL FAI 2C-4 50 !?

.

4.00 45W SMtit st 83 2A2-A BC CPt CVS SYS NT TR IFRA 33 54 38.25
0.00 483 $4t: s4 33 2A2-4 tC CA STAh35f Lf6 CAI LS I 27 11.1
0.00 4903V Swit st 13 24-4 3 C4 450V Sh!N IFRA 2Al-4

.

4.00 4900V SWT::s413 24-4 4 C4 480V SHCN IFMR 2A2-4
9.80 6930V $473084 33 2A-4

-

5- 04 480V SM4 IFRA 2A-4 ~
0.00 690CV SHuf3Can II |A-4 22 C4 EEtu PW ST4 IFn4 24-4

,

,

Total 593.222 180.44 .

f5
e.02 48W C04T n CI BL5G VERT la 241-A tcEl C4 I I At 6AS IMI SYS W11 Hit A-4 86.7 32

#

0.02 440V C tf n ACI ILCE VEti 3D 2Al-A 103 CA! I I CEnf CH54 PM 2A-A FM Ctt FAs 5 6.1
~ 0.82 43W #ECID4 C 33 41 4 C2 CAI I I Citi CN6 PMP 24 AUt O!L PW 2

4.82 690Cd $4t;;eg la ;A-4 Il fa$ I I centr! FUGAL CHR6 PPP 24-A 450
,

g Total 637 32 -

'

O.94 443v t[4CfDt POV 13 2A2-4 2C CA! 1.00 2-fCV-3-!!64 ERCW 24 ISOL VLV 0.333 0.1
0.34 433 IEAff3 CV 13 242-4 Il CA! I.00 2-FCV-3-l!63 ERCW 2A ISOL VLV 0.333 0.9

'7
Total 0.666 Prepared *
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25.00 4!?v 54TDCse 13 242-4 53 ga 544 30 En CitILLit Ps) 6-A 250 275

e

Total 325
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0.C3 43CV EGCT0n EV 23 Ott-8 14E CAI I.00 2-FCV-74-24 thR PW 18 FLCW EV t.6

-0
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f!T 50A44 m.u..m.m==========.mmCPT CDT PHASE Crit COMFCnE41 (CPPChEkT EV4 NP FULLC43 tafE8 EW MOTOR N0100 NOTOR
,

SI CCPI 4 8 itRE tu!I IISCt!Pi!3
n.$ CUFPDT LDAS EFF PF ILil( '

= mom == .= mo . . mou .mm.m.m m . am....m .... . . -- .8.03 49W 8!!!IL Et la 143-4 64 C4 36 2003 [14 Fan tat 4 15 g9,5
p''~ 8.00 43N 8t(5fL AJI la 141-4 68 54 36 RUFFLit PR !!N FAs t.5 2.30.00 483V 3!!5EL 44I 13141-4 73 04 36 IAi! CC3 EIN FA4 0.33 0.945

p

8.00 430V I!!SEL 4;I 83 IC-4 13 54 CChfR1 PChtR IFRt 3 3.6 2.55g 8.00443 I!!SEL ACI 33 142-4 542 C4 8!ESEL 6Eu 34TTERV CH62 3 0.650.00 430V t!EEEL AUI la 1C-4 64 CA3 1.00 14CV-67-64 D6 ISL I46 NT (Itu SUF VLV 0.125
a

0.60 45N 8!!SEL MI 13 IC-4 63 04 56 4C 4 (In F44112-4 15 19.5p 8.30 433 tilstL 4.1 33 142-4 74 to 5610 FCCR IIM F44 3 4.40.00 433V [t's R C 14-4 24 C4 DCW ST44!NES 414-4 1 1
,

4.43 48;V 14Cu PCC 14-4 St C4 Etru Sfialtfl IFPA I 0.858.30 444 tiACTCt O la 141-4 34 t4I I I 8.8714CV42-63 SEAL Ftts ISOL Vtv 4.67 2.1p*
4.00 4SCV 514Cf3 CV 331414 38 CAI I I 0.C9 l-fCV-62-90 Chi FLCW IS:t VLV t.5 2.8

,

8.94 483 IIACT3 O 83141-4 44 C4! I I 0.!01-LCV-62-135 8(F tTR STCA45E TE VLV t 2.4
4.00 43CV tiCf3 O la 141-4 el CAI I I t.00 14CV-72-22 8sSi SMar NCA 14-4 FL8 CDT VLV 3.3 5.2p*
8.03 483 IE4Cf3 CV B3141-4 % U"! I 1.0014CV-72-39 CRTRf SPt4V HCI I4 ISCL RV 3.3 3.2

,

0.00 433 EEACTCt O Il 141-4 7C2 CAI 3.001-FCV-74-12 PHI PMP 14-4 R!t FLC# RV t.6 3. 4
p' . 8.00 44W BEACf3 RW 13141-4 13 04! I I 0.10 |-FCv43-26 $15 800 !sJ ft SH OFF VLV 2 3.5

,

4.00 430V IEAC13 O l3141-4 !!E CA! ! I 4.!! 14tV43-39 IIS 830u luJ fr IEET Snf CFF EV 2 3.5 '

,

O.80 4tJV IIACTCt O 93 141-4 13E C4! I I l.0814tV43118 $!! ACC TK I FL IR VLV 21 29.6
p 4.00 453 If 4Cf3 CV 131C-4 44 ta! I 0.!O l-FCV-67-83 Ltt DIRT 14 CCOL SUP !!3L RV 8.5 0.45

9.83 453 t[CT3 CV 12142-4 48 04I I 0.5614CV47-87 tut DTRT I4 CCOL 815 ISA VLV 0.t25 6.45
,.

0.00 483 Platf3 O la IC-4 4C C41 1 0.30 1-FCV47-f t tut DTRT IC CCOL ftP 151 VLV 0.5 0.45
8.80433 t(CTCt CV 83 142-4 54 CAI I 4.5514tV47-95 lbt DTRT IC C30L Cl3 IS1 RV 0.125 4.45

p
4.00 4tJV IIACT3 O E31C-4 53 CA! I 0.36 t-FCV47-104 Ltt Dini II CR IIS ISOL V'V 0.5 9.75

m

0.00 443 IICI 2 C# 13142-4 % CAI I 6.3314CV47-l!2 Lat DIRT la C:13!$ 151 RV 0.5 0.45
g** 3.00 443 EIACf3 CV 131C-4 78 CA! l 0.1814CV47-138 CFPt DIRT VDI CD114 SUP ISOL RV 0.83 0.6

8.90 48W REsti3 O 13 IC-4 7C CA! ! 4.1814CV47-133 CFPR DTRT VOY C33L IC SJ'P 151 RV 0.133 0.6 m
8.00 433 Pt4Cf3 O 83 IC-4 71 C4! ! 8.1814CV47-139 CPPt D!RT VDi CCUL 13 815151 VLV 0.133 0.45g 8.80 453 RICf3 RW 831C-4 I4 04! I 0.1814CV-67-142 (HR CXIRT VOT CD1 il 815151 RV 0.133 0. 6
8.00 433 BERi3 O 131A2-4 1:4 CA! ! 8.1614CV-67-295 UPPt CNTNT VDT CCDL to 5!5151 RV 0.125 0.45

m

4.83 48:9 ff ACf*.Jt RN 83 142-4 ICS CAI I 0.1614CV-67-296 CPPR DINT VDT CDOL tt 8!S IS3L RV 4.125 0.45g[ 8.00 4!JV FIACT3 CV #3142-4 lit tal I I 0.24 14CV-70-!43 IIC155 LTCn NTI CDT INLIT VLV 0.13 0.430.83 43W IIAff34 0 83 IC-4 14C C41 I 0.1514CV-73-93 RC PRP THER BAR RED C3aisi !$3L VLV t 2.8
^

8.00 433 P!4CT3 PCV la 1C-4 !!4 Cal I 0.24 14CV-78-92 BCP DTRT ISA RV 0.13 0.45g 8.30 433 I!ACTC4 CV 83142-4 != C4! I t.0514CV-70-133 RCP THit SAR RETE DTRT 151 VLV 0.67 4.950.90 48N fi4Cf3 O 13142-4 !!! C41 I I 0.0714tV-26-243 tuini $7Ah3 P!FE ISCL VLV 0.67 2.1
a

0.80 4th itAC!3 RN 83142-4 I64 .tal I 0.24 14CV-73-139 RCP tuini ISDL RV 4.26 4.45
p. 0.00 48W PEACT3 O 23144 168 C41 I I 0.0714CV-3-33 liian 60 Ts !!ct VLV 33 43*

4.30 4tW D!AC13 PN 831C-4 17C C4! ! ! 6.06 I-FCV-3-87 ST!4M 6ts fu 151 WLV !! 43
a

0.00 483 Pf 4Cf3 POV 131C-4 18C cal ! I 1.001-FCV-26-242 AouttS 5T43 P!FE ISOL RV 0.67 2.1g- 0.93 49W R14:13 p313142-4 l'8 U4I I I 8.06 I4CV-26-243 ACP SPEAV ISOL VLV 0.67 2.14.00 45W PEACT3 pCV 531424 ITC 541 I I I.001-FCV-26-245 Anutt$ SFl!45 ISA VLV $UP t.67 2.1
a

0.80 48N SWT8 Con 13 3414 25 t4 CDT En AWJ 4-4 60 77
g* 0.00 48N $4TCCes 951414 1CA C4 CR FCI !!5V VITAL IATT CX62 | 2.448.90 48N Set & Cog 33 342 4 tC C4 ST4c8V til Cal LS 4 54 38.25

a

0.00 6MW $wf3Ces 82144 3 to 480V SCN UMt 144
q 8.80 6mv Sat!TCs4 83144 4 t4 43W 50 Vet 142-4 ,

8.00 690CV !.c.;'CCn 5314-4 5 C4 4th 544 IFPA 184 m:
8.60 6VOCV $<T 084 33 14-4 22 C4 EACM PRP ST4 3FRA 14-4
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Page le et

osassesossessessenesoneens necesennosesessessessosseseassesssasassassamessessessessssssssssssssosasessassssesessessesessasseessessessessessesseeeeeeeeeeeessessesseesseesessenessessessenessesessasseesesessessessesseesIIRE 83A83 Cff CC%f PHASE CPER CtMPO%ENT CCMPCNENT EV4 HP FULLOAD BATED Kd ROTOR MOTOR CTOR
p

St CDP 5 A I !!ME ut!3 DESCRIPi!Ce Cuu[mf LDA3 IFF PF ILRIn.Sg .

on.ooneen...so ..so
.ee-oos.o.uos..se.eu.oooon.ooooooooooooosenoso.ono.ne.oeuoussee-eeonesee.neos.ososano.conosooooos.oso.oonessassooon.e.oo.a. .no

,-

( 4.00 4RW ERCW NC 24-4 2A U4 ERCW STRAINER A24-4 3 7
'

0.00433 ERCu CC 24-4 53 CA ERC8 Sf7AINER IFRR I . 0.l5
,

0.03 433V REACT 3 CV B3 2Al-A 34 UA! I I 0.07 2-FCV-62-63 SEAL FLCW I!3L VLv 0.5
m.

0.00 4SOV PEACTOR CV B3 2A1-4 38 UA! I I 0.09 2-FCV-62-90 ' ChR FLCW ISOL VLV !.6
| p 0.03 42W REACT 3 CV 13 2Al-4 44 UAl I I 4.10 2-LCV-62-135 REFUEL viR Sf6 TK VLV I 2.4
| 0.00 4s3 AEACf3 CV 13 |Al-A 4E UAI I I 1.00 24CV-72-22 SPFAV htR |A CCNI RV 3.3 5.1

m
l 0.00 ti3V IEACf3 CV 13 :21-4 5C UAI I 1.00 2 FCV-72-39 Cnini SPRAY hER 24 ISOL RV 3. 3 5.2|

p 9.00 4EOV TrEACT3 MOV 83 2Al-A 7C2 UA! l.00 2-FCV-7412 EhR PMP 24-4 FLCu RV l.6 3. 4
0.00 tiOV REACICR CV 83 241 4 1:4 UAl ! I I.00 2-FCV-63-26 $!S 83Cm lu3 TK VLV 2 3.5

,

0.00 of:0V EEACTCR CV la 2A1-4 1:1 UA! ! ! 4.15 24CV-63-39 S!S B304 INJ TX SWTOFF VLV 2 3.5
8.00483 RECTOR CV 13 2Al-4 !!I UA! I I 1.00 24CV-63-l!S $!$ IK 1 ISOL VLV 28 25p*
0.03 4BCV RE ACT3 CV B3 *A2-4 15 UPd 480V SHCN IFMA 2A1-4 CCCL FAN 4.332

,

0.00 4SN REACT 3R O ID 2A2-A 44 UA! I 0.30 24CV-67-13 Lut ChiRT 2A CLR SUP ISOL VLV 0.13 1.5
0.00 4ECV FEACTCR O 83 2A2-4 48 LAI I 0.56 24CV-67-87 Let CCNT 2A CCCL 8!SCN ISCL VLV 0.125O
0.03 43W REACTOR CV 13 |A2-4 4 UA! ! 0.30 2-FCV-67-ti Lee CNini 2C CLR SUP ISQL Vtv 0.13 1.5

,

0.00 430V REACf3 CV 80 |A2-A 54 UAl I 0.56 2-FCV-67-95 Lua CNTRT 2C CLR I!SCH ISOL VLV 0.125 0. 6
4.00 ticV REACICR CV 83 242-4 53 UAI I 0.36 2-FCV-67-104 Lua CNTRT 28 CLR 8150t ISOL VLV 0.33 1.5 ,p*
8.00 tiOV PEACTCR CV 3D |AO-4 SC UA! I 0.30 2-FCV-67-l!! thR CNTRI 23 CLR DISCH ISOL RV 4.13 1.5

e
'O.00 48W REACTUR CV la |A2-4 73 UA! I 0.18 24CV-67-130 UPPR CNTRT 2A ISOL VLV 0.133 1.5p 0.00 43W FEACTOR MCV I3 2A2-A 7C UA! I 0.18 24CV-67-133 UFPR CNTMi "C ISCL VLv 0.133 0. 6

i

'

O.00 43]V REACTOR CV 13 242-4 7E L4! I 0.18 24CV-67-139 UPPR CNTRT 2B 153 VLv 0.13 0.6
e

0.00 490V EEACTCR CV 83 042-4 84 UAI I 0.18 2-FCV-47-142 UPPR ChTMi 20 am VLV 0.133 0.6
p 6.03 45sv REACTCR CV la 242-4 104 UA! I 0.16 2-FCV-67-295 IFPA CNini 24 ISOL VLV 0.125 0.60.00 43CV EEA;f0R CV 83 242-4 1:3 UAI I 0.!& 24CV-67-296 UFPR ChiRT 2C 150L VLV 0.125 0.6

m
'

O.00 48:V RECf3 CV 13 242-4 138 UA! ! ! 0.06 2-FCV-26-243 ACP SPRAY !$0L VLV 0.67 2.t v
4 0.00 480V BEACTCA CV 83 2A2-4 143 UA! I I 0.24 2-FCV-70-143 EXCESS LET3N INLET CCNT/!$0L VLV 0.13 0.45 *

0.03 48W REACT 3R CV 83 2A2-4 14C CAI I 0.15 24CV-70-90 RC PPP CCNini IS3L VLV I 2.3
e

0.00 44CV PEACTOR CV I3 2A2-A !!4 UA! I 0.24 24CV-70-12 ACP Chin! ISOL RV 0.13 0.45| g 0.00 48W REACT 3R CV ID 2A2-4 15C UAI I 24Cv-70-I!3 RCP THER BARR ISCL VLv 0.67 0.95
| 0.00 43W EEACTCR CV B3 222-4 15E tAl I I 0.07 24CV-26-240 CNTRT STAND FIPE ISOL VLv 0.67 2.1

-

i _ __
0.00 48W RE4fCR CV 83 2A2-4 . 164 UA! I 0.24 24CV-70-139 RCP Chin! ISOL vtV 0. Il I4

'
g* 0.00 48W REACf3 CV B3 'A:-4 168 UA! ! I 0.07 24CV-3-33 STEAR GEh FN ISCL VL 33 43*

8.00 433J REACT 3R CV 33 2A2-4 17C UAI I I 0.06 2-FCV 3-BF STEAR GEN Fil !$0L VLV 33 43
m

0.00 480d REACf0R O 83 2A2-4 18C UAI I I 1.00 2-FCV-26-242 Au Sil PIPE IS3L VLV 4.67 2.1
| g 0.00 483# IEACT3R CV 33 242-4 19E , CA! ! ! 1.00 24CV-26-245 AH ISOL VLV 0.67 2. 8
! 8.00 480d SFUT:CH 83 2Al-A II CAS ELEC ID En AC 4-A 75 96

m
0.00 88W SWT3Ct4 33 248 4 8C U4 WT TR-CVC FNL At IFMR 54 33.25p 0.00 4aN SWTDCn la 2Al-4 104 UA CR FOR VITAL taff CtGR !!! 7.440.00 43W SWT3Ce4 53 2A2-4 BC UPd CVS SVS NT TR IFRA II 54 38.25

eg
0.00 480J SdCTDCn 13 2A2-4 9C UA STANClf LT6 CAI LS I 27 19.1

, p'. 0.00 6930V Swit n 33 2A-4 3 C4 493 SCN IFMR 2Al-A
l O.00 493W SWTCCH 83 *A-4 4 UA 480V SMCW IFRR *A2-4 5
| 4.03 6930V SWTI:ta la 24-4 5 U4 43W SO IFRA 2A-4
g 0.00 69CCV SwitCst la 24-4 22 UA ERCN PPP ST4 IFRA 24-4

'
i

Total 357.231 180.44
O ,

m

f. 0.02 44W CCui & CI ILC6 VENT 83 241-4 ICE! 04 I I Al GAS TNT SYS HUM NTR A-4 66.7 32#
0.02 440V CCui & ACI BLI6 VEhi 83 2Al-A 103 UA! ! ! CENT CMG FRP 24-A FM CLR FAN 5 6.1

qh%'ed'

0.02 483 #EACICR CV B3 248-4 2Cl CA! ! I CEuf CF6 FRP 24 AUI O!L PMP 2
0.02 6900V Smi:Cs4 la 24-4 18 TAS I I CENTElFU6AL ChP6 FRP 2A A 680 Checked M

--

~
| '

j
82*VI'**d M; y,1,3 ,,7,

j
,
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, n,e, u m- ew -
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! u..un......................................u..........u..............u...uu..u............................u...................u..............u.u..............u.un.uu..un..| TIRE 5%R3 CPI C hi PHASE CFER CCPP0hENT COMPChfui XV4 kP FULLOAD RATER fu MOTCR ROTOR ROTOR
,

| St IDPS 4 3 I!ME UNIO DESCRIPIICE CUMENT LCAO EFF PF ILRI'

p.Sp *
u..u n..uu n.....uuuuuuu..un uuuuuu..uu.a.u.uu. nun... .una....uuu...u...u..u...u.u.a.ou..uuu...uun..u.u .u...u.un... ..u non.nuu.a..u..un...uu.u.. wen.

p

i
' (L.

0.04 4E3V REACTOR ROV $3 242-4 2C DA! 1.00 2-FCV-3-!!64 ERCW 24 ISOL VLV 0.333 0.9
4.C4 410V EEACTCR ROV la 2A2-8 23 UA! 1.00 2-FCV-3-t!69 ERCW 24 ISOL VlV 0.333 0.9p

. e

Total 0.666
O

*

0.85 4930V $4'T5:t4 33 24-4 13 TAS I I SAFEff INJ PRP 24-4 410

.

g
e

Total 410

C
e

i p' - 0.06 413V REACfDR ROV 83 242-4 2E CAI !.00 2 'CV-3-1364 ERCu 24 ISOL VLV 0.7 2.3
O.06 483V #EACTCR ROV la IA2-4 It UA! t.00 2-FCV-3-!!68 ERCu 24 ISCL VLV 0.7 2.3

,

g Tota! !.4
e

0.10 493V IEACT:9 P]V 83 241-4 59 UAI t.00 2-FCV-72-34 SPRAY PMP 18 RECIRC VLV 0.13 0.45
0.10 4337 EEACT;A POV 23 2Al-4 |E CAI I I !.00 2-LCV-62-132 VOL C0hi TA ISOL V;7 0.67 0.7 '
0.13 6tCOV S47:Out 33 24-4 14 TAS I I RES!3UAL NT REM 3 VAL PRP 24-4 425g

$
fatal 425.5

C ^

t _ _
0.15 4930V SWT20st le 24-4 9 TAS I I ESSENTIAL RCW PMP K-4 700g

a

j fatal 700
! tv.; '* n

0.20 483d Sw!30W4 33 2A1-4 48 TAS I I CCS PUMP 24-4 350 434g
,

Total 350
,

| (U '
~

t

c 0.25 6900f SWI8:s4 33 2A-4 10 TA3 I I 4CI FEED WTR PHP 24-4 4B6J

fatal 486

O .

*
|
I

( 0.30 6?00V $w73084 98 24-4 13 TAS I CMTRT SPR4f PRP 2A 4 670 Prepared [g
m,

fatal 690 Checked M
O'

!,
Reviewed [M( "

Date /n/f~8%.



.

|
. ... . . . B25 '86 020 4 3 0 0 08
'

~

Q lt-Jan-in 'Sequotah Nuclear Plant - 8:esel Eesetator tsasing at Blackout uth Phase 8 Isolatisa Page 12 "'"

p* uu.u unn.n.u.unn .un.nu.un nnu .....ou.n.ouno... un.nu.u.uonoun. nun....ounuun .... ... . ........ ....... ...... unn.... uuu e11't 1:H3 CPT C:sf PHASE CP(R COMPCNINT CCMPONEuf IV4 HP FULLOAD RATE 3 is of0R cfCA ETO4
i

1 53 COP 3 4 8 f!PE L1!) tESCRIFilCN CUFFInf LOA 3 EFF FF Ittie R. 5 ' *..ou.au.....no.......u.............u...non...........u...........no........ou.......oun.....................u......ono........3.20 ein lieuf::su la 2a2-4 43 04 Elft 83 RM 4/C COMPR 4-4 125 148

Total 125

O e

5.83 433V I!ESrL Et 33 241-4 23 e43 36 34y INr Furt crt trta Per 2
j p 5.00 4JCV !![. . Et 53 2A2-4 44 CA3 CE CAf Tht Futt O!L IFIR PRP 1 2 ,

total 2

O e

10.00 4tW SETI eg 33 241-4 13C U41 1 CNTRI 4!4 R[f;|Ed FAN 24-4 50 53
,

Total 50
'C e.

e

21.00 4EW $$f3Cb413 242-4 23 04 SNTIN la 21 AIR WAu3 UNIT 24-4 75 39p
21.t2 41;V SNiCat 13 222-4 :D C4 $wtu il FM CHILLER Pal 4-4 23 275

,

g Total 325 g

%

r"
120.00 4fN Rf4CTOR CV 83 241-4 6E C4! 2.00 2-FCV-74-3 RHR PRP 24 4 Fttu VLV 1.4 R
123.C3 43;v RIACfCR Ev R3 211-4 134 to 0.42 2-FCV-43-72 Chist SCMP FLCs VLV 10.5 13.8

Total 12.1

e
s' * p

@

G ~

G ,

iC *

9

d 'Prepared-

/) . Checked M
j Reviewed kkk

~ . . i i wi -
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| _ .. - R25 PR 0204 300 o??
~

Q 10-24a-C3
Segueyah Eclear Plant - Dieset 5eserator Leadtag at Bladeut .6te PlaES !solattes I

P80s 14 #
,

5 *

p' .... ...mm.. . .mm.m . .mm.m.mm.mm.mm....... ...mmmmm.... ......mm. ... .flat I A83 CPT CCai PHASE CPfR CCRFChENT tOPP hDT EVA HP FULLCAS PATil tu ROTOR MOTOR ROTOR

. . . . . . ,

51 Cut 4 3 11Pt tall ttSCRIPTICu CURRENT LOA 3 EFF FF ILt!p a.5
nom..m==mmmmmm =un nm mum.=m. un-munomm umn m..mmunamamm.m.mmm.m mn mun * m.mmmum.===summ.mne .w.

*
0.00 43W (O MCC 3-3 53 04 (RCu STFA hfi IFPR I 0.05

.

0.00 43W DECi3 P3 35 221-8 7C BA! I I 0.04 24CV-62-61 SEAL FLCW ISOL RV 8.7,

0.00 453 REACTOR O 53 31-8 7E DAI I I 0.09 24CV-62-f t DR FLCW ISOL RV !.6
m-

0.80 4MV 8 TACT 3 O f3 31-8 8C C4! ! I 0.10 2-LCV-62-l!4 CH6 PRP FLCu VLV t.4p 8.00 43N RICT3 RJV B3 281. 109 UA! I I t.00 24CV-63-25 5!! 830 ItJ TK VLV 2
8.00 4EV MACT3 PCV B3 31-3 114 CAI I I 0.10 2-FCV-63-40 $!$ 30FCN InJ ft RV 2

*
0.00 43W BECT3 O B3 211-B I:4 CA! 1.03 24CV-72-2 SPEAT KR IB ISDL RV 3.3

,

l

p 8.00 4E0V KfACT3 POV 83 Ott-B !!! UAI I I 1.00 24CV-72 *1 SPFAV H3 3 CChi VLV 172-218 3. 30.00 453 I!CT3 O 83 2813 I4! DA! t.0) 2-FCV-74-24 RNR PPP 13 FLCW VLV I.6 m
0.00 4ECW #ECT t WCV 23 32-3 !! cat I I 1.00 24CV-3-241 A44150L RV C6-24tl 0.67

I
g 0.00 433 a(CT3 O B3 232-3 44 CAI I 0.36 24CV-67-II Let C4TRT 24 !$3L vtf 0.33

0.00 453 HET3 O 13 32-9 el E4! I 0.34 24CV-67-96 lb4 Dini 23151 VLV 0.33
,

! 8.00 4!N REACT 3 Pit 53 30-8 4C UA! I 0.30 24CV-47-ft LaR Dini 3 ISOL RV 0.13!

p 0.00 450V IECT3 C' E2 32-8 4E CA! I I 1.00 24CV 24 244 AM 153L RV 0.67
0.80 ti?V t!CT3 0 33 32-3 54 CAI I 0.54 2-FCV-67-103 LsR DTai 23153L VLV 0.123

, . -

0.00 453 REACT 3 0 33 232-3 53 581 I 0.36 24CV-67107 Let DTRT 23 ISCL RV 0.8
| p*^ 8.80 45W #14 T3 O la 32-3 *C CAI I 0.54 24CV-67-It! tot CsTRT 23 ISOL RV 0.125 ,
'

0.00 420V REACT 3 ROV E3 50-9 74 54! ! 8.30 2-FCV-67-131 CFPR ChTRT 2A 153L RV 0.tB e

0.00 433 # FACT 3 O 83 222-8 78 UA! 1 0.1B 243-67-134 tfPR CXTRI 2C [53L RV 0.133
e

p 8.00 43N ElACT3 O 13 32-3 7C BA! I 0.18 24CV-47-138 UPFR DTRT 3153L RV 0.133
0.00 45N EECT3 R*V 83 232-B 88 LAI I 0.18 24CV-67-141 UPPR CNTMT 2D ISA RV 0.133

n

0.00 48N FECT3 POV 13 32-B 13 UA! I I 0.42 04CV-67-112 CCPff NT IIC C RT (47-1521 0.47
g 0.03 43N 814T3 O 53 212-3 ft tiAl I 0.I? 24CO67-297 DPPR CsTRT 28153L VLV 0.125

0.00 43N FEACT3 O 13 232-3 1C CAI I 0.14 24CV-67-2?S tMR DTMT 23 ISOL VLV 0.1:5
m

0.00 elev #EACTOR ROV 83 232-B 14: D4! ! 8.15 2-F3-7087 RCP Disi 153L RV 0.7 Y
, 4 0.00 433 IEACT3 POV II 30-0 !!4 CA! I 0.*4 24CV-7F91 BC PPP C2hisi 15CL VLV 0.125
| 8.03 43:V REACT 3 O 13 212-3 !!B CAI I 24CV-70-I!4 ECP IS3L RV 0.C5 S

0.00 43:V # TACT 3 O f3 212-3 1*C C41 I 0.24 24CV-70-143 KP DTRT ISOL RV 0.13
g 8.80 43:Vt!ACT3 R2V13 32-8 16C uAt ! I 0.06 24CV-3-47 STEA1 Etu Fe ISOC EV H

0.00 43:V FEACT3 MOV 13 32-3 174 CA! I I 0.04 24CV-3-100 sitar EEu fe 153L V'V 33
q-

__ 0.03 433 SST::n 83 231-8 34 CAS ELIC 83 Ri AW 0-8 75 16

i
g'' 0.00 480V 5tT3Ceg la 31-3 BC ta NT TR-CVC FWL 81 & If IFRR 54 38.25O.00 480V 14T:On 83 31-3 83 CA STACIV LTE CAI LS 3 40 ti 39.1

m
0.00 430V SHuft ta la 32-3 8C tas CVS SYS NT TR liet 83 54 38.25g 0.00 43N 5%f: Cue 33 32-3 134 tes 125't V!TAL 84TT CH6R IV (T I.440.s0 69c3V SnT::n 13 3-e 3 to 42:V SCs IFnt 31-8 q
0.00 4933V SCTrut 93 *l l 4 C4 48W SC4 IFRR II2-8

g 0.00 69CW SWT::me 83 3-8 5 to 430V 54# IFRA 23-1-

0.80 6903 SET s413 28-3 22 C4 433 IFPR 3-3 m

g Total 369.972 150.44 m

O'
O.82 45N CMT & CI EIG Vftf 39 31-B 6f2 04 I I A3 6As T9T Sf5 MIM NTR l-9 32

R
0.02 48N C:mi & ALI E!5 V!ti 13 31-8 3C CA! ! I CEST CNp6 PPP 3-8 EM CLt FAs 5 6.1p* 8.82 43N 8EACT3 POV 83 231-4 SC2 CAI I T CDT CNE pnp il Agt 0!L PRP 2 3.8 *
8.82 693cv Sa'Uf;Cn 33 3-6 13 TA: A I CinisIFU6AL ChP6 FMP 3-3 480 S

Prepared
i g

* Checked CM/fY).
0.04 403 d[ ACTOR !CV 93 212-8 2C Ds! I.00 24CV-3-1264 ER3 29 !st RV (3-126Al 0.U3 - '

m
O.04 40cv stACTCs O la 2f:-8 23 CAI j l.00 2-FCV-3-1263 ERCu 23 ISCL RV 0.333 Reviewed _ . (| . *

, e n-s -



, - ,

|' B25 '88 0204 3 0 0 o7s
~

g to-2aa-86 Se;aeven extear Plant - Diesel Eenerctor Loattag at Blac6 cut sitt Phase 8 listatasa I Page 15 *

===uumu. m un .m.auwp* m==unumuu.mm===nuumunuuuumun.numum===..um.un.mmum===m..uuuumum u .u.ummmm u um.81 % 50A33 CPT CET PMA5E CPit CE*P3Eti COMPCEtt IVA HP FOLLCAD IAT!8 EW CTCt CT;4 R3704
,

!! CPI A 8 T!PELM8 CISCE!FT!:n Ct;5Fini LCAD EFF PF Ittip it. 5
euu.u.u... u. u um.un.nu.u..um.uumu===u.m.un.u....uuum muu..uu., .nua .u. u...mmen . mmmum uno.u.womm...u

i

p _ Total 0.666 -

!

|
. F
| 8.85 &*0CV SMUT 2:eg 33 23-3 15 TAS I I Sartif tu PNP 3-B 419

*

p Total 418 -

4.89 450V Rf A;T3 R3 33 32-B !!3 CA! 1.00 24CV-3-17tB ftCW ll15:L VLV t.T
8.C9 4EW R14073 CV I3 32-3 111 521 1.00 24CV-3-1794 [Ett it !!DL VLv 6.7

(" e.
Total I.4

9

C' ,

8.10 483V f(ACT*.R CV B3 231-8 l'8 CA! !.00 2-FCV-72-13 SPRAY PHP 13 RECIRC RV 4.125
g' 0.12 al'V PEACTC# POV 13 2tt-I El CA! I I 1.00 2-LCV-62-t!3 VCL C0hi 71 !! L VLV 6. 4

O.33 692 !<T20st 33 3-3 14 TA5 I I t! SINAL ti f(OAL PPP 3-8 4:5
,

p intal 4:5.525
.

't-
#

I.15 A900v SCT*0s4 II 3-8 I TAS I I ESSEhTIAL RCW P*P P-3 700

g. Tetal 700 a

. -

8.23 453 REA:T3 R3 33 32-3 7E C4 t.00 2-FCV-70-207 Ct:5 #E!!In SUP VLv 6.125
8.23 48N SrWCin la 31-8 3C TAS I I CCS PL*P 3-5 !!3 (C4
8.23 433d SNT:0 41332-9 23 TAS I I CCS PRP C-StCR F:Al 353 404p

%
-

Total 704.125

Vi m,

0.25 6903 SCT30eu la 25-3 la T,43 3 I A:t FEI3 t'a PRP 29 3 456p,
-

Tata! 436

C ~

0.30 69309 SCT::su la 3-3 !! TA5 I CnTNT $PRAf Pa.P 21-1 490 . ,
g '

Tctal 690

C6 Prepared "

Checked M3.20 48 V 54uT33us 93 282-3 29 DA ELEC 33 Rft UC C:ftPR I-8 125 148i ' a.' i - m
Reviewed )

"I I Date [- /I-M.

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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ATTACHMENT

D

Diesel Generator Loading Total HP (Sumary) at:
a. B0 (Summary)
b. B0 with Phase A Isolation (Sumary)
c. B0 with Phase B Isolation (Sumary)

. . .

1
1

0712G

'

1
i
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'

1

10-Jan-86 Sequoyah Nuclear Plant - Diesel Generator Loading at Blackout Page 1
p *

................................ ........................................... .... ................................... *
TIME TRAIN TRAIN TRAIN TRAINp 1A FANDOM 1B FANDOM OA RANDOM OB RANDOPt 8

* ,

SUN Stpt Stit Su SUN Sun SUN SUM.............................. ......... ...............n...........................................................p. O sec 606 606 341 577 577 845 685 685 949 679 679 958 *O sec 697 1313 1508 687 1064 1532 687 1370 1636 687 1366 164515 sec 700 0013 0208 700 1964 02!2 700 0072 2336 700 2066 2:45r3 00 sec 285 0398 0613 385 0349 0617 365 0437 0701 715 2781 3060 *05 sec 486 0884 3099 486 0835 3103 486 2923 3187 486 3267 354690 sec 650 5534 3750 650 04E5 3754 650 2573 0837 650 3917 4197
:

I p 100 sec OCO 3734 3950 000 3685 3954 000 3773 4037 200 4117 4397'

OM* mec 105 3a59 4075 '05 7810 4079 105 3898 4162 105 4242 4522
s

l 5 .an 2 *661 4077 2 3810 *031 2 3900 4164 2 4244 4524e .3 sin 0861 4v77 75 !887 4156 3900 4164 75 4319 4599| 01 man 75 3936 4152 305 4212 4481 305 4005 4489 75 4394 4674
a.

RAN5Crt 016 268 064 279G
r.

C
e

.O
<

r
-

V
/*w

..

(T
.

O
e.

g ,
.

.

-

O
o.

Q .
*

C-
.

7

Prepared
Q _

Checked M "

(3 Reviewed
"

). Date
-

_ - _ . _ _ . - - - - _ . - - - , - -
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. ... B25 '8B 0204 3 0 0 nsv ~

c
.10-Jan-84 Sequoyah Nuclear Plant - Diesel Generator Loading at Blackout with Phase A Isolation

r

Page 1
P

................... . ..... .............*............................... .. .................... . ......... e

TIME TRAIN TRAIN TRAIN TRAINp 1A EANDOrt 1B FANDOM OA RANDOrt OD RANDOM
'

SUPT SUN Surt SUN Stat SUN
"

................................................. SUN............................. ............ .......... SUNp O sec ,809 809 967 7!S 738 948 837 837 1012 813 813 1004
...............

2 sec 687 1496 1654 687 1405 1605 730 1567 1742 730 1543 1734
"

4 sec 1 1497 1654 1 1426 1636 1 1568 1743 1 1544 1734e 5 sec 410 1907 0064 410 1976 0046 410 1978 0153 410 1954 2144 '6 sec 1 1908 0066 1836 0046 1 1979 0154 1954 21449 see 1908 0066 1 1837 0047 1979 0154 1 1955 2146p 10 sec 406 O!34 0491 405 0060 0473 406 0405 2580 406 2381 257115 sec 700 2034 3191 700 0960 3173 700 3105 3:80 700 3081 3071
"-

00 sec 070 3404 3560 370 3333 3543 350 3455 3630 700 3781 3971+p 01 see 15 3419 3577 15 348 2558 15 0470 0645 15 3796 3986| 05 sec 436 3905 4063 486 3834 4044 486 3956 4131 486 4282 4472
"

'

200 see 13 4000 4189 105 2959 4169 105 4001 4:56 105 4407 4597g 5 man 2 4032 4190 0 0961 4171 2 4083 4058 2 4409 459915 man 4000 4190 75 4026 4046 4083 4058 75 4484 4674
"

21 man 75 4107 4265 305 4361 4571 305 4408 4583 75 4559 4749Q 6Ar. CM 1*8 010 175 190 s
-

| *

! r
e

r r
I . ~

! Y
C

m

C *

m

Q
_

i 6

; a -
-

|
^

' ("a
m

'

G s
m

' C
! m'

l
i 4

. 9
Prepcred

e;
| Checked & _ _ _ m,

Reviewed**
. Date

_

O
, r
!
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'

B25 '88 G 20 4 3 0 o a, s3 ~,.
8 10-Jan-86

-

Sequoyah Nuc1 car Plant - DICsel Generator Leccitng at Clcckout with Phree 01soletion*

, Page 1 #

e ................................................................................................. .................. *
T1r*E TFA1N TRAIN TRAIN '

TEA 1N 4

1A RANDOrt IB RANDOM OA RANDON 2B RANDOrtr* ...........................................................................................Surt,SUN Surt SUN Surt Surt Surt Surt *

........................
O sec 570 570 730 501 501 711 599 599 774 572 572 762(* O sec 487 139 1417 687 1188 1398 687 .1086 1461 687 1259 1449 #
4 see 1 1260 1418 1 1888 13*8 1 1087 1462 1 1259 14505 sec 410 1670 1828 410 1598 1808 410 1697 1872 410 1669 1860,

A 6 sec 1 1670 1809 1598 1808 1 1698 1873 1669 1860 *
9 sec 1672 1809 1 164) 1810 1698 1873 1 1671 186110 sec 406 0097 055 406 00 3 ::25 426 01:4 0299 426 0096 2087p 15 sec 700 0797 0955 700 27 3 0935 700 08:4 2999 700 2796 2987 *OO sec 270 !!67 33:5 370 2095 !!O6 350 2174 3:49 700 3496 368705 sec 486 3653 3811 486 3581 3792 486 3660 - 38:5 486 3982 4173

| f5 20 sec e*O 4 43 4501 690 4271 4482 690 4:*O 4505 690 4672 4863 "'
' 000 sec 13 4468 4606 125 4 96 4607 105 4475 4650 105 4797 4988| 5 man O 4470 4608 0 4 98 4609 0 4477 4652 2 4799 4990'

~

4659 50 4527 4702 50 4849 5040 " .
r 10 man 50 4"00 4678 50 4448

| 15 man 4500 4678 75 4503 47:4 4507 4702 75 4924 511501 min 7*, 4*95 4753 305 4948 5059 305 4852 5027 75 4999 5190
i

(= EAh2 Ort 1*8 010 175 190 *

(' -

[
dh -

\-
C

mi

. A

G
~

,

r ,.

.

O

(- , - >

(*
m

Prepared [
o tem

-

,
-

,

Reviewedq --

--.

3
; - _ _ _ . _ . _ _ -

_

*
.
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*

i

,

;

,

9

%

ATTACHMENT :

E

:

Kva Total for B0: '

a. Random Loads Starting Kva for 281
i

Boards (File =B:RANBO) '

b. Random Loads Starting Kva for 2B2 '

Boards (File =B:RANB02) Ic. T=0 Loads Starting Kva for 2B1 Scards
(File =B: BOUT)

d. T=0 Loads Starting Kva for 2B2 Boards
(File =B: BOUT 2)

'

Kva Total for B0 & SI-PhA:
a. Random Loads Starting Kva for 281 Boards

(File =B:RANPHA) '

b. Random Loads Starting Kva for 2B2 Boards
(File =B:RANPHA2)

c. T=0 Loads Starting Kva for 281 Boards
File =B:PHASEA)

d. T=0 Loads Starting Kva for 2B2 Boards
(F11e=B:PHASEA2)

Kva Total for B0 & SI-PhB: '

a. Random Loads Starting Kva for 2B1 Boards
(File =B:RANPHB),

i

b. Random Loads Starting Kva for 2B2 Boards
(F11e=B:RANPHB2)

c. T=0 Loads Starting Kva for 281 Boards '~'

(File =B: PHASED).

d. T=0 Loads Starting Kva for 282 Boards j
: *

.

5

07120
.

.

t

_ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - " ~~ "''
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-----_--------__---_- 0.69--- no v c v * > u_y_per_ . . .
. . .. .

, _ _______

DATA FILE = B:N252B1-B.DAT PREPARED BY : DATE ///.3/A/,1

I <

LOADING FILE = B:RANBO CHECKED BY : M DATEI-13-&(,
i

This run was made on 01-09-1986 at 10:00:18>

1

RRRRRRRRxxxxxxRxxxxxxRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR )

I SOURCE and TRANSFOPMER DATA
:

1 SOURCE VOLTAGE = 6900 Volts
i

1 SOURCE IMPEDANCE = 0+J O I/h -

,

i

j TRANSFORMER TAP = .975

i TOTAL LOAD = 1201 kVA 6 58.73^
TOTAL CURRENT = 1409 Amos

;

'
-------------------------------------------------------------------------------

'i
<

j 480V SHUTDOWrJ DD 2B1-B
t

-

( DOARD LOAD (except MCCs) = 0 kVA 08 0.00'
) CONSTANT Z LOAD G CALCULATED V(except MCCs) = 0 kVA OG O.00'
; CONSTANT kVA LOAD (encept MCCs) 0 kVA OG O.00*=

DOARD VOLTAGE = 464 VOLTS
o

t

i

i
TERMINAL<

'

; STARTING MOTORS VOLTAGES
i
;

i
!

4 TERMINALj RUNNIrlG LOADS VOLTAGES

Al DUMMY LOAD 0 HP 464 V
r

i I
'

i i

~. I
1

l

I
'

}
. .

I

I I

I '

i

i

i

9

:

.

?

|
_ _ _ _ ___ ___ __ _ . . _ _ _ _ . . _ _ . . _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ . . _ _ _ _ _ . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ __ _ _ _
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_

DATE,///3, #6DATA FILE = B N2SCB1-B.DAT PREPARED BY :;

LOADING FILE = B:RANBO CHECKED BY : M DATE I-13-P(a
;

. This run was made on 01-09-1986 at 10:08:27
| .TR RRRERRRR RRRRx.o xxx x x xx ax xx xxxxxRRER RRRRR R RRRR R xxxx xxxxx xxx xxx xic x x x xR R xxx xxx xx
| 490V REACTOR MOV BD 2B1-B

BOARD LOAD = 83 kVA 08 49.63^
CONSTANT Z LOAD 9 CALCULATED V (except MCCs)= 82.72058 kVA 09 49.77^

| CONSTANT kVA LOAD (e>c cept MCCs) = 0 kVA 90 0.00'
; BOAR 7 CURRENT = 104 Amos -

i BOAPD VOLTAGE = 461 Volts
|

i

TERMINAL
STARTING MOTORS VOLTAGES

'

C1 BORIC ACID XFER PMP 2D-B 15 HP 442 V ^

TERMINAL
RUNNING LOADS VOLTAGES: -

t

| B4 6 MW SIS BOARD INJ T< HTR OB-B O HP 445 V ,

I C3 9 KW BORIC ACID TK D HTR B-B O HP 409 V ;

.

6

9

O *GE

e

4-

* .

I

!

I
i

1

.
.

|
.

. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _



f _. ... __.......,...... ... n 40__ bO__U_4_u__4f__p_u__y_uc_ psi _armvva
-- o w. . ww w

_____________________ _

DATE /![8 8d
______ ______

DATA FILE = B:NOSOB1-B.DAT PREPARED BY :
.i -

LOADING FILE = B:RANBO CHECMED BY : C2/YY\ DATE l-13-h
1
' This run was made on 01-09-1986 at 10:08:42
| ,uxxanaxxn) xxxxxxxxxxxxxxxxiuarRxxaurxxxxxxxxxxRRRRRRRRRRR><xxxxxxRRRRRRRRRRRRRRRR
| 480V CONT S AUX BLDG VENT BD 001-B -

BOARD LOAD = 944 kVA GG 58.13^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 940.9046 kVA OG 58.10^
CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00*

, BOARD CURRENT = 1226 Amos -

BOARD VOLTAGE = 445 Volts

TERMINAL
STARTING MOTORS VOLTAGES

B1 SHTDN XFMR RM 2B EXH FAN OBO-B O.5 HP 435 V '
B2 SHTDN XFMR RM 2B EXH FAN 2B1-B 2.5 HP 435 V
B3 SHTDN XFMR RM 2B EXH FAN 2B2-B 2.5 HP 406 V
B4 AUX CONT AIR CMPRSR B-B 20 HP 413 V
B5 RECIP CHG PMP RM CLR FAN 3 HP 431 V
C PEN RM EL 669 CLR FAN 28-B 5 HP 418 V
CO PEN RM EL 690 CLR FAN OB-B 5 HP 427 V
C4 PEN RM EL 714 CLR FAN 29-B 5 HP 433 V

'

D1 EMER GAS TMT RM CLR B-B 3 HP 440 V
D 400V BD RM 2B A/C 28-B 60 HP 425 V
E4 480V BD RM 09 A/C 2B-B 05 HP 416 V
E6 PIPE CHASE CLR FAN OB-B 00 HP 395 V
F5 4SOV BD RM OB A/C OB-B 25 HP 402 V,

|

TERMINAL
RUNNING LOADS VOLTAGES

D6R OO MW AUX BLDG GAS TMT HTR B-B. O HP 434 V

*
.

e gno

e

e <

9

*

i

( ___ _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ _ . _ . - _ _ _ _ - - - - -
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DATA FILE = B:N252B1-B.DAT PREPARED BY : DATE /!/ 85
I !.

LOADING FILE = B:RANBO CHECKED BY : M DATE I-I3 M

This run was made on 01-09-1986 at 10:09:18
uxxxxxxRRRRRRRRRRRRRRuxxxxwrxxxxnacrRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

490V REACTOR VENT BD 2B-9
.

BOARD LOAD = 1 kVA GG 45.97^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 0 kVA 90 0.00*
CONSTANT kVA LOAD (except MCCs)= 1 kVA OG O.00^

BOARD CURRENT = 1 Amps
BOARD VOLTAGE = 464 Volts

TERMINAL
STARTING MOTORS VOLTAGES

TERMINAL
RUNNING LOADS VOLTAGES

C2 INCORE INSTR RM SUP FAN .75 HP 461 V

.

* 1

e _,

9

|

'
6

-__ - - - - _ _ _ _ _ - _ - _ - - _ _ _ _ _ _ _ - - _ _ _ _ - - _ _ - - - _ _ - _ _ _ _ _



_ _

, 2_I_$_25_5I25-_22I_$I$N __MD__b_Y_N_i__2_NO_hk_$$ ___52
DATA FILE = B:N230B1-B.DAT PREPARED BY : DATE//IS!l4

|
- -

rf
M DATE l-13 -@(eLOADING FILE = B:RANBO CHECKED BY :

!
,

. This run was made on 01-09-1986 at 10:09:27
\ R~.RRRRRRxxxxxxRRRRRRRRRRRRRxxxxxxxxRRRRRR9RRRRRRRRRRRRRRRRRRRxxxxxxxxxxxxRRRRRR

490V DIESEL AUX BD 291-B
!

! BOARD LOAD = 62 kVA 00 56.57'
CCNSTANT 2 LOAD 0 CALCULATED V (except MCCs)= 62.00001 kVA 09 56.57'

i CONSTANT kVA LOAD (except MCCs)= 0 kVA 00 0.00^
BOARD CURRENT = 79 Amps -

BOARD VOLTAGE = 455 Voltr.

TERMINAL
STARTING MOTORS VOLTAGES

E6 DG OB-B AIR COMPRESSOR 2 10 HP 446 V

TERMINAL
RUNNING LOADS VOLTAGES

!

!

i

.

>

. . , ;

I

!

i

|

r

W

s

d

$

_ _ _ _ _ _ . _ _ . _ ._

_



.,.. .
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..- -_ _... -.,,, . .. m m. . %4 :_-_---_---__----------_hko- h. ti.- U_d M 3.00._mfm %m.,m~ . i
-- __-- _---

DATA FILE = B:N2S2B2-B.DAT PREPARED BY : A DATE /gd
'

LOADING FILE = B RANB02 CHECKED BY .M DATE l - 13 '-li(p
4

. This run was made on 01-09-1986 at 15:05:07 |

naxRxxxxxxxRRRRxxxxxxRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR {
xxxxxxx

SOURCE and TRANSFORMER DATA I

'
:
d'

SOURCE VOLTAGE = 6900 Volts :

!
t

SOURCE IMPEDANCE = 0+J 0 8/ a.
.

t
! TRANSFORMER TAP = .97" '

i

t'

! TOTAL LOAD = 93 kVA 6 54.72^'
TOTAL CURRENT = 109 Amps i

,,

! i

; ------_------_---------_-_--_____----____------_-----____-----------------------

i t

i

| 400V SHUTDOWN BD 2B2-D '

1

I

| BOARD LOAD (exceot MCCs) 0 kVA 00 0.00^=

| CONSTANT Z LOAD Q CALCULATED V(except MCCs) 0 iVA 00 0.00*=
,

! CONSTANT kVA LOAD (encept MCCs) = 0 kVA OG 0.00^ t

BOARD VOLTAGE = 490 VOLTS !
I

'
J

|

TERMINAL i
<

: STARTING MOTORS VOLTAGES !,

I (
! i,

je

TERMINAL '

RUNNING LOADS VOLTAGES :| \

j Al O HP 490 V !

!

.

;

i
i

,

**e
'

1

i

|

!

i 1

; i
I

:

| |

!
!
I
t

| '

i

'
e

i
I ,

'
I
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~ ~ ~ ' ' ' ~ ~~ " - - 'sg .;
4

, _

l DATA FILE = BtN2SOBO-B.DAT PREPARED BY : N A DATE //// /4,

$ r v

LOADING FILE = 6:RANBO" CHECKED BY : Cdarn DATE 1 -13 -Flo

This run was made on 01-09-1986 at 15:05:16
Ex>mxx>. csRxx.xxxxxxx3.xxxxRxx:<xxxxanxxxxxxxxxxxRRRRRxxxxxxxxxRxxxxxxRRERRRRERRRRRR

^

490V EEACTOR PtOV BD OB2-B

BOARD LOAD = 01 INA GG 48.89^
CONSTANT 2 LOAD G CALCL' LATED V (except MCCs)= 01 kVA 9Q'48.89^

, CONSTANT kVA LOAD (exceot MCCs)= 0 kVA 09 0.00*
l BOARD CURPENT = 25 Amos -

.

BOAAD VOLTAGE = 489 Volts

TERMINAL
.? TARTING MOTCRS VOLTAGES

B3 2-FCV-1-18 STEAM FW FMP ISOL VLV 1.6 HP 459 V

:

TERMINAL |
RUNNING LOADS VOLTAGES '

| i

| ?
r

-

t

t
'

!
.

.

I

I

)
. . .

>

i
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|

!

!

!
i
!
t

I

i !

f

i
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DATA FILE = B:N252B2-B.DAT PREPARED BY : 8 DATE///J/44 i

i I
LOADING FILE = B:RANBO2 CHECKED BY : CdAM DATEl-ll-P(e

This run was made on 01-09-1986 at 15:05:26
xxxxxxRnxxxxxxxRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRxxxxxxRRRRRRRRRRRRRRRRRRR

480V CONT !. AUX BLDG VENT BD 2B2-9
r
!BOARD LOAD = 0 kVA GG O.00'

CONSTANT 2 LOAD G CALCULATED V (except MCCs)= 0 kVA GG O.00'CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00*
BOARD CURRENT = 0 Amos ,

'

90ARD VOLTAGE = 490 Volts '

t

TERMINAL
STARTING MOTORS VOLTAGES

.
!

TERMINAL
RUNNING LOADS VOLTAGES

1

A1 DUMMY LOAD 0 HP 490 V t

!,

!
-

,

.

1

'
.

r

t

i
t

' ' * * I

!
!

!
:

f
|

|

I

!

'
.

i

h
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,

a n gu m ~vv1 m. .ps.t_._ ____________

$_ DATE/) #4DATA FILE = B N2 SOB 2-B.DAT PREPARED BY :
ri

NM DATE }-il-Fl, -LOADING FILE = B:RANB02 CHECKED BY :
q

' W
|

! This run was made on 01-09-1986 at 15:05:33
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxnRT,RRxxxx;mxxxxxxxxxxxxxxxxxxxxx

: 480V DIESEL AUX BD 2B2-B
.

[ BOARD LOAD = 70 kVA 99 57.13' '

.; CONSTANT Z LOAD G CALCULATED V (except MCCs)= 70 kVA 90 57.13^
' CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00'

BOARD CURRENT = 84 Amps ;,

| BOARD VOLTAGE = 480 Volts
!

,

'
'

:

!

TERMINAL .

; STARTING MOTORS VOLTAGES !

D2 DG AIR COMPRESSOR 10 HP 475 V
1

)

i >

. TERMINAL
j RUNNING LOADS VOLTAGES

<

l
:

4

/

l

l
;

.

!

!
I

'

I
;

-t

lJ

.l |+,

{
i

1 i

j !

! |
1

: 1

!

l
i
!

i
!

|

l
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j
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g

i J
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DATE///,J/f,4; DATA FILE = B N2S2B2-B.DAT PREPARED BY s.
I I

LOADING FILE = B RANB02 CHECf:ED BY : M DATE l-G -8'(e

This run was made on 01-09-1986 at 15:05:42
xxxxxRxxxxxxxxxxxxxxxxxRxxxxx> xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxxxxxxRRRRRi I 8,C VITAL PCWER

BOARD LOAD = 0 kVA 90 0.00^
CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 0 kVA 60 0.00^CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00^

i BOARD CURRENT = 0 Amps
j BOARD VOLTAGE = 490 Volts
I

i
1

1

TERMINAL
| STARTING MOTORS
.

VOLTAGES
i

.

TERMINAL
| RUNNING LOADS VOLTAGES
i

.
-

1 Al DUMMY LOAD 0 HP 490 V
|

'

L
!
|

1

i

;

{

i

|

i
4

}
-

.

I

. :
,i s

!

I..

1 .

i

$

i |

I I

) l
'

1 i |a

1

.

!

i

t

!

.

i
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DATA FILE = B:N2S2B1-B.DAT PREPARED BY : A DATE //B A
r r

LOADING FILE = B: BOUT CHECKED BY : CAAfY1 DATE J-13 -K

This run was made on 01-09-1986 at 10:14:18
xxxxxxxRxxxxxxxxxxxxxxxxxxRERRxxxxxxxxxxxxxxxxxxxxxxxxxRRRRRRxxxxxxxxRRRxxxxxxx

SOURCE and TRANSFORMER DATA

SOURCE VOLTAGE = 6900 Volts

SOURCE IMPEDANCE = 0+J O I/ b

TRANSFORMER TAP = .975

TOTAL LOAD = 1755 kVA 9 60.39^
TOTAL CURRENT = 2058 Amps

----------------------------------------------_--------------------------_-----

480V SMUTDOWN BD 2B1-B

BOARD LOAD (except MCCs) 1021 kVA OG 62.84"=

CONSTANT Z LOAD 0 CALCULATED V(except MCCs) 1020.009 kVA se 62.66^=

CONSTANT kVA LOAD (e:: cept MCCs) 0 kVA 09 0.00^=

BOARD VOLTAGE = 450 VOLTS

1

TERMINAL
STARTING MOTORS VOLTAGES

B4 ELEC BD RM AHU B-B 75 HP 407 VB5 CRDM COOL FAN 2D 75 HP 399 VC2 RLCC FAN 2B-B 50 HP 417 V

,

TERMINALRUNNING LOADS VOLTAGES

C5 45 KVA HT TR-CVC B1 XFMR O HP 449 VC6 20 MVA STANDBY LTG CAD LS3 XFMR O HP 437 V ~~

,

O

I

B

.

______ _ ___ ______ _ - - -- - - - - - -_
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,DATA FILE = B:NOS2B1-B.DAT PREPARED BY : DATE//A, /44
/ /

LOADING FILE = D: BOUT CHECKED BY : O DATE l- 13 -Pp

This run was made on 01-09-1986 at 10:14:38
sxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxxxxWRRRRRxxxxxxxxxxxxxxxxRRRRRRRRR

480V REACTOR MOV BD 2B1-B

BOARD LOAD = 2 kVA 00 53.13"
CONSTANT Z LOAD @ CALCULATED V (except MCCs)= 0 kVA OG O.00^
CONSTANT kVA LOAD (except MCCs)= 2 kVA 90 0.00'

! BOARD CURRENT = 3 Ar.ps
i BOARD VOLTAGE = 450. Volts

.

!

1

TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS

i VOLTAGES
,

F1 2-FCV-63-6 SIS PMP INLET PMP VLV .67 HP 447 V
;

!

!

:
I

e

1

|

.

***%

i

1

4

I

|

.

- - _ _ _ _ _ __ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ . . _ - _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _



F :___:_:::::::_::::::::En__.cn__Yh_Y2__d_Y_Y_:pi::2::1____::'l ^'

M8 DATE //Md4DATA FILE = B N2S201-B.DAT PREPARED CY :
/ /

LOADING FILE = B: BOUT CHECKED BY : M DATE l- 13 -PL

This run was made on 01-09-1986 at 10:14:47
xxxxxxxxxxxxxxxxxRxxxxxxxxxxxxxxxxxxxxxxRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRRRR

480V CONT & AUX BLDG VENT BD 2B1-B-

BOARD LOAD = 395 kVA 98 51.97^
CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 395.8431 kVA 00 51.91^
CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00^

BOARD CUPRENT = 516 Amps
BOARD VOLTAGE = 442 Volts

.

TERMINAL
STARTING MOTORS VOLTAGES

96 SI PMP 29-B RM CLR FAN 3 HP 422 V
| Cs RES HT REM PMP 2B-B FAN 3 HP 420 V| C6 CONT SPRAY PMP 2B-B CLR FAN 5 HP 415 V

D2 CNTMT ANN VACUUM FAN 2B 1.5 HP 431 V
D5 RE-90-126 CONT RM INTAKE RAD MON .75 HP 434 V
El 4 GOV BD RM 2A FAN 2A2-B 3 HP 433 V
ECR RE-90-112 CNTMT BLDG UP COMPT AIR MON 3 HP 431 V
E3 PRIM WTR MAKEUP PMP 2B 20 HP 412 V
E5L RE-90-99 CONN VAC PMP AIR EXH MON .75 HP 430 V
E5R RE-90-131 CN1 PURGE AIR EXH MON .75 HP 434 V
F1 125V BATT RM IV EXH FAN 2A2-B 2 HP 429 V
F3 AUX FDWTR & BA CLR FAN B-B 5 HP 426 V

| F4 480V BD RM 2B FAN 2B2-B 3 HP 427 V
F6 SHTON BD RM B FAN 28-B 1 HP 439 V

,

G2 125V VIT BATT RM III FAN 2B2-B 2 HP 429 V
G4 GAS EFF RAD MON 5 HP 416 V

.

. TERMINAL
RUNNING LOADS VOLTAGES

| D4 3 KVA UNIT CONT ANN SYS O HP 441 V!
.

* *em g

a

*

$

t

I

i
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DATA FILE = C:N2S2B1-B.DAT PREPARED BY : O/A DATE ///3 h
/ /

LOADING FILE = B: BOUT CHECKED BY : O DATE I - 13 -F 4

This run was made on 01-09-1986 at 10:15:34
2RRRRRRRRRRRRRRRRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxxxRxxxxxxxxxxR

480V REACTOR VENT BD 28-9

BOARD LOAD = 1 kVA 00 45.97^ '

CONSTANT Z LOAD G CALCULATED V (except MCCs)= 0 kVA O@ 0.00^CONSTANT kVA LOAD (except MCCs)= 1 kVA GO O.00^
BOARD CURRENT = 1 Amps

'

BOARD VOLTAGE u 450 Volts

TERMINAL-
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

C2 INCORE INSTR RM SUP FAN .75 HP 447 V

l

.

I

l

.

..

h ~.

.

O

e--

'
i

. ._ .. .
.

. . . . . .. ..
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DATA FILE = B:N2S2B1-B.DAT PREPARED BY : MA DATE ///J d4
I r

LOADING FILE = B: BOUT CHECKED BY : M DATE )- 13 -Tr(o

This run was made on 01-09-1986 at 10:15:44
,.XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

480V DIESEL AUX BD 2B1-B

BOARD LOAD = 177 kVA G@ 46.76"
CCNSTANT Z LOAD G CALCULATED V (except MCCs)= 177.2845 kVA G@ 46.65"
CONSTANT kVA LOAD (except MCCs)= 0 kVA 0@ 0.00"

T.OARD CURRENT = 242 Amps
BOARD VOLTAGE = 422 Volts

TERMINAL
STARTING MOTORS VOLTAGES

B2 2-FCV-67-65 DSL ENG HT EXCH SUP VLV .125 HP 421 V
D6 DG ELECT PNL VENTILATION FAN 15 HP 414 V
E4 DG ROOM EXH FAN 2-B 15 HP 416 V
F1 DG MtJFFLER RM EXH FAN 1.5 HP 420 V
F2- DG BATT HOOD EXH FAN .33 HP 421 V

TERMINAL
RUNNING LOADS VOLTAGES

E2L 45 KVA DG B LIGHTING CAB LC 48 O HP 419 V

.

.

O
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DATA FILE.= BIN 2S2B2-B.DAT PREPARED BY a 8 DATE/,//.f/N4 !
'

,

LOADING FILE = B: BOUT 2 CHECKED BY : b DATE_ l - 13 -FL.

This run was made on 01-09-1986 at 15:55:48
RRRxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

4

| SOURCE and TRANSFORMER DATA

SOURCE VOLTAGE = 6900 Volts

SOURCE IMPEDANCE = 0 +.i O I/ L
.

TRANSFORMER TAP = .975

TOTAL LOAD = 916 kVA G 63.10"
! TOTAL CURRENT = 1074 Amps

-_---__-_- - _ _ _ _ _ - _ _ _-- -_ __ _ _ - - _ _ - - - - - - - - _ - _ - - - - - - - - - - --__----__--_---_--
1
;

480V SHUTDOWN BD 2B2-9
f

BOARD LOAD (e::ceot MCCs) 750 kVA 90 63.26"=

CONSTANT Z LOAD G CALCULATED V(except MCCs) = 750.2521 kVA OG 63.26"

CONSTANT kVA LOAD (except MCCs) = 0 kVA OG O.00"
; BOARD VOLTAGE = 470 VOLTS

TERMINAL
STARTING MOTORS VOLTAGES

B5, CRD MECH COOL FAN 2D 75 HP 427 V
C3 REACT LWR COMPT COOL FAN 2D-B 50 HP 438 V

TERMINAL
RUNNING LOADS VOLTAGES

C4 45 kVA CVC SYS HT TR XFMR B3 0 HP 469 V

*%

..

t

4

4

4

6

1

-

g

i

_-____ --___.___.--_________ _ ___ _ _ _.-- - -_-___



n.ina i a m . _ - -. --
.

____________h__Ub2EWCALoulpaol_______=
.._.._--.._..,w

__________=- --_ 4i g SON pg 2
_

- _ _ _

DATA FILE = B N2S2B2-B.DAT PREPARED BY k 8 DATE/////#4
, e a

LOADING FILE = B: BOUT 2 CHECKED BY : DATE I-)3-Fly
This run was made on 01-09-1986 at'15

xxxxxxxxxxxxxxxxxxxRRRRRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx:56:03xxxxxxxx480V REACTOR MOV BD 292-9

BOARD LOAD = 2 kVA G@ 53.13^
CONSTANT Z LOAD G CALCULATED V-(except MCCs)= 0 kVA se 0. 00-'-CONSTANT kVA LOAD (except MCCs)= 2 kVA 00 0.00^

BOARD CURRENT = 2 Amps
BOARD VOLTAGE = 470 Volts

,

t

TERMINAL'

STARTING MOTORS VOLTAGES

.

TERMINALRUNNING LOADS VOLTAGES,

J4 2-FCV-70-87 RCP CNTMT ISOL VLV .7 HP 469-V

:

.

l

.

.

4

'
:

*
I
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DATA FILE-= B N2S2B2-B.DAT PREPARED BY : DATE/ /86
b DATE_ J - 13 -Pl.LOADING FILE = B: BOUT 2 CHECKED BY :

This run was made on 01-09-1986.at 15:56:10
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

480V CONT Se AUX BLDG VENT BD 2B?-B

BOARD LOAD = 0 kVA O@ 0.00"
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 0 kVA 0@ 0.00"
CONSTANT kVA LOAD (except MCCs)= 0 kVA O@ O.00^

BOARD CURGENT = 0 Amps
BOARD VOLTAGE = 470 Volts

TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

Al DUMMY LOAD 0 HP 470 V

.

.

4

<

:
I

t

I

i
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,DATA FILE = B N252B2-B.DAT PREPARED BY : DATE/ /sRG
,

l
r |

LOADING FILE = B: BOUT 2 CHECKED BY : - (dET71 DATE l-13 -@% )
i

This run was made on 01-09-1986 at 15:56:17
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx<,xxxxxxxx

480V DIESEL AUX BD 2B2-B

BOARD LOAD = 118 kVA 00 56.10"
CONSTANT Z LOAD G CALCULATED V (e:: cept MCCs) = 113 kVA GG 56.44"
CONSTANT kVA LOAD (except MCCs)= 6 kVA 0@ 0.00*

BOARD CURRENT = 151 Amps
BOARD VOLTAGE = 452 Volts

4

|

TERMINAL
STARTING MOTORS VOLTAGES

D1 2-FCV-67-67 EMG DSL ENG HT EXCH SUP VLV .125 HP 452 V
D3 DG ROOM EXH FAN 15 HP 445 V
D4 DG BD ROOM EXH FAN 3 HP 446 V

; TERMINAL'

RUNNING LOADS VOLTAGES

CCR 2.5 KW DG BATTERY CHGR O HP 451 V
i

.

~~. [

!

I

|
,

> ,

t
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_2___2_2222222_2"''$222_EIsM.__ @ __V./,_Q_i_J_U M ~j31T @.22ill____222
"" ~

DATA FILE = B:N2S2B2-B.DAT ' PREPARED-BY : 8 DATE/ 1/44
r r

LOADING FILE = B: BOUT 2 CHECKED BY : OW DATE J -13 -Pt.

This run was made on 01-09-1986 at 15:56:33
RRxxxxxixxxxxxxxxxxxxx><xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRRR

I ?- C VITAL POWER

BOARD LOAD = 0 kVA 0@ 0.00^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 0 kVA 00 0.00"
CONSTANT kVA LOAD (except MCCs)= 0 kVA 00 0.00"

BOARD CURRENT = 0 Amps
,

: BOARD VOLTAGE = 470 Volts

i TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

Al DUMMY LOAD 0 HP 470 V

.

.

4-

BW

J

l i r

+

. - - . . . - - .-- n. , ,- - ,



.

- - _ _.._ ..._ . .._ . _ _ _
__- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _9M.___co.__M _u_1_l uf1.x_mj_ ___.. m m. , nV t__py ______

DATA FILE = B: N2S2B1-B.DAT- PREPARED BY : _ DATE/////44
r r.

LOADING FILE = B:RANPHA CHECKED BY : M DATE l-13 -k(.
i

This run was made on 01-10-1986 at 09:02:24
-xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRR

SOURCE and TRANSFORMER DATA
,

SOURCE VOLTAGE = 6900 Volts

SOURCE IMPEDANCE = 0+j O B/ h

! TRANSFORMER TAP = .975
i

TOTAL LOAD = 960 kVA 9 60.75^
TOTAL CURRENT = 1126 Amos

- - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -- _____=- --- - - _ _ _ _ _ _ _ _ - - = - -
- - - _ _

-

480V SHUTDOWN BD 2B1-B

BOARD LOAD (exceot MCCs) 0 kVA 9@ 0.00^=

CONSTANT Z LDAD G CALCULATED V(exceot MCCs) 0 kVA e@ 0.00"=
CONSTANT kVA LOAD (exceot NCCs) 0 kVA 90 0.00"=

BOARD VOLTAGE = 469 VOLTS

4

-|

TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

Al DUMMY LOAD 0 HP 469 V

i
;

._.

m-w

1

i

- - . . . , - - ----, _ . . ,,, .-, , - - . _



_ _ _ _ - _ _ _ _ _ - - - -

_____________ _ _ _ . u s. w__.gg__y_6_y_t__J_U_U__._L ,,v...~pa ____________~__
. gy

DATA FILE = B:N2S2B1-B.DAT. PREPARED BY : NA DATE ///3/4/.
.

I f
1

LOADING FILE = B RANPHA CHECKED BY : M DATE 1-t% - W>
-

This run was made on 01-10-1986 at 09,

xxxxxxx;sxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx: 02 : 33xxxxxxxx
480V REACTOR MOV BD 2B1-B

BOARD LOAD = B1 kVA OG 52.57'
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 81.58045 kVA 00 52.64^CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00'

BOARD CURRENT = 100 Amos,

BOARD VOLTAGE = 466 Volts

i
' TERMINAL

STARTING MOTORS VOLTAGES
4

C1 BORIC ACID XFER PMP 2B-B 15 HP 447 Vi

TERMINAL
RUNNING LOADS VOLTAGES

C3 9 KW BORIC ACID TK B HTR B-B O HP 444 V
.

i

)

.

e-

$

4
,.

. - - . .

9

+

.; |

i |
*

!

|! , ,

|
i

|

:

4

!

-- . . - . , , , , . _ , __ , - _ - , . - - , - ,_



r- .- . - ......s n,.nuisis -

____6_V__4___2_U_ __pio7_mnm.____________-..
- _.W m _ :_ .. _

_6_ __-- - _ _ _ _ _ _ _ - - - __ ___ _

DATA FILE = B N252B1-B.DAT PREPARED BY : h8 DATE M 7 4
/ /

M DATE J -13 -%LOADING FILE = B:RANPHA CHECKED BY :

This run was made on 01-10-1986 at 09:02:45
xxxxxxxxxxxxxxx;<xxxxxxx xx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx x xxxxxxxxxxxxxxxxxx

480V CONT ?. AUX BLDG VENT BD 2B1-B.

BOARD LOAD = 735 kVA OG 61.10"
CONSTANT Z LOAD @ CALCULATED V (except MCCs)= 735 kVA 90 61.10"
CONSTANT kVA LOAD (except MCCs)= 0 kVA e@ 0.00^

BOARD CURRENT = 934 Amps
BOARD VOLTAGE = 455 Volts

TERMINAL
STARTING MOTORS VOLTAGES

B1 SHTDN XFMR RM 2B EXH FAN 2B3-B 2.5 HP 445 V
B2 SHTDN XFMR RM 2B EXH FAN 291-B 2.5 HP 445 V
B3 SHTDN XFMR RM 2B EXH FAN 2B2-B 2.5 HP 445 V
B4 AUX CONT AIR CMPRSR B-B 20 HP 422 V
B5 PECIP CHG PMP RM CLR FAN 3 HP 441 V
D3 480V BD RM 29 A/C 2B-B . 60 HP 435 V
E4 480V BD RM 2B A/C 2B-B l 25 HP 426 V
F5 480V BD RM 2B A/C 2B-B 25 HP 442 V

TERMINAL
RUNNING LOADS VOLTAGES

.

f

.=,

9

.

0
-

I



. - . ._ _ _ __ - .

"' w ""
- -- . _ _ _ - - - - - - - _G D__ u_ c v 4 y y g:pI g -"- --

--"

DATA FILE = B:N2S2B1-B.DAT PREPARED BY : N8 DATE,/jf g
/

M DATE l-1.5 -81.LOADING FILE = B:RANPHA CHECKED BY :

This run was made on 01-10-1986 at 09:03:07
xxxxxxxxxxxxxxxxxxxxxxxxxxx+,xRRRRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

480V PEACTOR VENT BD 2B-B
'

BOARD LOAD = 10 kVA e@ 48.43" .

CONSTANT Z LOAD @ CALCULATED V (except MCCs)= 10 kVA 90 48.43'
>

CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00^
BOARD CURRENT = 12 Amps
BOARD VOLTAGE = 469 Volts

TERMINAL
STARTING MOTORS VOLTAGES

C2 INCORE INSTR RM SUP FAN 75 HP 446.V.

TERMINAL
RUNNING LOADS VOLTAGES

.

I
1

0

4

:
1

i
,
1

.

l
e==..

2

*
I

I

s -

$

i
4

I

)
i

!
,
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_ _.._ ..._ .....,_ . - ^ -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D_4_ _Q .00 U 4 v '+ 2_U_U "p~n7 M_ _~___'. _' ______"_" " "
_

DATA FILE = B N2SCB1-B.DAT PREPARED BY :h8 DATE/jj Ls

LOADING FILE = B:RANPHA CHECKED BY : Cb DATE ) -13 - Ph

This run was made on 01-10-1986 at 09:03:17
xx:exxx.>,,0cxxxxx xx;cxx sxxxxx,,xxxxx.<;cxxxxxxxxxx;e.xxxxxx>c ;, ;;. -o;,c; ,cx;;n;>;,(xxx;;,t;;;;,.tx;;,q,7s ,

480V DIEEEL AUX BD 2B1-B

BOARD LOAD = 63 kVA 9@ 56.57"
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 63 kVA 99 56.57'
CONSTANT kVA LOAD (except MCCs)= 0 kVA 00 0.00^

BOARD CURRENT = 79 Amps
BOARD VOLTAGE = 460 Volts

TERMINAL
STARTING MOTORS VOLTAGES

E6 DG 2B-B AIR COMPRESSOR 2 10 HP 452 V

TERMINAL
RUNNING LOADS VOLTAGES

.

O

*=

G

$

i
|



. . _ _ _. ._ _ -_ . . _ . . _ _ . . - _ _

.. . __.. ... ......-.___ g ygyy j y y _ _ ._ _ __ _ , , m . . - . , 3 .

-__________________p_up__ __________ .

4 __--_-______-_____- ___ _____-

DATA FILE = B:N2S2B2-B.DAT PREPARED BY : DATE// #4
7~r

i LOADING FILE = B:R NPHA2 CHECKED BY : __ M DATE l- 13 -Pt.

This run was made on 01-10-1986 at 08:53:02
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

SOURCE and TRANSFORMER DATA

SOURCE VOLTAGE = 6900 Volts

SOURCE IMPEDANCE = 0+j O I/h.

| TRANSFORMER TAP = .975 '

i

TOTAL LOAD = 109 kVA G 53.63^'

TOTAL CURRENT = 128 Amps

; _ _ _ _ _ - _ - - - - - - - - - - - = - _ - - - - - _ _ _ _ _ _ - - - - - _ - - _ - - . .-_-- - -_-_--------------------_---_-

!
J

480V SHUTDOWN BD 292-B

'

BOARD LOAD (except MCCs) 0 kVA G@ 0.00^. =

I CONSTANT Z LOAD @ CALCULATED V(except MCCs) 0 kVA 00 0.00"=

CCNSTANT kVA LCAD (except MCCs) 0 kVA G@ 0.00^=2

' BOARD VOLTAGE = 490 VOLTS
I
|
!

TERMINAL
STARTING MOTORS VOLTAGES

_

.

TERMINAL
RUNNING LOADS VOLTAGES

,

Al O HP 490 V
4

8
i

.n

i 4 .,

t

.

9

I
O

,

1

|

!
4

f

$

.

|

- .- . _ - . ---. . - .. . - - - - - - - - - --
|



.. . . . .. _. _ - - - - --- _- - .

__.. ..._ ....., . .. ..

_____ ______________ ___ __Q h.J. DO_ _9_ ?_ kU+_ _ J_ U.(l_wp t_u,,uvv i
- pg as ___

_____________

j' DATA FILE = B N2S2B2-B.DAT PREPARED BY & 8 D A T E / 1 3 4 t. '

//
LDADIMG FILE = B:RANPHA2 CHECKED BY : b; "

DATE 1 -13 -P(o

This run was made on 01-10-1986 at 08:53:11
RRRxxxxxxxxxxxxxxxxxxxxxxxxxxnRRRRxxxxxxxxxxxxxxxxxxxRRRRRRxxxxxxxxRxxxxxxxxxxxx '

480V REACTOR MOV BD 2B2-D -

1

BOARD LOAD = 21 kVA 00 48.89^
CONSTANT Z LOAD G CALCULATED V (e>:cr!pt MCCs) = 21 kVA 00 48.89^
CONSTANT kVA LOAD (e>: cept MCCs) = 0 kVA 00 0.00^

BOARD CURRENT = 25 Amos -

BOARD VOLTAGE = 489 Volts

TERMINAL
STARTING MOTORS VOLTAGES

B3 2-FCV-1-18 STEAM FW PMP ISOL VLV 1.o HP 458 V
,

TERMINAL
RUNNING LOADS VOLTAGES

i

d

'
.

|

*,

I
'

i

I

L

,

I

|

- . . .

t

|

|
,

|
,

i

i

i

t

.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ . _ _ . _ _ . . . _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . . _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ . . _ _ _ _ _ _ _ _ _ _



r _______________________ u t._v __.u u__ y_6_Y_? _.2 _V_U_ K 0 C _ _ ____ Z "" -

DATA FILE = B:N2SCB2-B.DAT- PREPARED IIY s' MfA
- DATE,/ 3, 84

LOADING FILE = B RANPHA2 CHECKED BY : O. DATE J -G - Pt,.-

This run was made on 01-10-1986 at 08:53:21
' acunuxnnpxxxxxxxxxxnnxxxxxxxxxxxnxxxxxxxxxxxxYRRxxxxxxx^K^^xxxxxxxxxxxxxxxxxxx;

480V CONT & AUX BLDG VENT BD 2B2-B

BOf.RD LOAD = 16 kVA 90 45.85^
CGNSTANT 2 LOAD G CALCULATED V (exceot MCCs)= 16 kVA 00 45.85^
CONSTANT kVA LOAD (e:: cept MCCs) = 0 kVA 9@ 0.00^

BPARD CURRENT = 19 Amos
BOARD VOLTAGE = 490 Volts

TERMINAL
GTARTING MOTORS VOLTAGES

Di SAMP RM EXH FAN'2B 1.5 HP 472 V

TERMINAL
RUNN!NG LOADS VOLTAGES

.

9

-

I

i
. - _ _ _ _ - _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _



~. -. . _ _ _ . . _ . _ _ . _ . __ . ___ . _ _ . . . . _ _ . _ _ _-. _ - _ . __

_

._.. . . _ .ygy, yyyu y wru. . .' 4 p g .,c.:uu '

I' DATA FILE = B:N2SCB2-B.DAT PF.EPARED BY : _NA DATE,/ M,/44-

LOADING FILE = B RANPHA2 CHECKED BY : M DATE } -11-%
; This run was made on 01-10-1986 at 08:53:30
i xxxxxxxxxxxxxxxxxx>xxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxxxx>,xxxxxxxxxm;xxxxxxxxxxxxxxx

480V DIEEEL AUX BD 2B2-B
':

'

BOARD LOAD = 69 kVA 09 57.13"! t

i CONSTANT T. LOAD G CALCULATED V (except MCCs)= 69 kVA GO 57.13^ !

i

I CONSTANT kVA LOAD (except MCCs)= 0 kVA GG O.00" ij BOARD CURRENT = 83 Amps ,

BOARD VOLTAGE = 480 Volts.

x

i

1

|
i TERMINAL

STARTING MOTORSi VOLTAGES
'e

D2 DG AIR COMPRESSOR 10 HP 475 V!
I
f

:4

\ TERMINALRUNNING LOADS! VOLTAGES !4
,

i

r

|

1

,

J

I

!

*
.

a

'

i
i
i

f

. j

>

4

:

! ,

i i

1

'h
!

i

i
:
I
,

i

l

f ,

| l :
i .
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L Q. Ub U_4 V 4 _2_UM uc_puM
--4.. sv -

.
.

DATE/IJ /DATA FILE = B N S <2-B.DAT PREPARED BY :
/ /

LOADING FILE = B:RANPHA2 CHECKED BY : M DATE }-13 -@lo

This run was made on 01-10-1986 at 08:53:40
m >oxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx3;xxxxxxxx;ou;xxRxxxxxxxxxxxxxR;

I & C VITAL POWER

BOARD LOAD = 0 kVA 90 0.00^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= C kVA 00 0.00^
CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00"

BOARD CURRENT = 0 Amps
BOARD VOLTAGE = 490 Volts

i

!

; TERMINAL
i STARTING MOTORS VOLTAGESa

:
.

TERMINAL,

RUNNING LOADS VOLTAGES>

i

Al DUMMY LOAD 0 HP 490 V

r

J

r

t

4

i

|

1

I

l

|

i

I
..

c

.,
|

1

l
1

I

i

(

,

i

'

It
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- v u C . u_ w. .
______________ ______ ___tS c. Q __. __ V L V _4 _ ___p.ita_____-_______
.- ...- ... ... n..n-. .. .. 99 .

,

DATA FILE = B:N2S2B1-B.DAT PREPARED BY : M DAT L
LOADING FILE = B:PHASEA CHECKED BY :_ M DATEl_L$-&h

1 This run was made on 01-10-1986 at 08:58:56
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRRRR.

!

SOURCE and TRANSFORMER DATA,

SOURCE VOLTAGE = 6900 Volts
4

SOURCE IMPEDANCE = 0+J O 8/h

TRANSFORMER TAP = .975

TOTAL LOAD = 2155 kVA 9 60.09^
i TOTAL CURRENT = 2527 Amps

s ---- _--- _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . _ _ = = = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4

t

480V SHUTDOWN BD 291-B
1,

BOARD LOAD (e:: cept MCCs) 979 kVA 90 62.84^=

CONSTANT Z LOAD G CALCULATED V(e:: cept MCCs) 978.3965 kVA @@ 62.84^=

!

0 kVA 90 0.00"1 CONSTANT kVA LOAD (e:: cept MCCs) =

! BOARD VOLTAGE = 441 VOLTS '

!

TERMINAL
; STARTING MOTORS VOLTAGES

B4, ELEC BD RM AHU B-B 75 HP 398 V -
B5 CRDM COOL FAN 2B 75 HP 390 V
C2 RLCC FAN 2B-B 50 HP 408 V,

,

|
| TERMINAL
'

RUNNING LOADS VOLTAGE 9

C5 45 KVA HT TR-CVC B1 XFMR O HP 440 V
.! C6 20 KVA STANDDY LTG CAB LS3 XFMR O HP 428 V ~-

i

+.
1
1

i

'

I

e

l

i i

_ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ -
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. . - _ . ~ . . . . , , . .,- . , ' ~ D d.', 0 '

------------------------------
-

DATA FILE = B:N252B1-B.DAT PREFARED BY : k 8 DATE,/I, /
LOADING FILE = B PHASEA CHECKED BY : C,8/YM DATE J-13 -&ta

; This run was made on 01-10-1986 at 08:59:16
xxxxxxxxxxxxxxxxxxxxx>;xxxxxxxxxxxxxxxxRRRRRRERRxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxR

490V REACTOR MOV BD 2B1-B

BOARD LOAD = 123 kVA GG 49.78'
CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 123 kVA 60 49.78'$ CONSTANT kVA LOAD (e:: cept MCCs) = 0 kVA 00 O.00^

I BOARD CURRENT = 163 Amou
; BOARD VOLTAGE = 436 Volts
i

!

l
,

TERMINAL*
c

STARTING MOTORS VOLTAGES !

D5 2-FCV-62-61 SEAL FLOW IRON VLV . 7 HP 424 V.i
; D6 2-FCV-62-91 CHR FLOW ISOL VLV 1.6 HP 418 V

E; 2-LCV-62-136 CHG PMP FLOW VLV 1 HP 435 V
j F4 2-FCV-63-25 SIS BORON INJ TK VLV 2 HP 412 V '

| G1 2-FCV-63-40 SIS EORON INJ TK VLV 2 HP 413 V
- H3 2-FCV-72-2 SPRAY HDR 2B ISOL VLV 3.3 HP 410 Va
' H6 2-FCV-72-21 SPRAY HDR 2B CONT VLV 3.3 HP 410 V

J4 2-FCV-74-24 RHR PMP 19 FLOW VLV 1.6 HP 412 V -

,

TERMINAL
| RUNNING LOADS VOLTAGES

f

:

I
*

$

r

!

~

F

_

|

!

i
.

I

I

i
'

I
t

[
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I i
r

I l
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_______________________ ___ h g y [y y h uh te::LnLvv1apa ti___ _ ________t ui t
U . ..._ b. . . . . . ~ .

pg 3
{

DATA FILE = B:N2S2B1-B.DAT j__

j PREPARED BY t DATE_ / //W
ffLOADING FILE = B:PHASEA CHECKED BY : _CM DATE l-l3 -SL

' This run was made on 01-10-1986 at 08:59:40
xxxxxxxxxxxxxxxxxxxxxi,xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx;ooxxxxxxxxxxxR

480V CONT h AUX BLDG VENT BD 2B1-B

BOARD LOAD = 628 kVA 60 53.76"
f CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 627.1792 kVA 60 53.79^CONSTANT kVA LOAD (except MCOs)= 0 kVA OG O.00*

BOARD CURRENT = 848 Amps '

BOARD VOLTAGE = 428 Volts !i

.

1

TERMINAL)
STARTING MOTORS

i VOLTAGES
' B6 SI PMP 2D-B RM CLR FAN 3 HP 409 VC2 PEN RM EL 669 CLR FAN 2B-B 5 HP 402 Vi C3 PEN RM EL 690 CLR FAN 2B-B 5 HP 411 V4 C4 PEN RM EL 714 CLR FAN 29-9 5 HP 417 V
1 C5 RES HT REM PMP 2B-B FAN 3 HP 406 VD1 EMER GAS TNT RM CLR S-B 3 HP 423 VI D5 RE-90-126 CONT RM INTAKE RAD MON .75 HP 420 V'

El 480V BD RM 2A FAN 2A2-B 3 HP 419 VE2R RE-90-112 CNTMT BLDG UP COMPT AIR MON 3 HP 417 V'

E3 PRIM WTR MAKEUP PMP 2B 20 HP 398 VE5L RE-90-99 COND VAC PMP AIR EXH MON . 75 HP 416 VESR RE-90-131 CNTMT PURGE AIR EXH NON . 75 HP 419 V
,

E6 PIPE CHASE CLR FAN 2B-B 20 HP 380 VF1 125V BATT RM IV EXH FAN 2A2-B 2 HP 415 V
;

F3 AUX FDWTR t< BA CLR FAN B-B 5 HP 412 VF4 480V BD RM 2B FAN.2B2-B 3 HP 413 V
<

'

G2, 125V VIT BATT RM III FAN 2BC-B 2 HP 415 V
5

G4 GAS EFF RAD MON 5 HP 402 V
j G5 AB GAS TNT SYS FAN B-B 20 HP 389 V

;

I

l, ,

,

' TERMINALRUNNING LOADS VOLTAGESi

] D4 3 KVA UNIT CONT ANN SYS O HP 426 V4
..

,

t,

;
i

I

!
t

I
i

.aj .

| |
'

8
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,

DATA FILE = B:N2S2B1-B.DAT PREPARED BY : A DATEAd,f Z !
<- ,

LOADING FILE = B:PHASEA CHECKED BY : M DATE I - 13 -9(n

This run was made on 01-10-1986 at 09:00:34
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRRRxxxxx

490V REACTOR VENT BD 28-B,

i

i

BOARD LOAD = 9 kVA 00 40,43'
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 9 kVA 90 48.43^
CONSTANT kVA LOAD (except MCCs)= 0 kVA 60 0.00"

BOARD CURRENT = 12 Amos
BOARD VOLTAGE = 441 Volts

,

TERMINAL
STARTING MOTORS VOLTAGES

'

C2 INCORE INSTR RM SUP FAN .75 HP 419 V

|

TERMINAL
RUNNING LOADS VOLTAGES

.

e

D

I
..

. !

O

I i

j

I

.

k . . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _
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..

. - ~..~ m._,

mg- .ggg- gj g 4 j- g o=_;gp- m m m." uw a
, ---- . ..y ------ , .

j DATA FILE = B N2S2B1-B.DAT PF.EPARED BY : .

DATE /2/,J/44 :
7 / f

LOADING FILE = B:PHASEA CHECKED SY : M DATE I - 13 - % .
L

This'run was made on 01-10-1986 at 09:00:44 ;
i RRRRRRRRRRRRRRRRRxxx.r.xxxxxRRRRRRKKKRRRRRRRRRRRRRRRRRRRRRRG, >.LDRRRRRRRRRRRRRRRR |
j 4BOU DIESEL AUX BD 2B1-B |
;

| BOARD LOAD = 170 kVA O@ 46.76*
| CONSTANT Z LOAD G CALCULATED V (except MCCs)= 169.8167 kVA OG 46.G3^

CONSTANT kVA LOAD (except MCCs)= 0 kVA 99 0.00',

! BOARD CL'RRENT = 237 Amps
BOARD VOLTAGE = 413 Vol t!s

i

i

TERMI!1AL,

i STARTING MOTORS VOLTAGES
)

; BC 2-FCV-67-65 DSL ENG HT EXCH SUP VLY .125 HP 413 V '

I D6 DG ELECT PNL VENTILATION FAN 15 HP 406 V '

E4 DG FOOM EXH FAN 2-B 15 HP 407 V
F1 DG MUFFLER RM EXH FAN 1.5 HS 412 V

| FC DG BATT HOCD EXH FAN . "T3 HP 412 V
t

i

!

: ,

j TERMINAL' RUNNING LOADS VOLTAGES '

J

ECL 45 KVA DG B LIGHTING CAB LC 48 0 HP All V
.

i

}
'

,

| !

i

.

4

4 .

1 :
,

.

1
.

.

1

j -

,

. i

; i ,

! t

| A

i
<

.

i

!

I l

;

j

*

. t

b

|-

!
_.-_ __ _ __ _
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DATE #2,// A,DATA FILE = B N2S2B2-B.DAT PREPARED BY :
f f

#

LOADING FILE = B:FHASEA2 -CHECKED BY : M DATE l- 13 - PL.

i This run was made on 01-10-1986 at 08:55:19
>ax xxxxx xxxx x xx xxxxxx xxx x xx x x xx x x xxx xxxxx x xxxxxxx x x x xxxxx xxxxxx x a xxxxx x x x x xxxRRR

'

I

SOURCE and TRANSFORMER DATA
,

j SOURCE VOLTAGE = 6900 Volts
1 .

.
,

SOURCE IMPEDANCE = 0+J O I/b '

i TRANSFORMER TAP = .975
I

] TOTAL LOAD = 1459 kVA 9 60.83^
TOTAL CURRENT = 1711 Amps -

4 -

*, ---_----------------------------------------------------------------------------

$ 480V SHTTDOWN BD 2B2-B
1
\ .

j BOARD LOAD (except MCCs) -711 kVA 99 63.26"=

{ CONSTANT Z LOAD @ CALCULATED V(except MCCs) 711.4086 kVA 98 63.24'=

}

) CONSTANT kVA LOAD (except MCCs) 0 kVA 90 0.00^=

| BOARD VOLTAGE = 453 VOLTS -

J

l,
,

< TERMINAL
STARTING MOTORS VOLTAGES

i

j B5 CRD MECH COOL FAN 2D 75 HP 415 V ,''

C3 REACT LWR COMPT COOL FAN 2D-B 50 HP 427 V
i

l

TERMINAL
RUNNIt1G LOADS VOLTAGES

,

4

C4 45I:VA CVC SYS HT TR XFMR B3 0 HP 456 V
"

,

1

*~.

I
'

!
'

!

i

I
t

i

|
}

(
j --

i

jj s,

.

4

I
.

I i

l ,

i
___ - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ - _ _ - _ - - - _ _ . - _ - - _ _ _ _ _ _ . _ _ _ _ - . . _ - _ - - _ . _ _ _ _ _ _ _ _ _ _ _ _
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-
_

DATA FILE = B N2S2B2-B.DAT PREPARED BY : DATE ///3/8,4,

/ /
LOADING FILE = B:PHASEA2 CHECKED BY : CAN11 DATE l- 13-%

This run was made on 01-10-1986 at 08:55:34
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

480V REACTOR MOV BD 2B2-8

BOARD LOAD = 490 kVA 90 54.98^
CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 490 kVA 00 54.98^
CONSTAtlT kVA LOAD (except MCCc)= 0 kVA 90 0.00^

BOARD CURRENT = 653 Amps
BOARD VOLTAGE = 433 Volts

TERMINAL
STARTING MOTORS VOLTAGES

B6 2-FCV-26-241 ANNULUS ISOL VLV .67 HP 425 V
C6 2-FCV-26-244 ANNULUS ISOL VLV . 67 HP 425 V
E6 0-FCV-67-152 COMPT HEAT EXCH C VLV .67 HP 424 V
K1 2-FCV-3-47 STEAM GEN FW ISOL VLV 33 HP 373 V
K2 2-FCV-3-100 STM GEN FW ISOL VLV 33 HP 372 V

TERMINAL
RUNNING LOADS VOLTAGES

:
6

L

.

I

i

-
L

T

o-,

,|

b

4

9

h

$

!

.
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y y y utg_tet',".81 eua pg
_p __ _________

, jDATA FILE = BtN2S2BC-B.DAT PREPARED BY : DATE//H/44
s' r

LOADING FILE = B:PHASEA2 CHECKED BY : M DATE } - 13 -Wo
.

This run was made on 01-10-1o96 at 08:55:53
7RRRRRRRERRRRRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRRERRERRRRRRRRRRRRRRR

480V CONT !< AUY BLDG VENT BD OB2-9

BOARD LOAD = 14 kVA 90 45.85^
CONSTANT Z LOAD @ CALCULATED V (except MCCs) = 14 kVA 90 45.85^
CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00^

BOARD CURRENT = 18 Amps
BOARD VOLTAGE = 458 Volts

'

TERMINAL
STARTING MOTORS VOLTAGES

Di SAMP RM EXH FAN 2B 1.5 HP 441 V
\

TERMINAL
RUNNING LOADS VOLTAGES

:

.

:
;

,

I

!
'

,

k

1 |

.l

.s

.

l

'
,

i

l

<

.

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ . _ _ - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - -



_ _ .._- . ..

DJ.Q.__CD.__V 6 V__'t_2.U_.U __._I13. ._ . . . -
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. _ . .._._. _ . . . . , . , ,

__p! _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ =
_ _ _ _ _ _ _ _ _ _ .

DATA FILE = B:N2S2BC-B.DAT PREPARED BY : [ DATE // 4
.

I r
LOADING FILE = B:PHASEA2 CHECKED BY : M DATE l- 13 -8(o

This run was made on 01-10-1c86 at 08:56:03
xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx.uxxR.C.ERZR2RRRxxxxxxxxxxxxxx;o cxxxxxx xxxxxx xxxxxxR

480V DIESEL AUX BD 2B2-B
I BOARD LOAD = 112 kVA 90 56.08^

CONSTANT 2 LOAD G CALCULATED V (e:: cept MCCs) = 107 kVA 00 56.44^4

CONSTANT kVA LOAD (except MCCs)= 6 kVA 99 0.00^.

BOARD CURRENT = 147 Amps *

BOARD VOLTAGE = 440 Volts

:

TERMINAL
STARTING MOTORS VOLTAGES

D1 2-FCV-67-67 EMG DSL ENG HT EXCH SUP VLV .125 HP 439 V
I D3 DG ROOM EXH FAN 15 HP 433 V

D4 DG BD ROOM EXH FAN 3 HP 434 V

TERMINAL
RUNNING LOADS VOLTAGES

.

; COR 2.5 KW DG BATTERY CHGR O HP 439 V

.

*

5 |

<

-
,

1

j

a

'
.

.~,

j .

4

i

'
s

1

|
;

!

$

i -

_ _ __ _ _ _ _ _ _ _ _ _ _ _ _
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8 DATE,M3,DATA FILE = B:N2S2B2-B.DAT PREPARED BY : 6

LOADING FILE = B:PHASEA2 CHECKED BY : M DATE ) -13 -@b

This run was made on 01-10-1986 at 08:56: 19
RxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRRRRRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

I 8- C VITAL POWER

BOARD LOAD = 0 kVA 09 0.00^
CONSTANT Z LOAD @ CALCULATED V (except MCCs)= 0 kVA 99 0.00"
CONSTANT kVA LOAD (except MCCs)= 0 kVA 69 0.00"

BOARD CURRENT = 0 Amps --

BOARD VOLTAGE = 458 Volts

TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

Al DUMMY LOAD 0 HP 458 V
1

M

e

9

, ..

W
..

s4 h

!

\-
/, - ;

#

,

/.-
..

f_, | '

/'
,

o

;
,

s

s

O q,
_

.

*+

g k
, 1

9 J'>
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DATA FILE = B:N2S2B1-B.DAT PREPARED BY : N DATE ///jJ/8/rj

r r

LOADING FILE = B:RANPHB CHECKED BY : M DATE l-13 - %
This run was made on 01-10-1986 at 10:37:28

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx3

SOURCE and TRANSFORMER DATA

SOURCE VOLTAGE = 6900 Volts

SOURCE IMPEDANCE = 0+J 0 8/b

TRANSFORMER TAP = .975

TOTAL LOAD = 951 kVA 0 60.34"
TOTAL CURRENT = 1115 Amps

- - - - - - - - _ -
__ _ _ - _ - - - --

__ __ - - - - - __- _ __

--

___ _ _ _

-
.

480V SHUTDOWN BD 2B1-B

BOARD LOAD (e>: cept MCCs) 0 kVA 0@ 0.00^=

CONSTANT Z LOAD @ CALCULATED V(except MCCs) 0 kVA GG O.00^=

CONSTANT kVA LOAD (o>: cept MCCs) 0 kVA OG O.00"=

BOARD VOLTAGE = 469 VOLTS

TERMINAL
STARTING MOTORS VOLTAGES

.I

.

TERMINAL
RUNNING LOADS VOLTAGES

Al DUMMY LOAD 0 HP 469 V

m

i

!

i
i

,

,

_ . . - . - _ _ _ . _ - _ _ _ - _ - - - . _ - - - - . . _ _ -
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_______________________gg ygy, , y y __ wy -
__ _ _ __ _ _p l _ _ _ _. . _ ._ _ _ _ _ _ _ _ _ ~ _ _

..
_ _ _ _ _ . _ _ _ ________-

DATA FILE = B:N2S2B1-B.DAT PREPARED BY : h A DATE /IJI4'
LOADING FILE = B:RANPHB CHECKED BY : M DATEl-ll-P

This run was made on 01-10-1?86 at 10:37:37
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRxxxxxxxxRxxxxxxxxxxxxxxxxxxxxxxxxRRRRRRRRRRRRRERER480V REACTOR MOV BD'2B1-B

BOARD LOAD = 81 kVA GG 52.57^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= '81.59045 kVA OG 52.64^
CONSTANT kVA LOAD (except MCCs)= 0 kVA 90 0.00*

BOARD CURRENT = 100 Amps '

BOARD VOLTAGE = 466 Volts ^

.

TERMINAL
STARTING MOTORS VOLTAGES

C1 E.ORIC ACID XFER PMP 2B-B 15 HP 447 V 1

TERMINALRUNNING LOADS VOLTAGES I*

IC3 9 KW BORIC ACID TK B HTR B-B O HP 445 V |
,

!

} , 3

4

-
-

[.

1

.

l

e

*

1
.,-

'
Ii,

h



I- ______ _______ ____~__21_~_MM S9__3 E '_=_#__U_N_h[NY_ ____I_
DATA FILE = B:N2S2B1-B.DAT PREPARED BY a - 8 DATE/ /.J7 /4

- ,

LOADING FILE = B:RANPHB CHECKED BY : M DATE l-13-&lo

This run was made on 01-10-1986 at 10: 37: 49
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

480V CONT 8 AUX BLDG VENT BD 2B1-B

BOARD LOAD = 736 kVA O@ 61.10^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 736 kVA 90 61.10^CONSTANT kVA LOAD (except MCCs)= 0 kVA 60 0.00^

BOARD CURRENT = 934 Amps
BOARD VOLTAGE = 455 Volts

TERMINALSTARTING MOTORS
VOLTAGES

B1 SHTDN XFMR RM 2B EXH FAN 2B3-B 2.5 HP 445 VB2 SHTDN XFM.< RM 2B EXH FAN 2B1-B 2.5 HP 445 VB3 SHTDN XFMR RM 2B EXH FAN 2B2-B 2.5 HP 446 VB4 AUX CONT AIR CMPRSR B-B 20 HP 422 VB5 RECIP CHG PMP RM CLR FAN 3 HP 441 VD3 480V BD RM 2B A/C 2B-B 60 HP 435 VE4 480V BD RM 2B A/C 2B-B 25 HP 426 VF5 480V BD RM 2B A/C 2B-B 25 HP 442 V

TERMINALRUNNING LOADS VOLTAGES

.

ON

I

l

I

b t

' i
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DATA FILE = B:N2S2B1-B.DAT PREPARED BY : 8 DATE///3 /2
< ,

LOADING FILE = B:RANPHB CHECKED BY : M DATE_j _L3-P(.

This run was made-on 01-10-1986 at 10:38:11
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRR

480V REACTOR VENT BD 2B-B
'

BOARD LOAD = 1 kVA 09 45.97^
CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 0 kVA OG O.00"CONSTANT kVA LOAD (except MCCs)= 1 kVA 6@ 0.00^

BOARD CURRENT = 1 Amps
DOARD VOLTAGE = 469 Volts

TERMINAL
STARTING MOTORS VOLTAGES

..

;

l TERMINAL
RUNNING LOADS . VOLTAGES

C2 INCORE INSTR RM SUP FAN .75 HP 467 V:

.

ON

*

k.

h

' t

_ . _ . _ _ _ _ - _ - - _ - _ - _ _ _ - - _ _ - _ . . _ - _
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DATA FILE = B N2S2B1-B.DAT PREPARED BY hA.________DATE ///3/4Z
r r -

LOADING FILE = B RANPHB CHECKED BY : M DATE l-13 -Bl.

This run was made on 01-10-1996 at 10
RRRnxnxxxxxxxxxxxxxxRRRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx a:38:21<xxRRRRR480V DIESEL AUX BD 2B1-9,

BOARD LOAD = 63 kVA 00 56.57^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 63 kVA 0@ 56.57'CONSTANT kVA LOAD (except MCCs)= 0 kVA G@ 0.00^

BOARD CURRENT = 79 Amps
BOARD VOLTAGE = 460 Volts

TERMINAL
STARTING MOTORS VOLTAGES

E6 DG 29-B AIR COMPRESSOR 2 10 HP 452 V

TERMINAL
RUNNING LOADS VOLTAGES

:

,

|

.

1

# *eme

I

!

I e

'
4

_ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _



. . . . _ _ . - _- - . - - _ _ _.

_ __............-.._gg g .... ,wy w e ._ u.. py i
_ - ___________- _ _________.p a. m nv...- o______________

DATA FILE = B N2S2B2-B..DAT PREPARED BY : _N8 DATE,M/3/44
. -

LOADING FILE = B:RANPHB2 CHECKED BY : M DATE j ~l3 -F(o

This run was made on 01-10-1986 at 11:39:34
xxxxxxxxx.x,xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

' SOURCE and TRANSFORMER DATA
4

SOURCE VOLTAGE = 6900 Volts
. -

SOURCE IMPEDANCE = 0+J OR/b

TRANSFORMER TAP = .975

TOTAL LOAD = 96 kVA 9 54.79"
TOTAL CURRENT = 113 Amps

__- _ - - - = _ _ _ _ _ - _ - -- = _ _ - - -

________ _ = - - __ _ _-__________ __
_

480V SHUTDOWN BD 2B2-B
1

BOARD LOAD (except MCCs) = 0 kVA OG O.00^
CONSTANT Z LOAD G CALCULATED V(except MCCs) 0 kVA 9G O.00^=

l CONSTANT kVA LOAD (except MCCs) 0 kVA GO O.00"=

BOARD VOLTAGE = 490 VOLTS,

!

.

TERMINAL
STARTING MOTORS VOLTAGES

4

~

TERMINAL'

RUNNING LOADS VOLTAGES
1

! A1 O HP A90 Vi

I

..

S 848 g

; -
'

: . .

!

I
, ,

;

i

6

I

J

!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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_

DATA FILE = B N2S2B2-B.DAT PREPARED BY : M8 DATE_///2d4
,

LOADING FILE = B:RANPHB2 CHECKED BY : CM DATE l- 13 -SL
1This run was made on 01-10-1986 at 11:39:42 i

x xx xxxxxxx x x xxxxxxx x xxxx x xx xxx xx x xx xxR Rx x x xxx x x xx x xx x xxxx x xx w< xx x xx x.xxxxR RR RR RR R !

480V dEACTOR MOV BD 2B2-8
'

BOARD LOAD = 22 kVA 09 49.01"
CONSTANT Z LOAD 8 CALCULATED V (except MCCs)= 21 kVA 9@ 48.89^

; CONSTANT kVA LOAD (except MCCs)= 1 kVA ee o.00
BOARD CURRENT = 26 Amps -

BOARD VOLTAGE'= 489 Volts

s

TERMINAL
STARTING MOTORS VOLTAGES

B3 2-FCV-1-18 STEAM FW PMP ISOL VLV 1.6 HP 459 V

TERMINAL
RUNNING LOADS VOLTAGES-

,

Hi 2-FCV-70-28 CCS PMP 2A-A & CE-B VLV .33 HP 489 V

|

.

O

4

.

.

*

]
e

,

i

9

6
*

'f

4

' I

i

i

.--, - - - - . . . , . . . . , . . - - , .- ... ,. ._ , , . - , . , - .
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DATA FILE = B:N2S2B2-B.DAT PREPARED BY : _hd DATE///J/#4
LOADING FILE = B:RANPHB2 CHECKED BY : D DATE }-13-&fo

. This run was made on 01-10-1986 at 11:39:55
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxxxxxxxxxxxxxxxxxRRRR

480V CONT t AUX BLDG VENT BD 2B2-B

BOARD LOAD = 2 kVA 09 48.70^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 0 kVA OG O.00"
CONSTANT kVA LOAD (except MCCs)= 2 kVA GO O.00^

BOARD CURRENT = 2 Amps
BOARD VOLTAGE = 490 Volts

.

TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

Di SAMP RM EXH FAN 2B 1.5 HP 488 V
.

|

.

+

'
'

.-

*=3

I

4

6

6
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__ _ _

'

DATA FILE = B N252B2-B.DAT PREPARED BY a d DATE///.2d4
- r

LOADING FILE = B:RANPHB2 CHECKED BY : M DATE l-13,- Flo

This run was made on 01-10-1986 at 11
xxxxsxRRxxxRi<iaxxxxxxxxxxx' xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx: 40: 04x xxxxxxxx

480V DIESEL AUX BD 2B2-B,

BOARD LOAD = 70 kVA e@ 57.13^
CONSTANT Z LOAD @ CALCULATED V (except MCCs)= 70 kVA e@ 57.13"

,

CONSTANT kVA LOAD (except MCCs)= 0 kVA 0@ 0.00^ -

BOARD CURRENT = 84 Amps
BOARD VOLTAGE = 480 Volts

4

,

TERMINAL
STARTING MOTORS VOLTAGES

-

D2 DG AIR COMPRESSOR 10 HP 475 V

TERMINAL
RUNNING LOADS VOLTAGES,

i

}

I
.

t

[
*

!
't

*m

f

'

i
'

,

!

8 i

, *
,

f

.I

|
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DATEAd3/A(,
-

DATA FILE = BtN2S2B2-B.DAT PREPARED BY : $ _
I r

LOADING FILE = B:RANPHB2 CHECKED BY : CAP.Arn DATZ1-13-F(a

This run was made on 01-10-1986 at 11:40:14
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRRRRRR

| I Se C VITAL POWER
:

BOARD LOAD = 0 kVA 09 0.00^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 0 kVA 90 0.00^
CONSTANT kVA LOAD (except MCCs)= 0 kVA 09 0.00'

BOARD CURRENT = 0 Amps
BCARD VOLTAGE = 490 Volts

TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

Al DUMMY LOAD 0 HP 490 V

t

.

O

l .

I

'

.~.

9

|
. .

l
i

.

L_
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_____

DATA FILE = B N2S2B1-B.DAT PREPARED BY : 8 DATE,//,///4-

LOADING FILE = B:PHASEB CHECKED BY : U DATE ) -13-&(o

This run was made on-01-10-1986 at 13:04:46
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

-SOURCE and TRANSFORMER DATA

SOURCE VOLTAGE = 6900 Volts
.

SOURCE IMPEDANCE = 0+J 05/b

TRANSFORMER TAP = .975

TOTAL LOAD = 1537 kVA 9 55.71^
TOTAL CURRENT = 1803 Amps

'
- - - - - - _ _ - - - - . = _ _ _ _ _ _ - ____ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - _ _ _ _ _ _ - --=_____________

. 480V SHUTDOWN BD CB1-B
,

BOARD LOAD (except MCCs) 374 kVA OG 58.16"=

CONSTANT 2 LOAD G CALCULATED V(except MCCs) 373.5007 kVA 00 58.14'=
4

| CONSTANT kVA LOAD (except MCCs) 0 kVA 9@ 0.00^=

BOARD VOLTAGE = 457 VOLTS

TERMINAL
STARTING MOTORS VOLTAGES

l B4 ELEC BD RM AHU B-B 75 HP 413 V1
,

.

TERMINALRUNNING LOADS VOLTAGES

C5 45,KVA HT TR-CVC B1 XFMR O HP 456 VC6 20 KVA STANDBY LTG CAB LS3 XFMR O HP 443 V

..

5

1

'

. .

O '
h t

!

I .

i

3
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N
__

DATE/,M.7,//4DATA FILE = BsN2S2B1-B.DAT PREPARED BY :

LOADING FILE = B:PHASEB CHECKED BY : C41m DATE l-lX E
This run was made on 01-10-1986 at 13:05:04

; RRRRRRRRRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
i 480V REACTOR MOV BD 281-B
,

!

: BOARD LOAD = 132 kVA 9@ 49.78"
I CONSTANT Z LOAD G CALCULATED V (except MCCs)= 132 kVA 09 49.78^
; CONSTANT kVA LOAD (except MCCs)= 0 kVA GG- 0.00^
: BOARD CURRENT = 169 Amps *

'

BOARD VOLTAGE = 452 Volts

i

TERMINAL
i STARTING MOTORS VOLTAGES

i D5 2-FCV-62-61 SEAL FLOW IRON VLV .7 HP 440 V
D6 2-FCV-62-91 CHR FLOW ISOL VLV 1.6 HP 434 V
E3 2-LCV-62-136 CHG PMP FLOW VLV 1 HP 451 V
F4 2-FCV-63-25 SIS BORON INJ TK VLV 2 HP 427 V
G1 2-FCV-63-40 SIS BORON INJ TK VLV 2 HP 428 V
H3 2-FCV-72-2 SPRAY HDR 29 ISOL VLV 3.3 HP 424 V
H6 2-FCV-72-21 SPRAY HDR 2B CONT VLV 3.3 HP 425 V
J4 2-FCV-74-24 RHR PMP 1B FLOW VLV 1.6 HP 427 V

TERMINAL
RUNNING LOADS VOLTAGES

I

f

!

.

O

!

T
"

I

,.
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.
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1

1 =
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_____qrt32_________

_________

DATA FILE = B:N2S291-B.DAT PREPARED BY : DATE /IE K
f f

LOADING FILE = B:PHASEB CHECKED BY : @ 71 DATE l- 13-&l.

This run was made on 01 10 1986 at 13 05 28
RRRRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx:xxx:xxxxx

480') CONT % AUX BLDG VENT BD 2B1-B

BOARD LOAD = 703 kVA OG 53.50'
CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 700.7814 kVA 60 53.47^CONSTANT kVA LOAD (except MCCs)= 0 kVA e@ 0.00"

BOARD CURRENT = 917 Amps
BOARD VOLTAGE = 442 Volts

TERMINAL
STARTING MOTORS VOLTAGES

B6 SI PMP 2B-B RM CLR FAN 3 HP 423 VC2 PEN RM EL 669 CLR FAN 2D-B 5 HP 416 VC; PEN RM EL 670 CLR FAN 2B-B 5 HP 425 VC4 PEN RM EL 714 CLR FAN 2B-B 5 HP 431 VC5 RES HT REM PMP 2B-B FAN 3 HP 420 VC6 CONT SPRAY PMP 28-B CLR FAN 5 HP 415 VD1 EMER GAS TMT RM CLR B-B 3 HP 438 VD5 RE-90-126 CONT RM INTAKE RAD MON .75 HP 435 VEl 4SOV BD RM 2A FAN 2A2-B 3 HP 433 VECR RE-90-112 CNTMT BLDG UP COMPT AIR MON 3 HP 432 VE3 PRIM WTR MAKEUP PMP 2B 20 HP 412 VESL RE-90-99 COND VAC PMP AIR EXH MON . 75 HP 430 VESR RE-90-131 CNTMT PURGE AIR EXH MON .75 HP 434 VF1 125V BATT RM IV EXH FAN 2A2-B 2 HP 430 VF3 AUX FDWTR !< BA CLR FAN B-B 5 HP 427 VF4 480V BD RM 2B FAN.292-B 3 HP 427 VG2 125V VIT BATT RM III FAN 2B2-B 2 HP 429 VG4' GAS EFF RAD MON 5 HP 416 VG5 AB GAS TMT SYS FAN B-B 20 HP 403 VE6 PIPE CHASE CLR FAN 2B-B 20 HP 393 V

TERMINALRUNNING LOADS
VOLTAGES

D4 3 KVA UNIT CONT ANN SYS O HP 441 V ""

_

h

4

i
[____ ___ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - ~ ~~-
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W8 DATEM/IdDATA FILE = B:N2S2B1-B.DAT PREPARED BY :
r <

LOADING FILE = B:PHASEB CHECKED BY : C8Arh DATE l-13 -&L

This run.was made on 01-10-1986 at 13:06:24
xxxxxx2txxxxxxxxx#txxRxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxRRRRRRRRRRRRR

490V REACTOR VENT BD 2B-B

BOARD LOAD = 1 kVA 00 45.97^
CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 0 kVA 99 0.00^
CONSTANT kVA LOAD (except MCCs)= 1 kVA 0@ 0.00^

BOARD CL'RRENT = 1 Amps '

BOARD VOLTAGE = 457 Volts

*

TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

C2 INCORE INSTR RM SUP FAN .75 HP 454 V

i

.

c

e,

i

e I

1

a

h

o I,

C ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - . - . . - - . - - _ - - - - _ . - _ - _ - - - - - - - - - - - - - - -



3

d2 d'2_22'd_~125_22"_$$$$_k_b_N___N_____5_N_I_ 2_h_.h_ h k_2_ _
-_____

DATA FILE = B:N2S2B1-B.DAT PREPARED BY s. DATE/,I,ME
LOADING FILE = B PHASEB CHECKED BY : M DATE l-G-6

. This run was made on 01-10-1986 at 13:06:34
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRRRxxxxxxxxxxxxxxxxxxxxxxsxRRRRRRRRRRRRR

480V DIESEL AUX BD 2B1-B

BOARD ~ LOAD = 182 kVA 00 46.76^
CONSTANT Z LOAD G CALCULATED V (except MCCs)= 102.4899 kVA @@ 46.66"
CONSTANT kVA LOAD (except MCCs)= 0 kVA @@ 0.00^

BOARD CURRENT = 245 Amos *

BOARD VOLTAGE = 428 Volts

TERMINAL
STARTING MOTORS VOLTAGES

BC 2-FCV-67-65 DSL ENG HT EXCH SUP VLV .125 HP 428 V
D6 DG ELECT PNL VENTILATION FAN 15 HP 420 V
E4 DG ROOM EXH FAN 2-B 15 HP 422 V
F1 DG MUFFLER RM EXH FAN 1.5 HP 426 VF2 DG BATT HOOD EXH FAN .33 HP 427 V

TERMINAL
RUNNING LOADS VOLTAGES

ECL 45 KVA DG B LIGHTING CAB LC 48 0 HP 426 V

i

I

~

.

0%

f

[
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l
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|
|
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D TA ILE = B S B2-B D T PREP RED BY : D TE,/ ,,
- ?

! LOADING FILE = B:PHASEB2 CHECKED BY : _ C4MY) DATE l- 13-BL

This run was made on 01-10-1986 at 13:08:57 t

RRxxxxxxxxxxxRRRERRRxxxxxxxxxxxxxxxxRRRRRRRRRRRRRRRRRxxxxxxxxxxxRRRRRRRRRRRRRRRR.-|

SOURCE and TRANSFORMER DATA
'

,

;

SOURCE VOLTAGE = 6900 Volts '

SOURCE IMPEDANCE = 0+J 0 e/a.
,

! TRANSFORMER TAP = .975

TOTAL LOAD = 785 kVA 9 53.24^
TOTAL CURRENT = 921 Amps ;

t________________________________ ___ __ _- _________ -_________________ ___

480V SHUTDOWN BD 2B2-B
1,

BOARD LOAD (encept MCCs) = 44 kVA OG -0.13^
CONSTANT Z LOAD Q CALCULATED V(except MCCs) 44.00001 kVA 69 -0.10'=

i

CONSTANT kVA LOAD (except MCCs) = 0 kVA 90 0.00^
BOARD VOLTAGE = 475 VOLTS

TERMINAL
STARTING MOTORS VOLTAGES

.

TERMINAL
RUNNING LOADS VOLTAGES

C4 45 kVA CVC SYS HT TR XFMR B3 0 HP 47; V

' '
,

:
.

)

I
|

l

e

s

5
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" " ~

DATE /,IJ, W
,

DATA FILE = B:N2 SOB 2-B.DAT PREPARED BY :_ ;

LOADING FILE = B: PHASED 2 CHECKED BY : C8/YY) DATE l - 11-FL -

This run was made on 01-10-1986 at 13:09:09
RRERR.*RRRRRxxxxxxxxxxxxxxxxxxxxx.xxxxxxxRxxxxxxRxxxxxxRREKERRRRRRRRRRRRRRERRERRRR ;

400V REACTOR MOV BD 292-B

BOARD LOAD = 568 kVA GO 54.89^ '

CONSTANT Z LOAD G CALCULATED V (except MCCs)= 568 kVA 60 54.89^ i
CONSTANT kVA LOAD (except MCCs)= 0 kVA 00 0.00*

* BOARD CURRENT n 733 Amps -

BOARD VOLTAGE = 447 Volts

,

!

TERMINAL ;

STARTING MOTORS VOLTAGES i-

|

B6 2-FCV-26-241 ANNULUS ISOL VLV . 67 HP 439 V ,

C3 2-FCV-67-8S LWR CNTNT 2A ISOL VLV . 33 HP 443 V |C4 2-FCV-67-96 LWR CNTMT 2B ISOL VLV .33 HP 442 V !
C5 2-FCV-67-99 LWR CNTMT 2B ISOL VLV .133 HP 444 V I
C6 2-FCV-26-244 ANNULUS ISOL VLV .67 HP 439 V !
D1 2-FCV-67-103 LWR CNTMT 2B ISOL VLV .125 HP 445 V
D2 2-FCV-67-107 LWR CNTMT 2D ISOL VLV . 33 HP 443 V I

D3 2-FCV-67-111 LWR CNTMT 2D ISQL VLV .125 HP 445 V
El 2-FCV-67-131 UPFR CNTMT 2A ISOL VLV .130 HP 445 V
E2 2-FCV-67-134 UPPR CNTMT 2C ISOL VLV .133 HP 445 V
E3 2-FCV-67-108 UPPR CNTMT 2B ISOL VLV .123 HP 446 V

,
t

E5 2-FCV-67-141 UPPR CNTMT 2D ISOL VLV .133 HP 445 V !
E6 0-FCV-67-150 COMPT HEAT EXCH C VLV .67 HP 438 V
F1 2-FCV-67-297 UPPR CNTMT 2B ISOL VLV .125 HP 446 V i

,

F2 2-FCV-67-298 UPPR CNTMT 2D ISOL VLV .125 HP 444 V tJ1 2-FCV-70-89 RC PMP CNTMT ISOL VLV .125 HP 444 V [J2 2-FCV-70-140 RCP CNTMT ISOL VLV .13 HP 442 V '

J4' 2-FCV-70-87 RCP CNTMT ISOL VLV .7 HP 439 V !J5 2-FCV-70-134 RCP ISOL VLV .125 HP 445 V !K1 2-FCV-3-47 STEAM GEN FW ISOL VLV 33 HP 385 VK2 2-FCV-3-100 STM GEN FW ISOL VLV 33 HP 384 V
i

TERMINAL :
RUNNING LOADS VOLTAGES

.,

t

6

[

l

(

. ;
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'

DATA FILE = BtN2S2B2-B.DAT PREPARED BY : 8 DATE/IM#d
rr

LOADING FILE = B:PHASEB2 CHECKED BY : M DATE }-13 -P(.

This run was made on 01-10-1986 at 13:10:00
RRRRRRRRRxxxxxxRRRRRRRRRRRRxxxxxxx2RRRRRRRRRRRRRRRRRRRRRRRRRaxxxakRRRRRRRRRRRRRR

480V CONT & AUX BLDG VENT BD 2B2-B

BOARD LOAD = 2 kVA 90 48.70^
CONSTANT Z LOAD 0 CALCULATED V (except MCCs)= 0 kVA 98 0.00^
CONSTANT kVA LOAD (except MCCs)= 2 kVA GG 0.00"

BOARD CURRENT = 2 Amps
BOARD VOLTAGE = 475 Volts- *

TERMINAL
STARTING MOTORS VOLTAGES

TEF.MINAL
RUNNING LOADS VOLTAGES

D1 SAMP RM EXH FAN 2B 1.5 HP 472 V

,

N

.

h

"
r

S

9>

ON

'
e

:

*
s

|

|

i

-

|
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DATA FILE = B:N2S2B2-B.DAT PREPARED BY
. DATE/IJ h,

rr
LOADING FILE = B PHASEB2 CHECKED BY s M DATE l-13 - Ele

1

i
. This run was made on 01-10-1986 at 13:10:10

xxxxxxxxxxxxxxxxxRxxxxxxxxxxxxxxxxxxxxxRRRRRRRRRRxxxxxxxxRRRRRRERRxxxxxxxxxRRRRR
400V DIESEL AUX BD 2B2-B

BOARD LOAD = 121 kVA GS 56.10^
i

CONSTANT Z LOAD @ CALCULATED V (except MCCs)= 115 kVA 99 56.44'
t

; CONSTANT kVA LOAD (except MCCs)= 6 kVA 0@ 0.00*
j BOARD CURRENT = 153 Amps ' ,

|! BOARD VOLTAGE = 457 Volts
.

1

] |

I

I TERMINAL
STARTING MOTORS VOLTAGES

i
i D1 2-FCV-67-67 EMG DSL ENG HT EXCH SUP VLV .125 HP 456 V
I D3 DG ROOM EXH FAN 15 HP 449 Vj D4 DG BD ROOM EXH FAN 3 HP 451 V
i
!
4

TERMINAL
j RUNNING LOADS VOLTAGES
.

COR 2.5 MW DG BATTERY CHGR O HP 456 V
,

.

!

.

j

! I

i

! , ,

a !
'

I
|. _..

I.

!i
t
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,
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.
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____ _p.m _____________
DATA FILE = B:N2S::B2-B.DAT PREPARED BY : M DATE //1/R

r r
j LOADING FILE = B:PHASEB2 CHECKED BY : O DATEl-13 5
4

. This run was made on 01-10-1986 at 13:10:26
xxxxxxRRRRRRRRRRRRRRuxxxxxxxxxxnRRxxxxxxnRRRRRRRRRRRRRRRuxxxxxxRRRRRRRRRRRRRRRRRI ?. C VITAL POWER

.

i BOARD LOAD = 0 kVA 00 0.00'
.

CONSTANT Z LOAD G CALCULATED V (except MCCs)= 0 kVA OG O.00^
i CONSTANT kVA LOAD (except MCCs)= 0 kVA OG O.00*

BOARD CURRENT =- 0 A.nps
BOARD VOLTAGE = 475 Volts

I

TERMINAL
i STARTING MOTORS VOLTAGES'

I

: -

1

1

4

TERMINAL
; RUNNING LOADS VOLTAGES

. .

Al DUMMY LOAD 0 HP 475 V !
;

I

l
1

!
.

!
'

,

f
1

4

i

i

!
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I

.

1
,
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ATTACHMENT

F

Total Kva Phase Angle Calculations (Random + T 0 Loads) for:
a. 80 on Power Train 2B
b. B0 & SI-PhA on Power Train 2B
c. B0 & SI-PhD on Power Train 2B

.
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ATTAC!! MENT

G

D-G Loading, Sequence for:
a. B0 on Power Train 2B
b. B0 & SI-PhA on Power Train 2B
c. DO & SI-PhD on Power Train 2D
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H5trTA:t WXtFAR OtFSEL CENERATOR LOADING Sf0 FEE

FOR B0 (1055 0F OFF-SliE P0 DER) Os POWER TRAIN 28 .
"

- toad II:ne Starting ~ Acc line Running RunningCorveent Rating (Sec) P F. (Sec) Reserks P.F. Eff.
i

Raum Lahts 2 B li? 0.523 5 Max. e" 1294 Kva .85" .9"
-

Min. Volts Starting

6 %V to 2 9 1500 0 0.483 5 Nx @" 679 lip .85" .9"4SCV transfer:ters kVA, I @ Minimura 2699 Kva
500 kvA volts Starting

Cectrifugal 600 hp rated 2 .28 4.5 e 1001 4079 kVA .929 .939- Charging 680 hp actual Volt 11.5 9 Starting
Pep 801 Volt

Essential 700 hp IS .25 1.4 9 1001 3788 kVA .856 .925Raw Cooling Volt l.96 @ Starting
Enter Pr p 90% Volt

Cepenent 29 20 .3 3.6 e 1001 3740 kVA .90 .928
Coolire 350 hp rated Volt 7.5 e Starting
Pep 355 hp actual 801 Volt

_

A xiliary 500 hp rated 25 .2 5 Max @" 2586 kVA .915 .9)Feed.ater 486 hp actual Minimun Starting
Purp Voltage

Pressurizer 485 kw 90 - - - -

14 eaters
-

Fire Pwps 200 hp rated 120 .3 5 Max 9" 865 kVA .815 .895
Miniara Starting
Volt

f f&
PteemacJ 7 gs' Time is seasured from closing of circuit breaker connecting the diesel generator to the power train. -* %

**Assward values 4 -

m * /-)$~Q
i

| 0671a '

_ _ _.
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.

SEQlCYAN NUCtEAR DIESEt CfhERATOR t0A31E SEQUENCE

_ _ _ FOR 80 AC SI-PtiASE A CN F0WER TRAlli 28

toad Time Starting Acc Time Running Running
Corvonent Ratina (Sec) P F. (Sec) Remarks P.F. Eff.

Ranix toads 175 HP .500 5 lux @" 1068 Kva 0.85 " 0.9"
-

Mininra Volts Starting

i 6.%V to 2 9 1500 0 .497 5 lux @" 837 HP .85" .9"
! 4SN transformers kVA, I @ Mininza 3643 Kva
j 300 kVA Volts Starting

Centrifugal 600 hp rated 2 .28 4.5 9 1001 407) kVA .929 .939Chargieg 683 hp actual Volt, II.5 @ Starting
Pwp 80% Volt

.

Safety 400 rp rated 5 .25 2.7 9 1001 2632 kVA .906 .925lajectica 410 tp actual Volt, 6.8 @ Starting
Purp 80% Volt

Residual 400 hp rated 10 .297 f.6 9 100% 2499 kVA .937 .938heat Reeval 425 tp 300 hp volt, 3.e @ Starting
Purp actual 60% Volt

Essential 700 hp IS .25 1.4 9 1001 3788 kVA .856 .925
. Raw Cooling Volt, 1.93 @ Stariing

Ester Pump 90% Volt

Cugenent 29 20 .3 3.6 @ 1001 3740 kVA .90 .928Cooling 350 hp rated Volt 7.5 @ Starting
Purp 355 hp actual 60% Volt

Aailiary 500 hp rated 25 .2 5 Max @" 2586 kVA .915 .93feea.ater 466 hp actual Mininsa Starting
Pop Voltage

hepar k o-6
r _1. - --, wu ...a u._.. ,, , . . .; g.s , . a, n' = . n, Check,
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,

FOR 80 AND SI-fHASE A Off POWER TRAIN 28
. . - -

Load Time Starting Acc Time Running RunningCamonent Ratire (Sec) P F. (Sec) Rarerks P.F. Eff.

Fire Pures 200 hp rated 120 .3 5 Max @** 865 kVA .815 .895
Minican Starting
Volt

.

[ '

i

' Tim is meas: red fras closing of circuit breaker connecting the diesei generator to the power-fredn.
" Assumed walces .
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i

|
SEQUOYAH NUCtEAR DIESEL CENERATOR LOADING SEQUENCE

l
i

FOR 80 AND SI-PHASE 8 ON POWER TRAIN 28

load Tine Starting Ace Time Running Running
,

; Component Ratino (Sec) P F. (Sec) Remarks P.F. Eff.

Random Loads 190 HP .4% 5 Max. 9" 1047 Kva 0.85 " 0.9"
-

! Min. Volt Starting

6.9kV to 2 9 1500 0 .578 5 Max @" 572 Conn. HP .85" .9"480V transformers kVA, I @ Minimum 2351 Kva
300 kVA Volts Starting

Centrifugal 600 hp rated 2 .28 4.5 e 100% 4079 kVA .929 .939Charging 680 hp actual Volt, 11.5 e StartingPttp 80% Volt

Safety 400 hp rated 5 .25 2.7 9 100% 2632 kVA .906 .925Injection 410 hp actual Volt, 6.8 0 StartingPtsp 80% VoIt

Resideal 400 hp rated 10 .297 1.6 @ 1001 2499 kVA .937 .938Heat Removal 425 hp Volt, 3.8 @ StartingPtsp - actual -80% Volt

Essential 700 hp 15 .25 1.4 9 1001 3788 kVA .856 .925Raw Cooling Volt, l.98 9 Starting
Water Ptep 90% Volt

Congonent 2@ 20 .3 3.6 9 1001 3740 kVA .90 .928Cooling 350 hp rated Volt 7.5 @ Starting
Punp 355 hp actual 80% Volt

Auxiliary 500 hp rated 25 .2 5 Max @" 2586 kVA .915 .93feed =ater 486 hp actual Mininun Starting
Ptsp Voltage

'

Containment 700 hp rated 30 .25 3.1 9 1001 3572 kVA .934 .949 Pr
_

w-sc.
Spray 690 hp Volt, il e Starting
Purp actual 80% Volt ch cked

j jpg~'| 0672A
.
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CONCLUSION:

The worst case load for the engine is in the sequence for 80 & SI-Phase B
on Power Train 2B at the 30 second load step.

The application of the random load during the random load motor sta. ting
will cause the frequency to drop to exceed the 5% frequency drop limitation.

The random load was modified by TVA (correspondence dated 1/16/86) to consider
only a 110 HP motor with stated characteristic as the random load to be applied
at the 30 second step. This random load, in addition to the original 700 HP
containment spray pump motor, is acceptable. .-
Further, in addition to the 110 HP random load, either a 60 HP motor (based
upon the original random load characteristics) or a 150 KW may also be applied.

' The ability of the generator and exciter to accept the load steps with random
loads is the subject of another report.
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rated KVA base of the ''per unit" system, KVA |RKVA =

RPF roteri Power Factor, P.U.=

RPM = rated synchronous speed, revolutions / minute
RF rated frequency, Hert:=

DO outside diameter of stator core, In. .
=.

D = Inside (bore) diameter W stator core, In.
KCG = effective air gap, In.
D51 = depth of stator slot, In.
XD direct axis synchronous reactance, P.U.=

XQ quadrature axis synchronous reactance, P.U.=
.

XAL = armature leakage reactance, P.U.
~

.

RA = armature resistance at 75'C, P.U. -

XPD effective positive sequence reactance, P.U.=

TPDO = transient open-circuit direct axis time constant, sec.
HPB effective magnetic pole length, In.=

LY effective magnetic yoke length, In.
magnetic flux density, air gap, kilotines/In.[

=

BC =
2BT3 = magnet!c flux density, tooth, k!! alines /In

magnetic flux density, core, kilotines/in.gBC =

magnetic flux density, pole at no load, klio!!nes!!n.2BPo =

magnetic flux density, yoke at no load, k!! alines /In.2BYO =

ceiling excitation, P.U. rated voltage on air gap IlneEXC =
TXC excitation system bulldup time constant, sec.=

H .
= vcitage regulator time lag, sec.

field leakage coefficient at no load, P.U.LAMNL =

(032, # DIPS, IPLOT, SCALEX, SCALEY, PRINTEST) operator's commands
generator output prior to lead switching, KVAOKVAL =

OPPL = output power facter prior to load switching, P.U.
TKVAL = generator output after lead switching, KVA
TPFL cutput power facter after lead switching, P.U.= -

E. Results: -

The results of this study Indicate that the specified random loads can be
applied simultaneously with any automaticsily sequenced load block without
exceeding the capability of the electrical system to maintain the transient
voltage within the specified limit: and.to recover to the steady state voltage '~'

band within the specified time. However, transient overloading of the
engines may occur with certain large motor load blocks and should be evaluated.
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TVA 19897 (CE4:s) OE CALCULATJONS h
,

TITLa 125V DC Vital Instrument Power System PLANT / UNIT
Desian Verification - Preliminary SQNP (164

PAEPARING ORGANIZATION
KEY NOUNS (Consult RIMS DESCRIPTORS LIST)

EEB-SPR& CPS 125V DC Vital Instrument Power System Voltage Drop Study
BRANCH / PROJECT IDENTIFIERS Eten time thoes solcweettone are tenwed, properors must enswee that the origines (RO) RIMS sesseseen

number le fmed in.

(for RIMS'use) h RIMS acesesion number
Rev

SQN-VD-VDC-1 y
860207Eo/59 B43 '86 0 .3 0 914 |

R

APPLICABLE DESIGN DOCUMENT (S) ,[ ;
.

d iR_
j

SAR SECTIONIS) UNIO Sv$7EMis)
,

R !

1Revision 0 R1 R2 R3 Statement of Problem !ECN No. lin6,cate if Not Applicatdel
_

|

"'( gg UM Evaluate a representative
sample of the safety-
related 1257 de loads'[g 4g gM, powered from the 125V de

;

Vital power system to
.

-

q determine if the minimum 14 f input voltage to each loadk[ gg pf A) R44'y la provided during a loss
m ,e

7, (/ *[h 2.-/Wfs
of .c ,over.

y

List all pages added $95 A thrat
] by this revision. 59.3E,
! E g Ust all pages deleted __

j of this revision..,

g"g| List all pages changed leu (,
'

by this revision.'

. Abstract

A representative sample of Class 1E loads connected to the 125V vital
battery boards were analyzed. This analysis consisted of calculating the
voltage available at the terminals of the loads, and comparing this voltage ,

I

with manuf acturer's minimum voltage rating. Six circuits were found in
which the available voltage at the load was not adeguate, see section 5.5.
These circuita are also identified for corrective action in 8CESQNEsS8605. '

This calculation contains unverified assumptions. (See sections 3.3, 3.53.9, and 3.10) '

11\
This ca,lculation consist of,Jeg pe.9es numberece seguentia.nty.

Thu vfNisson(R,1) thdds phge.S 693A +kvw 593E
i

l

066015.02i

: MicroUlm anal return calcula.4;.n to: C H. celsi; anel W8815 c K,

_

ac: DIME.SL2s C K
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REVISION LOG-

125V DC Vitc1 Instrun:nt Pov:r System
Tine: Design Verification - Preliminary

" *[' ',' * DESCRIPTION OF. REVISION '

A esd
'

,

- -

- - -
-

- _
-

- - -

1 Revise the analysis of the 480V shutdown boards (as indicated
with revision bar).
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1.0 PURPOSE

The purpose of this calculation is to determine if there is adequate
voltage during a loss of ac power at the terminals of the selected
components for proper operation.

2.0 REFERENCES
_

2.1 TVA drawings 45N703-1 122 45N703-5 119 45N749-1 R21 El
45N703-2 R18 45N703-6 R22 45N749-2 123
45N703-3 R21 45N703-7 R14 45NT49-3 R20
45N703-4 118 45N703-8 116 45N749-4 R20

2.2 Sequoyah Nuclear Plant Vital Instrumant Power Voltage Drop Study
No. SQNSWD6507.

( *

2.3 Electrical Design Cuide DG-E2.4.6 (900C impedance values)

2.4 Sequoyah Nuclear Plant Final Safety Analysis Report chapter 8,
paragraph 8.3.2.1.1

2.5 Sequcyab Design Criteria SQN-DC-V-11.2 (542 850605 503)

2.6 SCR SQNEEB8514 (543 850619 916)

2.7 Class IE SQN Equipment List outside containment (525 850911 800)
and Inside Containment (B25 850911 801) In a Harsh Environment

3.0 ASSUMPTIONS

3 .1 The contact resistance of handswitches, ILuit evitches, and flow
switches is assumed to be negligible. This also applies to
circuit breakers and fuses. .

3 .2 Besistance from internal board wiring was assumed negligible.

3 .3 Cable lengths used are the construction pull lengths and are
assumed to be actual except for 12 cables listed in Appendix 3
which had no listing of pull lengths. See appendizes 2 and 3 for
these lengths. (For the cables in Appendix 3. design length plus
30 percent was used for analytical purposes. This assumption is*

unverified.)

3 .4 Cable resistance values are maximum resistance (9000) fromreference 2.3.
'
,

,

! -1-
_

066015.02
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3.5 All design drawings used in this analysis are the latest available
revision of the schematic and connection drawings for Sequoyah and are i

'

assumed to be as installed. (This assumption is unverified.) The !
specific drawings used are reierenced on the individual circuit block

idiagrams.
I
I3 .6 While indicating light resistance was included in applicable circuit
|models, the lights were not evaluated for undervoltage failure:
i

reduced voltage is considered to merely reduce the brilliance of the
light.

3.7 The 6.9kV and 480V shutdown board circuita were analyzed with a R1board voltage of 120V dc.
.

3.8 The fuse assemblies column circuits, auxiliary relay rack circuits,
reactor trip switchgear trip breaker circuits, and the 120V ac vital
instrument inverter circuits were analyzed with a board voltage of
105V de.

3.9 Preliminary test results (performed by SQN Nuclear Power Electrical
Maintenance T. Smith) indicate that the minimum pickup voltage for
Westinghouse AR series relays (120V de coil) is approximately 85V de.
This value is assumed as the minimum operating voltage and will be
verified by further testing or by vendor documentation. (Thisassumption is unverified.)

'

3.10 The current drawn by the solid-state crydos relay (which is protected
by a 1/16 amp fuse) is insignificant to the current drawn by the other
components of concern (solenoid valves and electromechanical relays).

.

(This assumption is unverified.)

4.0 DOC'1 MENTATION OF ASSUMPTIONS

4.1 Assumptions 3.1 and 3.2 .

For certain complex circ'u'its (typically solenoid valves), a simplified
approach in determining circuit can be used by neglecting the
resistance of handewitches, limit switches, temperature switches, flow
switches, circuit breakers, fuses, and small lengths of internal board

4

wiring. While realising that these small additional resistances will
produce a small voltage drop, they are insignificant compared to the
voltage drops being analysed.

-2- 066015.02
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4.2 Assumption 3.4

The maximum cable resistance is used to determine a maximina
voltage drop for a worst case analysis.

4.3 Assumption 3.6
t

Since indicating lights do not affect the proper operation of the
circuits analysed, voltage drop to the lights is not considered.

4.4 Assumption 3.7

Per reference 2.5, the voltage shall be 120V de which is the
i

initial battery voltage upon loss of ac power. Due'to the
automatic,under-voltage load shedding feature, the critical
operational period (for the scope of this analysis) for the 6.9kV
and 480V shutdown boards is immediately upon loss of ac power.

| R1i.e., battery voltage of 120V dc.

4.5 Assumption 3.8

Per reference 2.4 the vital battery two hour discharge minimumterminal voltage is 105V de. This is worst case voltage.
t

5.0 CA1.CUI.ATIONS

5.1 Background *

This voltage calculation is made for a representative sample of the
safety-related loads powered from the 125v de vital battery boards.
The need for this calculation was identified as a part of the OE
response to the Potential Generic Condition Evaluation of
WBNEEB8515RI.

.

.

5.2 Procedure \

Initially the 125V vital battery board drawinas (45N703-1, -2, -3, and
-4) were reviewed to identify the following representative categories 'of safety-related circuits:

(1) 6.9kV Shutdown Board Circuite

(2) 480V Shutdown Board Circuits "

(3) Fuse Columns (primarily Solenoid Valve Circuits)

-3-
066015.02
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V

; (4) Auxiliary Relay Rack Circuit

(5) Reactor Trip Switchgear Breakers
,

i
' (6) 120V AC Vital Instrument Inverters
i

.

To obtain a representative sample, circuits from each of the above|

typen v.ere analysed.'

(1). 6.9kV Shutdown Board Circuits:;

The normal bus normal feeder and the backup bus normal feeder
were analyzed for all four battery boards. Immediately upon
loss of ac power, the majority of the 6.9kV shutdown board loads
are shed to allow sequential diesel generator loading. This load
shedding occurs with a battery board voltage of 120V de (2.0
volts / cell); therefore, the voltage drop calculations for these

' circuits were performed at 120V de rather than at the end of,

discharge condition (105V de).

Load current was determined by summing the contribution of those
breakers tripping for automatic load shedding with the contri-

'

,

bution f or normal bus loading (e.g. auxiliary relays). Using
this value, voltage drop from the battery board to the 6.9kV ,

shutdown board was calculated. In all cases, the input voltage |
,

to the 6.9kV shutdown boards was 113.8V de. Since the minir.ua |'

operating voltage of the breaker trip coils is 100V de and since
voltage drop in the internal board wiring is negligible, it was
determined by inspection that all breakers required to trip would
do so. Therefore, no further analysis of these circuits was
performed.

;

' (2) 480V Shutdown Board Circuits:
.

The TVA single lines and schematics for the selected 4807
shutdown boards were analyzed for the purpose of determining Al
the worst case de control loading for any of the shutdown
boards. The de f eeder cables were reviewed in order to'

determine the circuit with the highest cable impedance. The
undervoltage trip circuit cables were reviewed in order to
determine the worst case trip circuit impedance. All of
these were then combined to define a worst case circuit,
thereby allowing a generic evaluation which is valid for all

i of the 480V shutdown boards. The worst case de control bus
loading for these boards occurs following a loss of ac power

1

!
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when several breakers are automatically tripped (load
shedding), and this condition is the basis for the
evaluation. The results of this analysis show that the El
voltage at the trip coils of interest is above LASL volts.
Since the minimum manuf acturer's rating is 90V, no further
analysis is necessary.

(3) Fuse Assemblies Columns:

Five circuits from each of the four battery boards were analysed,
with each of the circuits having a different physical desti-
nation, thus resulting in a representative range of voltage
drops.

t

(4) Auxiliary Relay Racks:

This one circuit contains 24 solenoid valves in parallel.

(5) Reactor Trip Switchgear Trip Breaker:

This circuit and the reactor trip switchgear bypass breakers were
analyzed. ,

Each circuit was modeled from the power source to the load identifying
all pertinent cable and component data (cable length, size, component
electrical parameters). Using this model, the voltage at the
terninals of each componenet was calculated (with the exception of the
6.9kV and 480V shutdown board circuits, as previously noted) and .

compared with the manuf acturer's minimum voltage rating.

If a component could be energised via alternate paths, or if
,

sev6 cal identical components were connected in parallel to a*

local panel, the path that produced the largest voltage drop was
used in the calculation.

.

'

The calculations were checked by (1) doing an alternate calculation,
or (2) checking the designer's approach and method.

5.3 Data

See Appendices 2 and 3.

5.4 Computations

See Appendix 1.
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5.5 Summary

All of the 125V de Class IE circuits that were analysed maintain
adequate terminal voltage except the following:

:

(1) 120V ac Vital Instrument Inverters
1-1,1-II,1-III, and 1-IV (pages til %m 249)

i (2) -2-FSV-68-397 (pages itt um 14Q
!

(3) Aux Relay Rack 1-R-55 that powers the following solenoid valve
circuits.;

i
'

1-FSV-1-103 B&D 1-FSV-1-109 B&D'
*

1-FSV-1-104 B&D 1-FSV-1-110 S&D
1-FSV-1-105 B&D 1-FSV-1-111 B&D
1-FSV l-106 MD 1-FSV-1-112 B&D
1-FSV-1-107 B&D 1-FSV-1-113 B&D

- 1-FSV-1-108 B&D 1-FSV-1-114 3&D'

(pages 258 thru 309)

. The above circuits will be documented in SCR SQNEEB8605 for'

corrective action.

(4) FCV-1-22 Main Steam Isolation Valves
!.

These solenoid valves are manufactured by Gould Allied and have a,

i
minimum operating voltage of 109V de per Wylie Test Report No.

! 17514-1. However per Attachment I, these solenoid valves not
I

having adequate terminal voltage would not pose a safety concern
i with the operation of the solenoid valves.

6.0 CONCLUSION

.

Due to problems discovered in this preliminary design verification
; analysis, further calculations' are necessary. The circuits selected for

this further analysis must include (as a minimum) auxiliary relay racks
1-1-54, 2-R-54, and 2-A-55 and an additional sample of solenoid valve
circuits fed from the vital battery board fuse columns. The further Elanalysia vill bt done in OE Calculation SQN-VD-VDC-1.

NOTE:

**For multiple, single conductor cables (e.g., 2/1C), footage is determined as
circuit length divided by number of conductors.i

i -6- 066015.02
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CONTRACT NO. 80KJ3-827551 $hWATTS BAR NUCLEAR . PLANT
-p. ..

i TEM NO. 3 HV-206-381-2RVU '' '

,

THE FOLLOWl NG I NSTRUMENT NUMBERS APPL t ES TO DR AW i NG NO. JV A-206-381AND INSTRUCTION BULLETIN NO. '26.6% FORM V6001:
1-FSV-00-1100 2-FSV-00-1100 1 -F S V-00-11401-FSV-00-1101 2-FSV-00-1101 2-FSV-00-11401-FSV-00-1102 2-FSV-00-1102 1-FSV-00-1141
1-FSV-00-1103 2-FSV-00-1103 2-FSV-00-11411-FSV-00-1104 2-FSV-00-1104 1 -FS V-00-1142

'

.

1-FSV-00-1105 2-FSV-00-1105 42 FSV-00-1142
,

i 1-FSV-00-1106 2-FSV-00-1106 1-FSV-00-11431 FSV-00-1107 2-FSV-00-1107 2-FSV-00-11431-FSV-00 4 '08 2-FSV-00-1108 1-FSV-00-1144
1-FSV-00-1109 2-FSV-00-1109 2-FSV-00-1144

,
'

'a 1-FSV-00-1110 2-FSV-00-1110 1-FSV-00-1145'

1-FSV-00-1111 2-FSV-00-1111 2-FS V-00-11451-FSV-00-1112 2-FSV-00-1112 1-FSV-00-1146
1-FSV-00-1113 2-FSV-00-1113 2-FSV-00-1146-

1-FSV-00-1114 2-FSV-00-1114 1-FSV-00-11471-FSV-00-1115 2-FSV-00-1115 2-FSV-00-11471-FSV-00-1116 2-FSV-00-1116 1-FSV-00-11481-FSV-00-1117 2-FSV-00-1117 2-FS V-00-11481-FSV-00-1118 2-FSV-00-1118 1-FSV-00-1149
,

1-FSV-00-1119 2-FSV-00-1119 2-FSV-00-1149
:

l 1-FSV-00-1120 2-FSV-00-11201-FSV-00-1121 2-FSV-00-1121,

1-FSV-00-1122 2-FSV-00-1122
,

1-FSV-00-1123
1-FSV-00-112L 2-FSV-00-1123

. .

2-FSV-00-1124 -

1-FSV-00-1125 2-FSV-00-11251-FSV-00-1126 2-FSV-00-1126
1-FSV-00-1127 2-FSV-00-1127 '

1
*

1-FSV-00-1128 2-FSV-00-1128
*

1-FSV-00-1129 2-FS V-00-11291-FSV-00-1130 2-FSV-00-11301-FSV-00-1131 2-FSV-00-1131
-

1-FSV-00-1132 2-FS V-00-113 2 {
1-FSV-00-1133 2-FSV-00-1133 |>1-FSV-00-113L 2-FSV-00-1134
1 -FSV-00-113 5 2-FSV-00-1135-

,

1-FSV-00-1136 2-FS V-00- 113 6
1-FSV-00-1137 2-FSV-00-1137
1-FSV-00-1138 2-FSV-09-1138
1 -FSV-00-1139 2-FS V-00-113 9

-

.

, - - , . ,
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'

TITLE 120V AC Vital Control Power System '
PLANT / UNIT

< Desien Verification - Preliminary
| PREPARING ORGANIZATION SONP 162
'

EEB-SPR& CPS. KEY NOUNS (Consult RIMS DESCRIPTORS LIST),

120V AC Vital Control Power System Voltage Analysis
BRANCH / PROJECT ID'ENTIFIERS

Each time these calculations are issued, properors must ensure that the orWnel (RO) RIMS essessionnumber is filled in.
Rev !

SQN-VD-VAC-2 (for RIMS' use) RIMS accession number
ao

843 '85 I ?. *>o a;o 1
APPLICABLE DESIGN DOCUMENT (S) R_

s
-

'

R __

./ SAR 3ECTICNts) UNID SYSTEM (S)

i

R

Revision O R1 R2 R3
ECN No. (Indicate if Not Applicable) Statement of Problem

gg Evaluate a representative
Prepar,ey/sb v Ufe, sample of the safety-ur. . "

Chetk v related 120V ac loads
vr7L powered from the units 1

Revir h and 2, 120V vital ac
system to determine if the

Ap roved minimum idput voltage to/0 N'I#I'O /d"' each Icad'is provided
Date during system worst-case

voltage conditions.
List all pages added.

tb by this revision.
~

, , ,

3|k List all pages deleted* ;

E- of this revision.n
gg List a!! pages changed

~' by this revision. ;

Abstract

Twenty-six Class 1E loads connected to the units 1 and 2120V n vital
.

instrument poser boards were analyzed. This analysis consistet. of
calculating the voltage available at the terminals of the loads, and
comparing this voltage with manuf acturer's minimum voltage rating. .

circuits were found in which the available voltage at the load was notEight '

adequate, see Attachment 1.
corrective action in SCR SQNEEB 8532.These ciredits are 4also identified for

,

!

,

)
;.

?

This calculation contains unverified assumptions.
' (See 3.2, 3.6, 3.8,3.10, 3.11, and .? .15.)

II 065354.06
.

6
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1.0 PURPOSE

The purpose of this calculation is to determine if there is adequate
voltage during steady-state (except, as noted) conditions, at the
terminals of the selected components for proper operation.

2.0 REFERENCES

2.1
TVA drawings 45N706-1 R22. -2 R22, -3 R23, and -4 R19. " Wiring
Diagram /120V AC Vital Instrument Power Boards"

2.2
Sequoyah Nuclear Plant Proposed Plan for 120V AC Vital Instrument
Power System Voltage Drop Study (scope of work document No.
SQNSQD8508)

2.3 Electrical Design Cuide DG-E2.4.6 (99 C impedance values)
2.4

J. P. Vineyard's memorandum to H. B. Rankin dated November 15,
1985 (B25 851118 003)

2.5 W. L. Elliott to M. J. Scruggs dated December 9,1985. Flow( Control Operators - Voltage Study

3.0 ASSUMPTIONS
~

3 .1 The inverter is assumed to be operating at full load with a
maximum output current of 125 amps, minimum voltage 117.6V
(i.e. ,120-2%), and a phase angle of 410:

3.2 Cable lengths used are the construction pull lengths and are
assumed to be actual except for 14 cables listed in Appendix 4
which had no listing of pull lengths. See appendixes 3 and 4 forthese lengths. (For the cables in Appendix 3, design length plus
30 percent was used for analytical purposes. This assumption is .,

unverified.)

3 .3 The impedance of the Westinghouse EZC minalite was used as a
typical value of indicating lights where specific data was not
readily available. The power factor of the indicating lights isassumed to be unity.

3.4
The contact resistance of handswitches, limit switches, and, flow
switches is assumed to be negligible. This also applies to
circuit breakers and fuses.

3.5 Resistance from internal board wiring was assumed negligible.
!( 3.6 Phase angle of miscellaneous relays and instruments which couldt

not be readily obtained was assumed to be 60'. (This assumptionis unverified.)
i i

__. _ __ - - - - - - ~ * ~ ^ '
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|

, 3.7
' Inrush currents were assumed negligible except where the circuit

contained solenoid valves or a significant number of relays(i.e. relay rack).

. 3.8 Loads were assumed to have constant hopedance. (This assumptionI is unverified.)
i 3.9 _

Cable impedance values are maximum impedance (900C) from
-reference 2.3.,

,

1 3.10
I All design drawings used in this analysis are the latest

available revision of the schematic and connection drawings for'

Sequoyah and are assumed to be as installed. (This assumption
is unverified.) The specific drawings used are referenced on

| the individual circuit block diagrams.
, 3.11 While indicating light inpedance was included in applicable!

circuit models, the lights were not evaluated for undervoltage| failure: reduced voltage is considered to merely reduce thei brilliance of the light. (This assumption is unverified.)
( 3.12 Transient Suppression Networks were not included in the circuit

i
models because they produced no voltage drop to componentsrequired to operate.

.

3.13
All relays on each relay rack were assumed simultaneously
energized, thus placing the rack under maximum inrush
conditions.

3.14 All radiation monitors were assumed energized.
3.15

Preliminary test results indicate that the minimum pickup
.

voltage for Westinghouse AR series relays (120V ac coil) is
approximately 60V ac.

This value is assumed as the minimum
-,

'

operating voltage for relay rack analysis and will be verified
by further testing or by vendor documentation. (This assumptionis unverified.)

_

Note: Assumptions 3.13 and 3.14 represent worse case conditions.

4.0 DOCUMENTATION OF ASSUMPTIONS

4.1 Assumption 3.1
|

Practical engineering experience indicates that when the inverter
is fully loaded it supplies its maximum output current at its

(
2

,

I

i

i

- . - - - - - _ _ - - . . - - - - - _ - - - - - - . . - . - . -



- _ _ -__ _ ____

. . . - . . . _ . . _ . , . .

Shut 5 ef
_

.
, ,

__

Sequoyah Nuclear Plant Units 1 and 2 Prepared By
120V AC Vital Control Power System Checked By / 4Rariil( Design Verification - Preliminary I #

SQN-VD-VAC-2

minimum voltage. Using a phase angle of 41* allows an
evaluation of a worst case condition simulating field conditions
and simplifies the calculations.

,

4.2 Assumption 3.3

The impedance of indicating lights is nearly pure resistive and
very large compared to other circuit components. Using a unity
power f actor simplifies computations and network reduction
without significantly affecting the results.

4.3 Assumptions 3.4 and 3.5

For certain complex circuits (typically solenoid valves) a
simplified approach in determining circuit impedances can be used
by neglecting the resistance of handswitches, limit switches,
temperature switches, flow switches, circuit breakers, fuses, and
small lengths of internal board wiring. While realizing that
this small additional impedances will produce a small voltage
drop, it is insignificant compared to the voltage drops being
analyzed.

4 .4 Assumption 3.7
-

For components other than solenoid valves and significant
quantities of relays (i.e. relay rack), such as miscellaneous
relays and various instrumentation loads the inrush current is
only a few cycles duration and is considered insignificant for
this analysis.

4.5 Assumption 3.9

The maximum caMe impedance is used to derive a maximum of cable
voltage drop eor the worst case analysis. -

5.0 CALCULATIONS
|

5.i Background
!

This voltage calculation is a representative sample (26 circuits) t

lof the safety-related loads powered from the units 1 and 2120V |

ac vital instrument power boards as identified in WBNEEB8539 RO.
The need for this calculation was identified as a part of the OE
response to the Potential Generic Conditica Evaluation of
WBNEEB8539 R0 and J. P. Yineyard's memorandum to H. B. Rankin
dated November 15, 1985 (B25 851118 003).

k ;

.

1
4
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5.2 Procedure

Initially the 120V ac vital instrument power board single line
drawings (45N706-1, -2, -3, and -4) were reviewed to identify all
units 1 and 2 safety-related loads.

From the above drawings a total of 166 safety-related circuits
were identified. These circuits were separated into four groups
as follows based in the type of load connected to them:

(1) - relay circuits 48

| (2) - valve circuits 22

(3) radiation monitoring circuits 16
,

(4) - instrumentation and control circuits 00

166

Of these 166 circuits, 26 were chosen for snalysis explained,

( below:

: The target was to analyze not less than 10 percent of each of the
i four groups identified above. '

I -

Five relay circuits and eight valve circuits were analyzed which
4

represents approximately 10 percent and 36 percent respectively!

I of the circuits in these two groups. The circuits were selected
based on the number of components were chosen as evenly as
possible between the two units and among the eight boards.

i

Five radiation monitor circuits were analyzed which is
4

approximately 31 percent of the number of circuits in this "-
; group.
1

It was noted that these circuits could be subdivided in fivesubgroups as follows:

;
(1) RRCW and containment radiation monitors (0-RE-90-133)

!

j
(2) Radiation rate meters and radiation rate indicators

(0-RI-90-ll2)

| (3) Containment purge air and exhaust radiation monitors'

(2-RE-90-131)

{

i ,

1

- -,..,_- . _ _ , . . _ . _ . . , , _. . ~ _ _ _ . _ . _ - .,,,. ._.~, . _ ~__,_ _.. _ __ ., _ .__._,,,,.. _ .. _ _ _ . . _ _ _ _ _ , _
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(4) Radiation intake monitors (0-RE-90-205)

(5) Radiation intake monitors (0-RE-90-126)

One circuit of each group was selected. The circuits were
selected as evenly as possible from each unit and each " trained
boar d . "

Eight instrument and control circuits were analyzed, which is 10
percent of the number of circuits in this group. It was noted
that the instrument and control group could be divided into foursubgroups as follows:

- (1) Large instrument racks

(2) Local panels with several instrumentsE

- (3) Electro-mechanical controls

(4) Circuits with one instrument:

Five circuits were selected from the large instrument rack(~ subgroup five circuits were selected, two circuits from the local
panels with several instruments subgroups, and one from the
electro-mechanical control subgroup. No circuits were selected
f rom the subgroup of circuits with one instrument because it was'

judged to have the lowest probability of failure. Three circuits
were selected from the large instrument subgroup because similar
circuits were analyzed for Watts Bar Nuclear Plant, and were
found to have excessive cable voltage drop (i.e., the voltage
available at the terminals of the equipment was leis than the
equipment minimum operating voltage requirement).

The other five circuits from the instrument and control circuit
group were selected as evenly as possible from the two units and . . . '
the eight boards.

Each circuit was modeled from the power source to the load
<

identifying all pertinent cable and component data (cable length,
-

size, component electrical parameters). Using this model, the
voltage at the terminals of each component was calculated and
compared with the manufacturer's minimum voltage rating.

If a component could be energized via alternate paths, or if
several identical components were connected in parallel to a

,

t

5
.

,
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'. local panel, the path that produced the largest voltage drop was
used in the calculation.

The initial voltage drop calculation was performed using the
computer program "MCALC" (Attachment 2). From the acdel, each
component's impedance was input into the computer for a network
reduction to determine the total circuit's equivalent impedance.
The ratio of each component's impedance to the total network
impedance was obtained and multiplied by the component's source

.

voltage, to determine the voltage available at each camponent.

Since the MCALC program was not qualified, the eticulations were
checked by hand using programs for the RP41C programable
calculator (see Attachment 2). In some of the alternate
calculations, the programs shown in Appendix 1 were used for
series and parallel canbination of impedances.

5 .3 Data

See Appendices 3, 4 and Attachment 2.

5.4 Computations

See Appendix 1.

5.5 Summary

All of the 120V ac Class IE circuits that were analyzed maintain
adequate terminal voltage at the load devices except as noted in
Attachment 1. These circuits have excessive voltage drop and are
documented in SCR SQNEEB8532 for corrective action.

.

6.0 CONCLUSIONS
.,

6.1 All remaining 120V ac circuits powered from the vital ac (units
1&2) should be evaluated for voltage drop.

6.2 The failed circuits' cables (as a minimum) should be " walked
down" in the field to determine the actual cable length is
correct.

7.0 ATTACHMENTS

Attachment 1 - Companents with Inadequate Terminal Voltage
Attachment 2 - Fie1< Test Data

( 8.0 APPENDIXES

Appendix 1 - Calculations

i

1
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A
PPendix 2 - MCALC Program and HP41C Alternate Calculation Programs

Appendix 3 - Cable Length (Construction Pull)

Appendix 4 - Cable Length (Design Length + 30%)
i
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- - ~ D AT E . 11 _21 ,1.C.i C H EC.KE b

CIRCUIT--2V3410 yyy 4
7 s v.p 7.yy4"

COMPONENT MATRIX
| -2Yo

~aupCOMPONENT MAGNITUDE ANGLE PATH

1 60000.000' O.OOO 1-! 2 680.000- 0.000 1-'
3 0.175 3.000- 10-

,

' 4 0.581- 3.000' 2i 5 0.067- 3.000- 2-6 73.850- 65.000 2"7 0.067- 3.000- 2-B O.060' 3.000 - 2-( 9 0.060- 3.000- 2-( 10 0.060 3.000- 7-- 11 0.581 3.000- 4-12 0.581- 3.000- 513 0.067 3.000- 5-14 73.850 65.000- 515 O.067 3.000- 7-16 0.060" 3.000- 7-17 0.581- 3.000- 6-10 0.033- 3.000- 6-19 0.033- 3.000- 6' !
|

20 0.067 - 3.000- 6-! 21 73.850 65.000- 6'22 2361.000- 0.000- B23 0.581- 3.000- B
"'

24 0.067- 3.000- B-25 0.067- 3.000- B"26 0.175' 3.000- 10 -50 115.660 0.000 O
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CIRCUIT-2V3410 Leus4
FS V- 6 7- 2 <td

i OPERATION AND ANSWER LIST -2yg .

-246 '

CIRCUIT INPUT VOLTAGE (VO)= 115.66 VOLTSLINE VAR A OPER VAR B RESULT RATIO VOLTAGE *

MAG ANGLE

1 P2 u P PB/ 73.223 62.828 0.000 O.000
( 2 A1 " S C11- 73.517 62.437 0.996 O.000 ;

r

(
'

3 A2 P P1 - 73.476 62.375 0.000 0.000
4 A3 S P10 73.655 62.141 0.998 0.000
5 R4 * VO O.000 O.000 O.000 115.379 /

|

6 C6 / P2 0.000 0.000 0.995 0.000
,

7 R6 * V5 O.000 0.000 O.000 114.764 7
'+ - asv-tr sv3

., '-

O P6- S P7 - 74.277 64.306 0.999 0.000
,

!

. . . ,
i 9 P5. S P7- 74.246 64.431 0.999 0.000j

j 10 P8 P A9 73.223 62.820 0.000 0.000i

11 A10 S C11 73.517 62.437 0.996 0.000 i
12 A11 P P1 73.476 62.375 0.000 0,000

r13 A12 S P10 73.654 62.141 0.998 0.000.

14 R13 s VO O.000 0.000 0.000 115.379i
15 C14 / A9 0.000 0.000 0.995 0.000[
16 R15 * V14 0.000 0.000 0.000 114.764 6

rsr N -rso ,

'

(
17 PB P AB 73.252 62.704 0.000 O.000 ';

. -
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19 Als P P1 73.505 62.331 0.000 0.000
*

I
'

20 A19 s P10 73.684 62.097 0.998 0.000

21 R20 * vo 0.000 0.000 0.000 115.379

22 C21 / Ag O.000 0.000 0.994 0.000
PSV-11-syg23 R22 s v21 0.000 0.000 0.000 1_14.71s i

24 0.000 0.000 0,000 o,ocq
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FS V t-? ~ t 4 6
|CIRCUIT--2V3410 -a 4 6 '

4 COP:PONENT MATRIX ~Ii

.

.| COMPONENT MAGNITUDE ANGLE PATH
i
) I

i 1 60000.000 0.000 1
i

i 2 600.000 0.000 1
i'

i 3 0.175 3.000 to
|

j 4 0.581 3.000 2
{
i

] 5 0.067 3.000 21 6 347.000 61.200 2 ,

I ( 7 0.067 3.000 2
4

j ( 0 0.060 i
3.000 2$ 9 0.060 3.000 2

!{ 10-

0.060 3.000 711 0.501 3.000 4
4

5

i 12 0.501 3.000 5 i
k

j 13 0.067 3.000 5
I14 347.000 61.200 5
|! 15 0.067 3.000 716 0.060 3.000 7
j,

! 17 0.581 3.000 6
;

! 13 0.033 3.000 6 }
) 19 0.033 3.000 6 '

1

| 20 0.067 3.000 6 "~'[] 21 347.000 61.200 61 22 2361.000 O.000 8 i

r

k 23 0.501 3.000 9! 24 0.067 3.000 e' ,

23 0.067 3.000 e 126 0.175 3.000 10
i 50 115.660 0.000 O

;
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COMPUTED BY _Ncr* *- DATE-12-19-1985 18:16:44
)
i

,i
1 CIRCUIT-2V3410 Des /y Sfa fe

F S t ~ 41- t ar A
'

OPERATION AND ANSWER LIST -rro
j -t ar p -

CIRCUIT INPUT VOLTAGE (VO)= 115.66 VOLTSs

'

LINE VAR A OPER VAR B RESULT RATIO VOLTAGE
,

NAG ANGLE

1 P2 P PB 322.047 54.228 0.000 O.000
( 2 lj

,
A1 S C11 322.411 54.147 0.999 0.000 :('3- A2 P P1 321.408 53.901 0.000 0.000

l 4 A3 S P10 321.629 53.853 0.999 0.000
!

5 R4 * VO O.000 0.000 0.000 115.581
) 6 C6 / P2 O.000 O.000 0.999 0.000

:
'

j 7 R6 * V5 O.000 O.000 O.000 115.434
.rs v.or.ov b
!

! O P6 S P7 347.476 61.074 1.000 0.000
! 9 P5 S P7 347.441 61.083 1.000 O.000i

i 10 PB P A9 322.047 54.228 0.000 0.000
,

! 11 Ato O C11 322.411 54.147 0.999 0.000
'

12 A11 P P1 321.408 53.901 0.000 0.0002

i 13 A12 G P10 321.629 53.853 0.999 0.000!
: 14 R13 s VO O.000 0.000 0.000 115.581

15 C14 / A9 0.000 0.000 0.999 0.000\ $.
! 16 R15 s V14 0.000 0.000 0.000 115.434F$v*f! h 8

0 P AB 322.071 54.219 0.000 O.000,

; , , ,
.

1
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19 A1B P P1 321.432 53.892 0.000 0.000
*

20 A19 S P10 321.653 53.844 0.999 0.000
21 R2O 8 VO O.000 0.000 0.000 115.581
22 C21 / As 0.000 0.000 o,999 0.000

rav- 4 7- ag p$23 R22 s V21 0.000 0.000 0.000 115.422 ,

24 c.000 o.000 o.000 o,ooo

..a......................................................................
C**N e i b } W & te~ r s.J sl y

!

i
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.

e =.m ,

f
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SQN VD V AC 2 Shcet W of 7 3 A V
-

Moderate Flow- ^"
Red-Hai-

i
/(. 3 WAY SOLENOID VALVES ^ :

For(oilfree) instrument Air BULLETINSt --

206-380 208-448 '.YrM". N" g" and M" N.P.T. 20s 381 208 266 g
206 832 210-036 -

General Description Disc - 303 s s.
These rugged forged brass, steel and Core Tube - 305 s.s. $ ',#stainless steel body valves are espe- Core and Plugnut -430F s s.cially suited for heavy duty industrial
applications Springs - 302 s s. and 17 7 PH s.s. '[
important: No minimum operating Shading Coil - Copper for brass and

]Qpressure is requireo steel valves; Silver for stainless steel
valves.,

Applications .;

Seats - Ethytene oropylene or303 s s.
They are pnmarily used as pilot opera * Gaskets - Ethylene Propylene Colls: Continuous Duty Class H.tor ger control valves in nuclear

No aluminum parts. Temperature: Fluid: To 1603F.

These valves also may be used on Solenoid Enclosures: Two types are Ambient: Nominal Ra:1 git. 32'F. to.

o air vbes e machine tools available: 140'F.
o compressors e turbines (a) Watert.g*1t (NEMA 4 and 6). Installation: Valves must be mounted

(b) Explosion. Proof and Watertight with solenoid vi.nrtscal and upright.Specifications
(NEMA 7C. 70and 4). Coarse Filter: Integralin valve inlet.

Operation: Three types are ava.lable
Electrical: Stancard Voltages: Optional Features:

1 pen 24.120. 240. 480 volts. A C. 60 Hz (or e Junction box enclosure (AC water-
(c) Universal 50 Hz in 110 volt multiples). tight solenoid only)

* 'Pipe Sizes: %". %" %"and 4" N P.T. 12,24.125,250 volts D-C. (battery , .a"
theeaded onduit hubV;lve Parts in Contact with Media- '

. Screw terminal coils (AC watertightBody - Brass. Steel or 304 s s , as Other voltages available when solenoid only)
{ listed reouired e Viton elastomers

Specifications *N * #"~

AC Construction
""' C =,7 T,'"*' "'*ct,0:T' -s.,e . . . .

.t. , ".f..,.'e' .... c,..,4.s u.. ... .~i I,,.",'a. ,',.@,
. . . ,

seet? * * * " * " " ' ' " * ' 5'*"**"''""" ' ' ' " ' ' '
4.,. %,u. .?,e . .,. ,e .... . - ,i c 4 .. , c....... ... u ecC% N 20c iw WO 18J JS 206 380 1 206 432 i Brass 20 - 4C% b 200 100 600 llo 3) 206 3842 206 832 2 Breit 200% % 150 75 600 180 45 206 380 1 206832 3 Bras s 20

4-

0h b 20c 100 600 180 35 206 380 4 206 832 4 8<stl 20
4-

0% % ISO ?) 600 ISO el 206 383 $ 206 832 S Br 818 20
4-

0% % 13r' % %0 180 25 206 380 6 206 832 6 Br.it 20
4-

0h % 100 50 600 180 15 2 % 380 7 206IllF Grass 20
4-

4h b 2 00 100 1500 100 35 208 2 % i 210 036 i Slui 20

-

h % ISO 15 1%v 180 45 208 2 % 2 210 036 2 1seel 20
6-

h % 10c $0 ISoa 1/3 FS 204 2 % 3 fl0 036 3 Sleei 20
6-

h b 1 00 SO 1500 100 Fl 208 2 % 4 210 036 4 Seel 20
g-

% % l00 50 1500 llo il 208 2 % 6 210 036 5 9 pts 20
6-

2-

DC Construction
O% b 200 800 600 Is0 31 |2063:18 8'es t 35 1 2

-
C 14 h 200 100 600 leo Jg

-

206 381 2 bets 35 1 2
. 'C% % 150 ft 600 llo og

-

206 181 3 8'845 31 1 2
.Oh b 200 100 600 100 35

-

20er 3sl 4 bests 3$ 1 2eh % 150 75 600 leo es
. -

Ch N 12$ 60 W 100 .75
. 2063si5 pois - as 1 2

206 381 6 Se est 35 1 2@h N 825 60 600 180 75

. -

206 381 7 88 8' l Il l 2 e
. -

h b Fw Irc 1500 140 3$ . 20s een i 9ees 35 1 10h % 1% 15 1500 180 4%
-

203 443 2 Seel 35 l 30
.

h h lig 60 IS00 180 75
-

(( h h 12) 60 1500 led 15

- 20s des 3 9eef 35 1 10-

208 448 4 Deel 35 1 10
- -

h b 125 *a iS00 140 75 - 20s 448 $ Da a est 35 i 10-

a.,e. c e .. .... . , o. ie d .,e ..... . . e .w .* a s.m . ' e v. - woc .. ..e.. ....e o weO It, Dermed,698# .0**dSe# ute (8'8Tl #W'D'' I ' C '#l'hent ges,g ($gtt.g R g g,3,rggie h"e,.f ge (y a 2$ %*eref ge (c W 39 h*e,sf.ce C. $3C f e, va..e.Se eserc.ea sie es'eee av*te' 5.'8 8 U
O Casete f. nee suppi.ee si p.ein.,e gennect.e. I ses 3 en,e

|

__ _ _ . _ _ _ _
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eQN VD VAC,2 Sheet 30 of 719
Vll. Safe Working Pressure in accordance with underwriters- The cetrent rating for the " inrush and
Line or system working pressure to %aMraWes. ER E p oh MnpaWeteed WW

en s aMam. h CM msdahm @edage me &awaWwhich the valve may be safely sub-
jIcted. The proof pressure for any sysem and Mmmam Watsons

( valve is five times the safe working are shown bdon AMPS
(INRUSH)" volt-amo" inrush"

.

pressure. voltageCoil Operating.

Vlli. Ambient Temperature Voltage Ranges
AMPS volt amo" holding-

Limitations All coils are designed for industrial
(HOLDING) voltage

=

Minimum Ambient Temperature operating voltages and can be used
on the following voltage ranges:

The nominal limitation of 32*F is
advisable for any valve The actual Valves supplied for D-C service have

no " inrush" current, as in the case ofminimum ambient temperature "C "*
A-C service. The amp rating can bep?rmissible can be greatly affected oI.,N UE*. determined by dividing the voltageven.se o e| by both application and valve saws nose news mese into the D C watt rating.

} construction.
24 22 24 6 5143 watis f D-C)Maximum Ambient Temperature

12 102126 AMPS
The nominal maximum ambient tem-

g gg
24 20 25 e

peratures listed are based primarily 240 220 240 125 90 140 Note:(1) When a valve has been ener-on test conditions used by Under- ao asa m 250 1802 0 gized for a long period the solenoid; writers' Laboratories in determining
enclosure becomes hot and cannot bej sifelimits for coilinsulation They are

datermined under continuously ener- All ASCO valves are tested to operate ucepaN ow Wan Mstan
gized conditions and with maximum at 15% under the nommal volta 9e and s s a McW sak opadng ten
fluid temperatures existing in the at maximum operating pressure dif- perature. Any excessive heating will
valve in many applications. the specg Wal. and are capam of omaMg be indicated by the smoking and burn-

ing odor of the coilinsulation.fic conditions existing will permit use '

at considerably higher ambient tem- 0m nal vol ge For wi er voltage (2) Valves for A-C service can be con-
piratures in addition. modifications ranges than shown above, a different verted for use on other A-C voltages
to standard constructions are also coilorinsulation system must be used. simply by cignging the coil; similarly,
available, which can extend the max" D-C valves can be converted for other
mum ambient tempera!ure limitation Power Consumption D-C voltages. When converting from
to 180'F or more. Consult Factory A-C to D-C orviceversa.consull ASCOf

L with your specific needs Power consumption of solenoid valves forinstructons.

k IX. Solenoid CollS
may be determined from the rating in ''

")ASCO bulletins For valves on A-C EE.' ""o''Ms (. /o
ASCO valves listed in this catalog are service, the watt rating, the volt-
CQuicced with continu0us duty. Class ampere " inrush" and the volt-ampere "

""*~~'"T"''% ,,i .....

H coils. These can be energized con- .. holding ' are given air *r'"a ** "

tinuously without danger of over heat. The volt amp (VA)" inrush"is the high .- gk 6amgw e%,,,,, ,Ing or failure. Corls are provided with momentary surge of current which
:x c; two coilleads which can be connected occurs at the moment an A C solenoid +"**""''d

,

' . . , . . .

to any controlling device For three, ss energized ax c * *'* ~'
phase power systems. the two leads The vott amp (VA) " holding" is the '""*'**'8**can be connected to any two of the continuo .s rating after the initial
three phases All coils are constructed " inrush ' . intremis tcas estroi . noarron ers, star

i .tv. css piace . wx orturms sur.:
f

The foflomrig table diustrates the temperature parameters of ASCo Cods: ~-
|NDUSTRIAL TEMPERATURE LIMITATIONS ~D AND THERMAL
CHARACTERISTICS OF ASCO SOLENOIDS AND COILS

Class "H" Limit guss e, cost issouties

E."Ie'sClas s *f" Liritt r

issc '
- e

C i... -

.e . . .e '-r
. ,

u.ii . i e >>

[ 130*C~
Cl8 88 "A' 1 "--

W" {
"

g
- L l' l.'#.."..,"t ,n.,u e

res.c . -

a
=. ..

TEMPERATURE RISC FROM POWER INPUT

(, sein:

f( e . . ... , ., i.e - .. .. .u . . .,. - ,T,
2$.C. e Ikept rates at p pbut tpM stre et rPC su f

NORMAL ROOM AMBICNTS 'YsE"4N. me'SE, " "**
s

4: a*>et tape t,es a e o<nia, emi..e to >i e,w -s
A 8 fi 78 ff Ht HB HP ' * ' ' " " * " " ' " '

i
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Flow Diagrams ElectricalInformation ~
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P=== D**.a DnYNORMALLY CLOSED

( DE ENERGlZED ENERGl2ED = M' "

f PRESS. EMa =Ei
"

amia mE mE.n~ { ,
PRESS.

{ [i
u sc3 ,

[[ f._ n n: 20 4:5 i,5 iczoos a5 4,2

m
hCYL. EXH. CYL. J EXH. +

(1) (3) (1) (3)
"'

A4 CONSTRUCDON
NORMALLY OPEN

, , , , _ . g ,y __
DE ENERGIZED ENERGl2ED i i

| _t _|-

'[- #fSOL .J. EXH E EXH.
(2) g (2) '

,; []3 HM ds uu-m n-

h~~ PRESS. h)
,

CYL. PRESS. CYL.

-tsj h., , N(1) (3) (1) (3) R
L I LJ

UNIVERSAL @ L24 W -25 -
(Pressure at 2 et 3 emyl

DE-ENERGIZED ENER. LED
2NoLg|,0,a,gustino

SOL . (2) d 1f (2) hPT3 hACES

Y T C_ 5 T ( .

(1) III1 (3) (3)-

(
.

( A ds-

Dimensions (in inches)
CATALOG MOUNiiNG

Watertight Solenoid Shown. WP-EP Details On Request. NUMBER HOLE DIA H M R S

208 266 1.2.3.4.5 4

206-380 6.7 '%
D C CONSTRUCTION

i
64 m . 206 380 1.2.3.4.5 'N 5% IN 'N li%

|j5, MAR

j- - s

.% A hPTv. - /

H ' i EE TABLE *

i "M
2 y

|
'

I -
1

.f [ ~|~(['Q
I r ,

5 ' "
|

- i s
I3 *

- 1% R 3\
NPT. 3 FLACE$,

~ 2 % -- 4
-2%-

CATALOG uouNTisc
NUMBER bdOLE DIA H K R $

206-131 4.7 *-

{ 20e443 1.2.3.4.5

206 381 3.2.3.4.5 'N 6'% IN 1% 1'% l

,

e
e

.-
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PUSHBUTTONS AND MASTER SWITCHES
- "

Iwoaunnon( ype T - Heavy Duty Oiltight Control Units
and Master Stations p . , canon- - - - - -

102507
OPERATORS'(Continued)

LAMPS FOR INDICATING LIGHTS - STANDARD AND PRESTEST
Transt;,; c - Type

inshesang Fue Vanese Type Neon Type
Ught Lamp Rabag

Lamp
Vonage Vons VA Number Watts Number Wette Numtwe

Lamp Asted Lamp
4-6 - - -

6 656-6V.14-17 -
-- -- -

6 6SS-18V.18-23
-

-

24 30
- - - -

6 6S6-24V.
-

-- -- -
6 ES6-30V.31-40

-
-- -- -

6 6S6-40V.
-

40-45
- -g - -

6 656-60V.
-

120 6 6.1 255
-

-# -

240 6 67 255
- '44 6S6-120V, 025 B7A

*6.7 1056-250V. 025 B7A380 6 7.6 255 - - - 025 B7A

-

480 6 67 255 - - 025 B7A-

600 6 66 255 - -
;

025 B7A-

De Only
440 - - - - -500 - - 025 B7A-

-

* Trese oems empey a w s rwsm,
- - - 025 B7A

Neon type indicating lights have the advantage of excep-
tionalty long hfe regardless of the severity of operating
conditions. The level of silumination, however,is much less j

y](
than the transformer or resistor types. The lamp used in
neon units emits a low intensity light which is strong in tt.e
red spectrum. Because of this, they should be used with
clear or amber plastic or glass lenses only. An internalleak,

} resistor connected across the lamp prevents nuisance
light:ng by the capacitive effect of long lines.

The above %ble lists the voltages available for each of the
three types along with the power rating and the lamp num- Prestest Indicating Lights - NEMA 13

usM in ea& g g,
Indicating lights can be supplied with either a plastic or a cating lamp operation. They provide a positive, quick
glass tens. The glass lens holder is copper-nickel-chrome means of checking the lamp without removing the lens,
plated brass. Both types of lenses are available in red, Depressing the lens disconnects the lamp from the control
green, amber, blue, clear and white. circuit and reconnects it to a continuously energized test- |

Ing circuit for immediate indscation of a fautty tamp. A sin-
|All three types of indicating lights are available for either gle pole, double throw, momentary contact switch within

one-hole or base mounting. Terminals are serrated pres- the lamp disconnects the light from the control circuit to,

sure type with screw and captive saddle clamp. prevent feedback during the test operation. The prestest ,

A Buna N synthetic rubber lens gasket prevents oil and testing circuit is NO and the indicating light circuit is NC.
.,

,

.

!

other contaminants from entering the lamp unit. This gas- wo types of prestest indicating lights are available.
ket is in addibon to the standard gasket between operator e ata s me o

Ydo n

Both types can be supplied with either a plastic or a glass
lens in six colors: red, green, amber, blue, clear or white.
The tens holder is corrosion resistant nickel-chrome plated

, brass.

- h The transformer type is equipped with a #755 6 voit, vibra-
tion resistant bayonet base lamp and is available for 120,4

4
i

240,380,480 or 600 volt,50/60 hertz operation (a #44
,

lamp can be used as an alternate). The transformer which
I

supplies reduced voltage to the lamp is designed to pro-
( J tect the lamp from burnout by transients and short dura-

tion overvoltage. Low heat radiation increases the numberi TRANSFORMER TYPE FULL VOLTAGE OR that can be mounted in a sma!! space. They are available
i

\ PRETEST INDICATING LIGHT RESISTOR TYPE PRETEST for one-hole or base mounting and occupy a spaceWITH GLASS LENS WITH PLAST C LENS
equivalent to one Contact block pushbutton depth.

-

M k
.

.- , , _ _ . _ , _ . _ . , . . ,, ,- - - . , . -. ,__,-% ,
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Tva 100e7 (OE.4466 OE CALCULATIONS

TITLE 125V DC Vital Instrument Power System PLANT /UN T

Design Verification - Further Analysis SQN Units 1 and_2
PREPARING ORGANtZATION KEY NOUNS (Consult RIMS DESCRIPTORS LIST) 1

.

1

EEB-SPR& CPS 125 Vital Batteries < DC Voltane Dron
BRANCM/PROJECTIDENTIFIERS Each time these seecutouono are issued properoes fewet enevre that the etteinal(ROI RIMS sosses6en

number la tities in.

Rev (for RIMS'use) RIMS eccession number

SQN-VD-VDC-2

B43 '86 0 210 ons"

'

APPLICABLE DESIGN DOCUMENT (S) g~
i

R

SAR SEcTIONi$) UNIO SYSTEMtS)
A-

Revisica Q R1 R2 R3 Statement of Problem
ECN No (Indicate if Not Apohcelpe)

Evaluate the following
Properso components identified in
4/.B./sh OE Cale. SQN-VD-VDC-1:.

Checked Relay Racks 1-R-54, 2-R-54,
John A.%eo - 2-R-55 and 11 Reactor uead.
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Abstract

The problem areas identified by CE calculation SQN-VD-VDC-1 (b43 860130
914) were evaluated in this esiculation. Circuit models for voltage drop
calculations were made for the Reactor Head Vent Isolation Valves that were
not evaluated in the referenced OE calculation. The steam dump system
(valves) supplied from relay racks, 1-R-54, 2-R-54, and 2-R-55 were

; analyzed. One circuit was found with inadequate voltage and will be
i identified for corrscrive setion in con otte.todo3 xi.

,

This calculation contains unverified assumptions (see paragraphs 3.3 and
3.5)

This calculation comprises 41 pages numbered sequentially.

Microfilm and return to: C. H. Gilliland, W8 B73 C-K.
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,

1.0 PURPOSE

The purpose of this calculation is to determine if adequate voltage
exists at the terminals of the selected 125V de components following a
loss of ac power (station blackout). This calculation constitutes the
further analysis required in paragraph 6.0, " Conclusion" of OE
calculation SQN-VD-VDC-1 (843 860130 914). The circuits selected for ~

analysis include auxiliary relay racks 1-R-54, 2-1-54, and 2-R-55 and
i additional solenoid valves.

2.0 REFERENCES

2.1 TVA Drawings - See Appendix E (Drawings and revision numbers are
- alac listed on the block diagrams and analysis as appropriate.)

2.2 TVA Contract No. 68C60-91934
'

Target Rock Inc. Dwg. No. 79AB-001
Target Rock inc. Dwg. No. 79AB-003

2.3 Attachment A: Design Study "Effect of Loss of All ac Power on
Main Steam Cooldown Dump valves," Prepared by 8QEP.

2.4 Sequoyah Nuclear Plant FSAR Chapter 8, paragraph 8.3.2.1.1

2.6 SCR SQNEEB8605 (343 860124 929) 10 |
|

2.7 OE Calculation SQN-VD-VDC-1 (843 860130 914) "125V DC Vital !
Instrument Power System Design Verification - Preliminary." I

2.8 Electrical Design Guide DG-E2.4.6 (900C Impedance values)

3.0 ASSUMPTIONSi .

i 3 .1 The contact resistance of handswitches, limit switches, and flow '

switches is assumed to be negligible. This also applies to
circuit breakers and fuses.

3 .2 Resistance from internal board wiring was assumed negligible.

3.3 Cable lengths used are the construction pull lengths and are
assumed to be actual excepe for 5 cables listed in A pendix CP
which had no listing of pull lengths. See Appendix D for these
lengths. (For the ca'ules in Appendix D, design length plus 30
percent was used for analytical purposes. This assumption is
unverified.)

i
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3.4 Cable resistance values ar_s maximum resistance (900C) from
referer.ce 2.8.

3.5 All design drawings used in this analysis are the latest
available revision of the schematic and connection drawings for
Sequoyah and are assumed to be as installed. (This assumption is
unverified.) The specific drawings used are referenced on the
individual circuit block diagrams.

. -

3.6 While indicating light resistance was included in applicible
circuit models, the lights were not evaluated for undervoltage '

failure; reduced voltage is considered to merely reduce the
brilliance of the light.

,

4.0 . DOCUMENTATION OF ASSUMPTIONS

4.1 Assumptions 3.1 and 3.2

For certain complex circuits (typically solenoid valves), a
simplified approach in determining an equivalent circuit can be
used by neglecting the resistance of handswitches, limit
switches, temperature switches, flow switches, circuit breakers,
fuses, and small lengths of internal board wiring. While these
small additional resistances will produce small voltage drops,

,

-

they are insignificant compared ~to the voltage drops being
analyzed.

4.2 Assumption 3.4

The maximum cable recistance is used to determine a maximum
voltage drop for a worst case analysis.

4.3 Assumption 3.6
.

Since indicating lights do not affect the proper operation of the
circuits analyzed, voltage drop to the lights is not considered.
Also, the indicating light current is negligible compared to
other circuit parameters.

5.0 CALCULATIONS

5.1 Background

These voltage calculations and analyses are made for those
.

particular types of components that were found to have inadequate
terminal voltage during an OE calculation, reference 2.7, and
documented in SCR SQNEE38605 RO. !086038.01 -2-

_
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,

5.2 Procedure for Calculations

3 5.2.1 Solenoid valves

The circuits supplied by Vital Battery Bds I, Ckt B14; Bd
II, Ckt A30; and Bd IV, Ckt A30 were modeled from the
power source to the load identifying all pertinent cable
and component data (cable length, sise, component
electrical parametera). Using this model, the voltage at
the terminals > each component was calculated and

- compared with u * aanufacturer's minimum voltage rating.
-

If a component could be energized via alternate paths, the
path that produced the largest voltage drop was used in
the calculation. These calculations were performed using|

ministas battery teruinal voltage of 105 Vdc. This isa -

the minimum system voltage per commitment. See Reference
2.4.

Ths calculations were checked by independent review of the
designer's approach and method.

5.2.2 Auxiliary Relay Racks Analysis

The apparent inadequacies associated with Auxiliary Relay
Rack 1-R-55 and documented in refarance 2.7 were4

associated with the steam dump system. The additional
. loads analyzed and the associated relay racks are listed

below. This system is not required for safe shutdown and -

' would not be used when the battery is approaching its end;

voltage (105 volts). See Appendix A for a complete
analysis.

1-1-54 2-R-54 2-1-55

1-FSV-103A 2-FS 7-103 A 2-F8V-1038 and D
'

thru 114A thru 114A thru 1145 and D,

The schematics for these valves are shown on 45N601-219,

5.3 Calcul tions

See Appendix B.

086038.01 -3-
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|
i

|5.4 Summary

All of the Class 1E circuita that were analyzed received adequate
voltage to the terminals of the associated components, except for
valve 2-FSV-68-3 96. A special manufacturer's control loop |

voltage drop requirement for this valve was exceeded. This j

circuit is supplied from 125V Vital DC Battery Ed IV, breaker
210, circuit A30. The control loop voltage drop must be less
than 2.5 volts for all voltage conditions; 6.6+ was calculated.

~

6.0 CONCLUSION j

l

This calculation completes the requirement for further analysis )
identified in reierence 2.7. Significant Condition Report SCR
SQhTIB8605 20 will be revised to include 2-FSV-48-396. All other
components were acceptable as to voltage drop. .

"

.

|

.

*
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Abstract

Due to circuit design deficiencies identified in OE Calculation SQN-VD-VAC-2, it was
necessary to perform a further voltage drop analysis on selected 120V AC Vital Control
Power System loads. The circuits included in this analysis were selected based upon
the following data:

Total No. Calculated No. Problem No. CKTS in
Category Ckts in SQN-VD-VAC-2 CKTS SQN-VD-VAC-3

.

Radiation Monitors
a. Rad Rate Meters 4 1 1 3
b. Misc Rad Monitors 12 4 0 0

Solenoid Valves
a. Post Accident Samp. 4 4 4 0
b. Misc Solenoid Valves 18 4 0 0
Instru=entation & Control
a. NIS 16 0 N/A 2
b. BOP 4 1 0 0
c. RVLIS 4 3 3 1
d. Process Protection Sets 8 1 0 0
e. Inst. Busses 4 0 N/A 1d f. Aux. Bldg Inst. Busses 4 1 0 0
g. AFPT Control 8 1 0 0
h. ABGTS Fan Control 2 0 N/A 1
1. Aux. Dryers 2 0 N/A 1
j. Boric Acid Tank Hers. 6 1 0 0

. _ _ . -

,-m - - - - "
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Abstract (Continued)
m

i By completely examining those categories in which problems were previously
identified, and by including a representative sample of those categories
not previously analyzed, this analysis verifies the adequacy of circuit
design on the 120V AC Vital Control Power System.

Four problem circuits were identified (as anticipated from the results of
SQN-VD-VAC-2) and shall be documented and corrected under SCR SQNEEB8532
RI.

This calculation contains unverified assumptions (3.2, 3.5, 3.7, and 3.9).

!

%

Microfilm anel retu'en calculation to: C. H. Gi t ti la.nel Ll6B1b C-K,
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4

1.0 PURPOSE !
,

i

OE Calculation SQN-YD-VAC-2,120V AC Vital Control Power System Design
,

'

Verification - Preliminary, evaluated a representative sample of the l5

safety-related 120V AC loads powered from the units 1 and 2 120V AC
]

Vital Control Power System to verify that each circuit component is '

i supplied with adequate operating voltage under worst case system
conditions (i.e. , V = 120 - 21) . Circuits were identified in which
the maximum allowable voltage drop from source to load was exceeded:
these were identified for corrective action in SCR SQNEEB8532. Due to
the problems discovered, further analysis of circuits similar in,

configuration to those in SCR SQNEEB8532 was deemed necessary.,

'
,

2.0 REFERENCES

2.1 T7A drawings as listed in Attachment 4.-

i 2.2 Sequoyah Nuclear Plant Proposed Plan for 120Y AC Vital Instrument
j Pgver System Voltage Drop Study (scope of work document No.

SQNSQD8508) .
i

!'' 2.3 Electrical Design Guide DG-E2.4.6 (90* C impedance values).
!

! 2 .4 J. P. Vineyard's memorandum to H. B. Rankin dated November 15,i

1985 (B25 851118 003) .
~

:
4

!
~

2.5 OE Calculation SQN-VD-VAC-2,120V AC Vital Control Power System
; Design Verification - Preliminary (B43 851230 901).
i

! 2.6 Sequoyah Nuclear Plant Units 1 and 2 Significant Condition Report
SCR SQNEEB8532 (B43 851231 917).

! 2.7 120V AC Vital Control Power System Design Verification - Further
Analysis Scope of Work Document, SQNSWD8601.

.

: - - . .

3.0 ASSUMPTIONS
i

3 .1 Vital Instrument Power Board voltage (115.4V AC) is the worst
case value taken from OE Calculation SQl+-VD-VAC-2.

i 3 .2 Cable lengths used are the construction pull lengths (where
i

available) and are assumed to be actual. (This assumption is
unverified.) For those cables where pull lengths were
unavailable, design length plus 30 percent was employed.

.

!J -

i
*

i I

'
>

,_,-......-.m.. - ,,~-..-.-_.-,-..,-7.,.,,,,._y,, , , .,-s m..__ ,..,_...,,. -,.... - ,._,.,... ... -._ --#....,,.-..,_-.,----,w. _,-
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3.3 The contact resistance of handswitches, limit switches, and flow
switches is assumed to be negligible. This also applies to
circuit breakers and fuses.

3.4 Resistance from internal board wiring was assumed negligible.|

3.5 Phase angle of miscellaneous relays and instruments which could
not be readily obtained was assumed to be 60*. (This assumption
is unverified.)

; 3.6 Inrush currents were assumed negligible except where the circuit
contained solenoid valves or a significant number of relays
(i.e., relay rack). ~

3.7 Loads were assumed to have constant impedance. (This assumption
is unverified.)

3.8 Cable impedance values are maximwn impedance (90*C) from,
i

neference 2.3.
,

; 3.9 All design drawings used in this analysis are the latest
available revision of the schematic and connection drawings for
Sequoyah and are assumed to be as installed. (This assumption is
unverified.) The specific drawings used are referenced on the
individual circuit block diagrams.

~

3.10 All radiation monitors were assumed energized.

4.0 DOCUMENTATION OF ASSUMPTIONS

4.1 Assumption 3.1

Practical engineering experience indicates that when the inverter
is fully loaded it supplies its maximum output current at its
minimum voltage. Using a phase angle of 41' allows an evaluation ,,,

of a worst case condition simulating field conditions and
simplifies the calculations.

4.2 Assumptions 3.3 and 3.4

For certain complex circuits a simplified approach in determining
circuit impedances can be used by neglecting the resistance of
handswitches, limit switches, temperature switches, flow
switches, circuit breakers, fuses, and small lengths of internal
board wiring. While realizing that these small additional
impedances will produce small voltage drops, they are

j insignificant compared to the voltage drops being analyzed.

-2-

016021.01.

, , - - , , , - - -. - - , .



.. .= - . . . - . . - - - _ . . .. _. . _ . . _ - - _ _

Sheet 3 of l% -I

Sequoyah Nuclear Plant Units 1 and 2 Prepared by: John A. l?oon
120Y AC Vital Control Power System '

.

Design Verification - Further analysis Checked by: Al. J. M
^

'
4 SQN-VD-VAC-3

.

I

4.3 Assumption 3.6
;

? For components other than solenoid valves and significant !
quantities of relays (i.e., relay rack), such as miscellaneous
relays and various instrumentation loads the inrush current is

2 only a few cycles duration and is considered insignificant for

]
this analysis.

4.4 Assumption 3.8
i

The maximen cable impedance is used to derive a maximum of cable
'voltage drop for the worst case analysis.

:

a 5.0 CALCULATIONS

i 5.1 Background
4

This voltage calculation is a further sample (nine circuits) of
7the safety-related loads powered from the units 1 and 2 120V AC
vital instrument power boards whose need was identified as a part
of the OE Calculation SQN-VD-VAC-2. -

5.2 Procedure

'

Upon analysis of the problem circuits identified in SCR
,! . SQNEEB8532 if became possible to identify categories of circuits
! likely to experience excessive voltage drop; these include

(1) radiation rate meters, (2) post accident sampling valves, and
(3) reactor vessel level instrumentation system (RVLIS) circuits.
All circuits in categories 1, 2, and 3 not evaluated in OE

Calculation SQN-VD-VAC-2 were identified and included in this
) analysis (five circuits). .

.

| In addition, it was identified that the following types of
! circuits were not evaluated in the preliminary calculation: "'

! (1) Nuclear Instrumentation System (NIS), (2) Instrument Busses, ;

j and (3) Auxiliary Dryer Control. Circuits of these types were 1

identified and included in this analysis with a sample rate as |;

indicated:
i

(1) NIS 12.5 percent sample (2 circuits),

(2) Inst Bus 25.0 percent sample (1 circuit)
(3) Aux Dryer 50.0 sample (1 circuit)

.

!

)
:
!

! -3-
:

| 016021.01
6, ,
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i

. Each circuit was modeled from the power source to the load
! identifying all pertinent cable and component data (cable length,
i size, component electrical parameters). Using this model, the
i voltage of the terminals of each component was calculated and
| compared with the manufacturer's minimum voltage rating. (Due to
i sLailarities in the three radiation rate meter circuits only one'

was calculated: the results are valid for the remaining two.)
4

If a component could be energized via alternate paths, or if4

several identical cemponents were connected in parallel to a
local panel, the path.that produced the largest voltage drop was

; used in the calculation.

1 5 .3 Da ta
i
1

! Applicable vendor and/or test data is included with each *

j calculation package. Cable data is included in Attachment 2.
!

! 5.4 Computations
i

See Attachment 1.
I

5.5 Summary
i

All of the 120V AC Class IE circuits that were analyzed maintain
. adequate terminal voltage at the load devices except as hoted in

Attachment 3.
! These circuits beve excessive voltage drop and '

shall be documented in SCR SQNEE38532 El for corrective action.
'

6.0 CO.NCLUSIONS

For the circuit categories identified as problematic in OE Calculation
SQN-VD-VAC-2 a complete analysis (100-percent sample) was performed:
additional circuit inadequacies were found and shall be documented and
corrected under SCR SQNEEB8532 RI. s

For the additional circuit categories identified and analyzed in this
calculation, no problems were discovered.

4

| Since all problem categories identified by CE Calculation SQN-VD-VAC-2'

were addressed in this analysis and since no new problem areas werej identified, no further voltage drop analysis of the SQN 120V AC Vital!

Control Power System is required.

:

s/'

;

-4- '
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7.0 ATTACHMENTS

Attachment 1 - Calcule:. tons
Attachment 2 - C.ble Data -

Attachment 3 - Components with Inadequate Terminal Voltage
Attachment 4 - Drawing List

i
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! ! DATE jy{,2g1982
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Reactor Vessel Water Level !

Reactor Vessel Head Vent Temperature,

Westinghouse NES Purchase Order:
546-CLL 416261/41-8N

Westinghouse ISD Contract: D2095 (TVA)
.
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General Test Section
Test Procedures
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SQN-VD VAC 3 E''' N~

CABINET ELAPSED TIME RECORD AND bMWER LOG
'

7- / o/[ TEST SECTION
CABINET NO.'

(REF: STANDARD TEST PROCEDURE #16) -

1. CABINETTOTAL " POWER ON" TIME WHILE IN MANUFACTURERS PLANT *

HOURS MS
/

.

2. POWER SUPPLY LOAD READINGS

A. PRIMARY POWER SUPPLY
(WITH SECONDARY SUPPLY SHUT OFF) -

VOLTAGE - R 4. Z 7 7- VOLTS D.C.

CUR RENT - /4 AMPS D.C.

B. SECONDARY POWER SUPPLY
(WITH PRIMARY SUPPLY SHUT OFF)

VOLTAGE - M VOLTS D.C.

CURR ENT -- A/ AMPS D.C.

(L
( 3. POWER SUPPLY - A.C. INPUT VOLTAGE N7 VOLTS A.C. -

-

A.C. DEMAND CURRENT G. 69- AMPS A.C.

4. SYSTEM OPERATING HOUR METER READING ATTIME OF SHIPMENT
(CABINET D/ ONLY) !

)

*
.

f

-

-

1

TEST COMPLETED BY DATE I- M O L9 0( ,//3
DATA MEVIEWED BY DATE-

- '

MEv. O

DATA APPROVED BY DATE-
__ TEST SHEETbY

-

- -. _ - .---- - - - - - - - - - -
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CONTROL AND PROTECTION

INSTRUMENTATION SYSTEM
,
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4

TENNESSEE VALLEY AUTHORITY
SEQUOYAH NUCLEAR POWER STATION

Units 1 and 2
. w.

(L
-

J RVWL/RVHVT

.

Equipment Reference Manual

|
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~

!
,

MANUFACTURER m

j WESTINGHOUSE ELECTRIC CORPORATION
! INDUSTRY SYSTEMS DIVISION

PITTSBURGH, PENNSYLVANIA

CONTRACTORb
WESTINGHOUSE ELECTRIC CORP.OR TION

3-'

PRESSURIZED WATER REACTOR SYSTEMS DIVISION
'

; PITTSBURGH, PENNSYLVANIA '
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7300 SERIES POWER SUPPLY

(Style 6005D54G01 through G04) '

GENERAL. DESCRIPTION
OUTPUT CAPARILITIES

The*7300 Series Power Supply converts the 118 Vac,
single phase,50 or 60 Hz input voltage to a 26 Vde, * Voltage: steady state - 26.0 Vdc norninal(G01
23.4 Vde, or 24.2 Vdc output voltage. and G03)

23.4 Vdc nominal (G02)
~

Four power supply groups (designated COI through
24.2 Vdc nominal (GN)G04) are avaziable, as follows:

Turn on/off transient -less than 1 per-
* Group 1(G01): I18 Vac,60 Hz input; cent overshoot

26 Vdc output
* Current: 65 A maximum operating (G01 and

* Group 2 (G02): 'l18 Vac,60 Hz input; G02)

23.4 Vdc output 50 A muimum operating (G03 and
~% - G04)

* Group 3(G03): 118 Vac,50 Hz input;
breaker rating - 70 Ar

26 Vdc output
supply limited (breaker shorted)-

* Group 4 (GM): 118 Vac,50 Hz input; 120 percent ofmaximum operating
,

,

24.2 Vdc output current

The power supply is designed to mount in a standard * Regulation and ripple: output measured at
19 in. rack and takes 10.47 in, of vertical cabinet minimum and maximum ripple peaks stays within

' space. However, when the power supply is delivering24 percent of nominal voltage for worst case
full load, adequate venical space must be left about thecombination of 10 percent line change and 20
supply for cooling, or forced air cooling or shielding percent load change
must be provided.

* Alttms: undervoltage - form C contacts acti,vated
CIRCulT SPECIFICATIONS at approximately 5 Vdc undervoltage

-

INPUT REQUIREMENTS overcurrent - form C contacts activated"~* *

* Voltage: 'l18 Vac 25 percent, single phase

* Current:
steady state - 21.5 A maximum at full perating temperature range: -5'C to +65'C

*
output load

ambient air tempera-
inrush - 10 times steady state ture
fuse - 30 A

* Cooling technique: naturalconvection only
* Frequency: 60 Hz 21 percent (G01 and G02)

* Seismic (Vibration): See Figure 1
50 Hz 21 percent (G03 and G04)'

M harmonic content - 5 percent
maximum

rev.
arso 12ns i i

P5-1
. ' g

.- . . _ . . ' ~ ~



APPENDIX C

SUMMARY
.

OF

INSTRUMENTATION AND CONTROL SYSTEMS

FOR

SEQUOYAH NUCLEAR PLANT

.

**%

0817A
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TVA 10697 (CE445) OE CALCULATIONS
t

TITLE
PLANT / UNIT

INSTRLHENT ACCURACY CALCULATIONS |;2-PT-30~3iO SEQUOYAH/l AND 2
PREPARING ORGANIZATION

KEY NOUNS (Consult RIMS DESCRIPTORS LIST) INSTRUMENT ACCURACY,EEB - I&C CHANNEL ACCURACY. LOOP ACCURACY. PAM
BR ANCH/ PROJECT IDE NTIFIERS Each time these calculations are issued, properors must ensure that the original (RO) RIME enesenien

number is filled in.

I,2.>T-Ee -3io a- (for RiuS use) @ RiuS se sion nome.e

f
''

85112680054"B43 '851029 920
ao

APPLICABLE DESIGN DOCUMENT (S) R_ ~

R_
SAR SECTION(S) UNID SYSTEMIS)

R_
Revision 0 Rt R2 R3 Statement of Problem,

ECN No, find 4 ate of Not Applecable)

Determine the accuracy of PAM

\

7 f y . 30 - 3 f D%ts /
1%^ N

|) 2 - 7 T - 3c - 3 | |Review

Y 0] M
Approvec

0. f fMWw|$$8
Date / '

/b - U- e 5~
List all pages added
by this revision.,,

3|g' List all pe,es deleted
Eg of this revision.

g List all pages changed
** by this revisir r.

Abstract

Calculations were perfor=ed to derive the demonstrated accuracy of PAM instrument
loops.
.. -

,

F 0 e| Ttl'C CN CuthTIDIJ Cc LW=7? CF/2FASP5f. CHI ~IO) ~

E/GH7~ A 77AC'd,*ld('.C
,

.

- '
. +5 .

,
*

, . _ _
_

4 e- -i I*

. g*. _k ~ ~ ~ .-

d **A

.

Return originals to: % ,A , T Ar4 c. T*T ( f.. ) % A 6(o e - e.

ec: CIMS, SlJS C K
, '
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DEFINITIONS AND ABBREVIATIONS:

C ACCIDENT ACCURACY - ACCURACY OF A DEVICE IN A HARSH ENVIRONMENT
.Aa

CAUSED BY AN ACCIDENT.
A

- NORMAL ACCURACY - ACCURACY OF A DEVICE LOCATED IN AN ENVIRONMENT
n

NOT EFFECTED BY AN ACCIDENT; OR PRIOR TO AN ACCIDENT.
As

- POST SEISMIC ACCURACY - ACCURACY OF A DEVICE FOLLOWING A SEISMIC
EVENT IN ITS NORMAL ENVIRONMENT.

Ab
- ACCEPTABLE BAND - THE RANGE OF VALUES AROUND THE CORRECT VALUE

DETERMINED TO BE ACCEPTABLE WITHOUT RECALIBRATION.
SP

SET POINT - A PREDETERMINED LEVEL AT WHICH A BISTABLE DEVICE CHANGES
-

STATE TO INDICATE THAT THE PARAMETER BEING MONITORED HAS REACHED ASELECTED VALUE.
R

- INACCURACY RESULTING FROM DEVICE REPEATABILITY ERROR.e

D
- INACCURACY RESULTING FROM DRIFT ERROR.e

TN
INACCURACY RESULTING FROM TEMPERATURE EFFECTS AT MAX. ABNORMAL NON-

e -

ACCIDENT CONDITIONS.
TA

- INACCURACY RESULTING FROM TEMPERATURE EFFECTS DURING ACCIDENT CONDI-
e

TIONS.

RAD
e - INACCURACY RESULTING FROM EXPOSURE TO RADIATION.

g S

- INACCURACY RESULTING FROM A SEISMIC EVENT WITHOUT REGARD TO
e

ENVIRONMENT.

WLe - INACCURACY DUE TO WATERLEG UNCERTAINTY DURING AN ACCIDENT.
Oc ~ EMAZ UEN.Y DWE TO LOAO Rc5 5760 Cr EFFEC T
Bs'e ~r'n== a n * c1 D''c To BApotrwrmc. Paessaxe crece
Pste -rance aanct nuc rc wee sueeuy cgre w

Ae - Acc.c cat EstacA - E m R of A ocusee W A H AAs m CW dm W T
C. n set av 40 A cc.'C E""f ( T4c + RA0 e) .

1)JDRg - INACCue ACY DuC TO RC808 Al0 CNAOS. *
.. j

IuR L, - appen RMe e umi

CS - C*"** " '* **'
p s - Fa u. se n e-,

LAu - BJo,-u Loog Acc ua acy
l,)\q -' A c c . co> r LW A cc u,a_a cy

LAs - 6 e.5 m e c Loov Acevgocy '
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ACCURACY:

ACCURACY PARAMETERS:

'
DEVICE { ' RANGE / UNITS: 0-MEA

'

SPAN / UNITS: -5 To foOPs6

PARAMETER: VALUE SOURCE NOTE
"

REPEATABILITY:

: I. 5 PSI VEMOOK 2 3,I2DRIFT.:
y ,

TEMPERATURE +_ g, g g, pg g gNORMAL:
E e DoA 6ACCIDENT:

see A c. ycuaog gRADIATION:
s

IACCEPTANCE BAND: - EtJCec;, TuoccmenT _ G
*

SEISMIC: -

* O

WATERLEG:

LRe : ? D.4 PS2 ENGRG. Iurcernm $, i2

P5Ee. : O VENOoe - 1.1

BPe *. t 0.6 Psr_ ENGM. TuDsEmen T 10_

Re : _ t J. \ 5PS*L VcNDoftO-Grn A. -

9

Ae 10.4rsI ycapag
*
.

-

9,o. - %eores ,3
._

i

.

I

$Tms sarar is nieuc6BLE ro 2- p r-so -Jio; l-er- so -Ji s 2 -P T-3o- 3 f lj
'

maimun BbfMLLif. |

y hddhi- INSTRUMENT DEMONSTRATED 122 _-ff 3o -310ACCURACY CALCULATION g y ,- g- ,-{o] |,
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TMSTRUMENT NO. - I- PT- Bo- ElO 4 7W 6t0- so-I c.2.7

) CodTR ACT No. 8274CV 4784a/ .? o - E'47
-

MAdOFACTURER ~wrcrme ersr 1.Licmc Corc ( % d il Cori M ec 7
MODEL No, 32FA/ ) E 2. 76fu

-

EANGE (0 - /r0 rs/4-

Mi- ACCO2ACM 10.3% ,

o r CfG8 SP/// [ r .s ?/x
-

-S REPEATABILtTV - :vc t v t#/ e/ /
'

< ' / ? rf a c er/ *me, .,
'

; %- 'DQ t FT - tio 7 Aw'u M w h E v u r it.'s
hMBIEMT Tcy1R CWecTS c. ! ''. ct:: > SMtI/??' L EEE A 77A::s' :!!: '

-

i

STATIC PRE %. EFFECTS - //4 l /
% IJC n: * /(,.~ :ri z. ic, m. .i sa ,:, , , a w - '2 /s- 9 / e / i J g c-.

_4 AS DEFIMED 14 ELECTRICAL DESIGsJ STAMDARD DS- EI S. I. lis
AvlBIEUT TEMP EFFECTS-TME EFFECT CAJ AccVRAc.Y AS A RESULT

OF Tile DIFFERENCE. BETuJEEAl THE NoEMA L. CPEf2ATIA/6
| TEM P AM D TH E_f., A L I B R ATIDAl TEM P.

-

i

STATIC. PREM EFFCcTS- THE (EFFECT OAl ACCUEAcY 45 A RESULT
.

,

i

OF T4E N021AAL OPeeATING PRLss uRE. BEING 6t2EATE.R--

!
TH A N Ti4E C A L I BR ate oAl FRESS URE (APPLIES To d P

! M E A SUREST ,
1 _

; II. AccIDEA)T EFFEC.T5 ou INSTRUMENT AccunAC.Y
i PA R A M ETER VALUE 'sout2CE. il TEM PE2ATURE '
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: QAbl ATIOd . 1

_ SE T.S M I.C.

J

t
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TMSTRUMEMT DATA SNEET FOR DEMod5TRATED ACCURACY
i

CALcuLATioM FOR SEQUOYAH NOCLEAR PLAMT
_
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-
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Cer IT/ur (rr r f !T sw! vpt.c;oT,
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1._IMSTRUMEMT DATA GOOECE.'

TMSTRUMEMT NO. - l- PI- 30- Eto 47t4f Gro-30-1 e.n
\ Codia AcT NO. e a 74 ?u e7Mc/ ~ 20 - A' y7-

MA40FACTURER - V/! r r! M u st l u e r o r *[ 4dA/ s'274 fv
. MODEL NO. - V.X - 2 52 d vauon poc 4/ac /as

RAMC, E - C, To to l_
-

h(- ACCO2ACN - /. 5 " , -n- . f.' i.

[( Runn! 94"
~

! _4 REPEATABILITY O% d'5 7 L' E'-

4 VQlFT'

///
-

AMBIEMT TcytR EfTtcTSi ///t-

///j STATIC PRE %. EFFECTS -

i 7 /1pv : Ur.,- 4 2 ;g he noret 249- /o A /<s
_4 AS BEFIMED IM ELECTRICAL DESIGd STA40ARD bs-El8.1.10"

| AMBIEAJT TEMP EFFECTS-TME EFFEcT CM AccueAc.Y As A REsvLT
' OF TIE DIFFERENCE. BETidEEM THE NoEMA L. OPERATIN6

TEM P A AJD TH E C A LIB R ATiod TEM P.
1

, STATIC. PPESS EFFCCTS- THE EFFECT Od ACCOEAcY 45 A RESULT .

OF THE MOEJAAL OPE 2 ATING PRESS URE BEING GREATER'

THAN TWC C A L I Br2 ATs orJ FREss VRE (APPLIES To d P

M E A SURE6) . '

b

: II. AcclDEA)T EFFEC.T5 00 TA/STRUMEA>T ACCURAC Y
'PA f24 /A ETER V4LUE 'SouGCE.

! TEMPEEATURE ~

I
. . .

QAbl ATIOd
j SEIS g _C
!

i

~ Attachment NA- I ~

% -

m/tennrra-tp - To 4,o, - -

:
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SPECIFICATIONS * NUCLEAR TRANSMITTERSe *

HIGH LEVELMODE.1 ATE LEVEL

a

32DPt 320P2 32PG132PG2 32PA132PA2
OlFFERENTIAL PRESSURE GAUGE PRES $URE ABSOLUTE PRESSURE |

*N RANGE 440 IN WC 4100 PSIG 4 100 PSIA
INPUT. 4100 IN WC 0 250 PSIG & 250 P9A 4

0 250 IN WC 4600 PSIG 0- (00 PSM '*

(OUTPUT 4-20 mAdct O.t500 PSIA
. 4800 IPd WC. 42500 PSeA

0 6000 PSIA
v

FUNCTtONAL
Scan 40*.5100% (30%100*.T 40*. . t00*. 4T. . t00*.

,Eevated Zero Range 100*. 100*. 100 % *

-

Suppressed Zero Range 60". 60". W.i

Man Worteg Pressure 3375 a.25'C(Strf Rateg 1500) 15XURL t5KURL
l @., Load Capatkaty 4400 O* 24 Vx 0 400 0 u 24%1c 44;0 0 24 Vdc
1 0-12000 <e 40 Voc 012000.= 40 VJc 412000 * 40 VdcOutput impedance >1 Megonm >1 Megonm >4t Megcesm

,

.

Acton Orect or Reveese Deect or Reverse D,ect cs fieverseY Re'erence Accuracy 0 3*. of Cmcrated Span 2 0 Y.of Cadrred Span *2 0 3*. of Caerated Span *''
| Frecuency Response 2 H2 Nommat , 2 H2 Peomical 2 H Norreat '

Steo Respor'se (5-95*.) 0 4 Sec Man to reach 50*. port 0 2 See Man to reacn 50". poet 0 2 Sec Man to re och 50*. posit
& 4555 rout steel '

.

.. Dampq Acton F ned Fmed F.ned L

Burst Premre 5500 PS! at 25'C 3 t.mes upper range hm4 3 tees upper raNe bme. ,

'
>

MATERIALS
{l |,$ Arwer Houseg t*gri Leves Eup Proof 300 Se es SS Esp Proot 300 Senes SS Eso Proof 300 Seaes SS ;

Eso Proo 300 Senes SS Esp Pmot 300 Senes SS Esp Peco' 300 Senes SS,y Mocerre Levee r

& ce Casi Aorn nurn or or Cast Abminum or or Cast Avnnum or *
" '.g. Weame proof Po yester Weamerproot Po* yester wearerproof Feyester i
. r,

00 4 300 Senes SS 300 Sees SS 300 Sees SS i
I -

*{ Process Duichragm Hasteway C or 17-7 PH Hastelloy C 276 Haste *'oy C or 13 8 Voi ,- '
i 1. 40 250- 100 PS A 1500 PSIA

e 900' SR 2% P5(A 2500 PSM*
600 PS:A 6000 PS% *"

Dachrayn We4 Reg NA NA
,# Pmcass Fege ?'6 SS or Hastenoy C 3t6 SS or Hastodoy C 376 $$ cr Maste**y C i

Fdi Flued Hastenoy C Note '
SAcone DC550,1Mcs Sicae CC550,125cs SAcces DC550 125cs NA !

,

Fiange Bus He feasae stens< -2 i NA 300 Se es SS t
j Mourwg Ha taare HP Le.es 300 Seres SS 300 Senes SS Croon S ee' c. |9 Modenre Le c Ca ton Sree or Catm Sieet or 300 Se es SS.T 20 See es SS 300 Seres SS 316 $$ cr Hastenoy C

'
'

] f/~ Ms*'od Adao'e's 356 $3 or Has'eN>y C 316 SS or Hastes, C 316 SS * Has eary C I'

a
-

i',% PHYSICAL '
d

i '4 Vasurre Dsc*. ace * eat t 0 cc ~. V4=evn Range Less tr'an 01cc Lew man 0 t ce vWeft H P Leve 22 ts sa%ros I to es (approa ) to ts (appros )
*% nPeaof 300 $$ ~ t3 ts 85es 8 5 ts

; Cast Avenevn Macera e Le.c t f es 61 ts 61 es'

WP Pvvester 16 es 5 7 es 5 7 r*
,

.
(Process Fwv;e Carri .hPT H 2 centers W NPT int V NPf e18 '

*

, 4 MWok! AdapW CYn 'e NPT let 2 ( t sV ctra % WP T Int * / NPT W ,f
i EecIwa Connecnons 16 AWGM cya-s treu 16 AM,r96' pgtads thru 16 AWG 96' p1a:is Feu3 *
y see*J 'i P.PT Est Coro sea +d / NPT Est Cord seave "i t.PT Let Cond.M

,

u Na4 Dronie Temra. Oos na Nary Dry te Termes Boa or Navy O'oere Te<m nal Bos !- Moureg twad to F<af br'a-e Bved to Fiat S/ are ho ted to F # Su'* ace y ;t

*

POWER REQUIAEMENTS -

f% 'Re'e ents Oce<r.on ves 24 at 41 e f vde 24 or 40 s t voc 24 or 40 t 1 he.

s' Nore ir Oce<atM Vets 2G28% or W5 Ve 29 28 or 30 45 voc 20 28 cr 36 45 yde , 'N
'

I
Estreme Ost-ng 2C 4i Voc 2450 Vdc 2450 yJr

| !C.,neefs spa. Her 2n 4 me 22 ma me 22 ma mn> '
i PAR 0 NJ mv ta er 500 any ps te 500 m,pa ga | ( ||

,

' Je ;;*
1

, TEVP &RH ,

i
t

* j
4 Fiet Cyrawn Temo 25 r2 C 25 ? 2 C

Ope <arve L,rries Temo 0 80 C t > 20 C) ne.
25s2C 25 ) Q'..,j

*

| 0 80 C f 20#tme 0i * C) em W l*. s*** respam iese sio r tewrre -i.rae se se we gs,

*J Sto. raw Lems H to C to .120 C H50 C tri . fic C H- '20 C io- ;- Re coe , ,PH 50 . or es W. , e., Se .3 3Normal Overat ng PH SW. 5 W. 59- C.

Storage Fo4 h W. sg 9s *. sa 9;
, -

- . .
,g

-

ENytROrdMENTAL EFFECI %
+

'WeStat.c Pressu e Eftet 0 5*. of U R L f or.drdat NA m Ne *r.
.

Vo,tage Esc 4 awn L'*ect 0 C2*. of spa" Wt - 0 c2*. of Stan voit 0 02** o' toen Vet h
'' *

Lead R Ea c 01*. of Sc si 100 G am.e *

Q Ovout No4e Eeect 29 mv g, pa eae 01*. c'. Span 100 On,ns 01*. c kan 100 cavns
20 r., p pu enas 20 mr pa ca man 41

1 . ,a t,,nocau,e Eecct 0 5.or cso toen a c 0 5*.ce Ca4 Spe 2e c o 5*. or ca .o r.ua 2e C
i

. v at Mas d ti turre,an
as Maa d te turnaoen at Mas O 1i Nerubs.n

, ' * */ OwenaMe E*ect l'. of U R L 1000 PS' O 6*. U R L = 15 e U R L 0 5*. U R L w tSXvRL
'

v

! '" Se+smic '00 2 5'e Error +cc , 5.. t r,ur 80G e 6**EnorAgng to revs cuadert ue to years ouw. sed we, to years oMed Ho
,

.

,3 Radaton Hgh Leve8 Gamo a . 50 MR 0.da W) Mn sy; MH (samrea 50 MR Le*a W)0 Mn r30 MR Campaa f,0 MH Scia 900 MH do MR !

6

j M erivve+rv s , a scia, camma ,queo '

| va ant of M 8#h
^ y,,,a.ere or a aose cam,c4 ey equrva erd for e tota Gamrea eaa-

i

va'evw .3 30 t% va'ent of M MH
,

e' E 8As1r e'e la vei to M*4 Fad #2 Smf het f 0 Mev)aad I2 Smr Pwt 10 Mega'af 42 5 hrs
.

,

1 a HEL8 10*.of teen * ran9e 10". of *
w w e~ ewe v .s caos ed taege 90*. of ca oe'ed range

- ,w ies e-eep.enver,e,

1 Maa OumAed Temp He leves 420F#216C6 ** .
i ,

420 7 Jte ce 420 F #2'6 Ce| T.g .
* Harteese Le e'. 265 F i129 Cp t

, 245 P g129 C) 765 F 4929 Cl
)

~, Srw@caton pga teve 5514a*M ~ *W ake 5s tea 9
-

, , ,,
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'INSTRUMEMT DATA SNFF_T FOR DEModSTRATED ACCURACY
__CALCULATioM FOR SEQUOYAH NOCLEAR PLA AIT
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.CorlTAief in Ee>T WR FI2 CSS OGLE-
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~1. IMSTRUMEMT DATA 600ECE.
'

TdSTRUMEMT NO. l- P T- 30 i I 47k//tto-i:o-l 67-

r

COMTclACT NO. 22 74 2d 4'7340/ 5. 0- Ry;-

MAdOFACTURER ~ m srin3He r e t r m .: c:,e f S$s/ c onwwr_
| MODEL NO. - 3?c4/ -l f274 M

2hM c,E - 0-/00 PSIA ('

-V- Accd2AcY I e.3 5 er ew ? cvn /- :.-
.

4- ?EPEATABIL1T4 \ *

'.1FWi".n '_ _n*:'L r/ '' c Y
%- "DQ t FT ~ //o 7 /h'f/LEBLE k f at * 1' sJs,

\ hm8|EMT Tcy1R EFTECTS - d. C % or chuL $ *//J '.9'c h?SEf /T7MO jut'i

STATIC PRE %. EFFECTS - NA ( /)
\ / IN R * Ut/rY J Z iC cnn r ineM*** e av -r S* C, adshs~
j 4 AS DErlMED 14 ELECTRICAL DE_slG;J STA40Arzo bs-618.1 lO
!

| Au1BIEA>T TEMP EFFECTS-TALE EFFECT dd ACCUEAG.Y AS A RESULT
OF THE DIF'FERENCE BETWECAl THE NOE.MA L OPE /2ATIN6

'

TEMP AMD THE_C ALIB R ATio/J WMP.
STATIC. PPES EFFCLTS- THE EFFELT OAl ACCOEAcY AS A RESOLT

.

,

OF THE NO2;AAL OPERATING PRESS URE. BEING GREATER

THA N Ti4t C A t i B rz ATs orJ FREss VRE ( APPuE S To d P
MEA SuREQ ,

II. AccibEMT EFFEC.T5 00 TA/STRUMEAIT Accue.Ac.Y
PA f2 A /AETER VALu E bjuGCE.
TEMPEeATuGE -

QA_DI AT101J
SEISM 7 C _ Att chment No- _I Sheet 4 f_Q[

wvp gruentitier I, V~ 4 0 -2 f \ [ -

__

-a

_ M

'

[Nj 08 l's by
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'INSTRUMCMT DATA SNEET FOR DEMod5TRATED ACCURACY
CALcVLATIOM FoR SEQUOYAH MUCLEAR PLAMT
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1. INSTRUMEMT DATA GOOECE.
TMSTRUMEMT NO. - l- PT- to E;ll 47Dl/do-30-1 Tz2'i
COMTR ACT No. $ 2 7 6 8 'f 47B60/ .30 -@7~

MAdOFACTURER ~ Wimnwa%E ElfcTRx vP /SGN E * 747 V
MobEL No. - vx-2s2 ) vwoop voc +!actoo
eAusE -s ro so L

4 ACCO2AcY - /.5 % m w- .

4 REPEATABILITY o-

4 "DQlFT -
/

AMBIEMT Tcy1R EFFECTS ,i- '

STATIC PRE %. EFFECTS /4-
-

% >JCr'T& T ViU W & 2. /L. OAT n1 &O 8T- & lolole-
-% AS DEriMED Id ELECTRICAL DESI6d STAdDARD BS- EI S. I. l O

AvlBIEUT TEMP EFFECTS-THE EFFE/_T CAJ AcCueACX As A RESULT
OF Ti1E DiFFERE+lCE BETIAJEEM THE NOEMA L CPERATIN6
TEM P AM D TH E C A LIB R ATID Al ' TEM P. /

STATIC. PRESS El FECTS- THE EFFECT OAl ACCUEACY 45 A RESULT
-/

OF THE MOEMAL CPERATING PRESS URE BEI Al6 6REATER2

THAN Tdt c ALiBIZ AT orJ FRessURE (APPLIES To dP
M EA SUREM ,

II. ACCIDEA)T EFFEC.T5 00 INSTRUMENT AccuaAc.Y
.

'pA12A M ETER VALL)E '5002CE
TEMPEeATuRE '

''

QAbl ATIOd
SEIS M T.C

Anc+m= *: I _ ,l.,,,1gA --

I oop #/fdentifier I P- 30 '< !1-

--

. - _ - - -

.

_

I. PREPAREb - ( '
' ' ~

II. PREPARED-'- -
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$(ECIFICAT)ONS . NUCLEAR TRANSM1// 7 7 6 C H / M /J T /ERSe e

HIGH LEVELMODERA1E LEVEL

32DP1320P2 32PG132PG2 32PA132PA2
DIFFERENTIAL PRESSURE GAUGE PRESSURE ABSCLUTE PRESSURE

*..
RANGE 440 IN WC 0-100 PSIG O' 100 PSIA
INPUT: 0100 IN WC 4250 PSIG 0- 250 PStA 4

4250 IN WC 0 600 PSIG 0- 600 PSIA ,-

(OUTPt IT. 4-20 mAdc) 01500 PSIA
* 4800 IN WC*

46'J00 PSIA

FUNCTIONAL
Span 40 % 100 % (30 % 100 %)* 40 % 100 % 40 % - 100 %
Elevated Zeen Range 100% 100% 100 %
Suppressed Zero Range 60 % 60 % 60 %
Man Workmq P easure 3375 w25'C(Std Rating 15001 15XURL 15xURL

,a

.M.r
Load Capadhty 4400 04s 24 Voc 0 400 a w 24Vdc 4400 0 ru 24 Vdc

o12000 w 40 Vdc 412000 m 40 Voc 012000 % 40 Vdc
Output Impedance >1 Megonm >1 Megonm >41 Megohm4

Achon Drect or Reverse Drect or Reveese Drect or Reverse

% Reference Accuracy 2 01% of Caterafed Span 2 0 3% of Canaated Span *r 03% of Cahbrated Span
Frequency Resperise 2 H2 Nommai 2 H2 Normnal 2 H2 Normnal
Step Response 15-95%) 0 4 Sec Man to reach 50% po nt 0 2 Sec. Man. to reach 50% poet 0 2 Sec. Mas. to reach 50% poirt,

S. & 45 55 mput step)
'k Dampeg Acton F.ned Fined Fsed

Burst Pressure $500 PSI at 25'C 3 times upper range hmit 3 times upper range imt
,

.

. MATERIALS
y Amputer Houseg M'oh Level Esp Proot 300 Seaes SS Esp. Proot 300 Senes SS Exp Proof 300 Senes SS

.- ( Mocerate Le,el Eso Proot 300 Seres SS Eng. Proot 300 Senes SS Eso Proof 300 Senes SS
%: or Cast Aluminum or or Cast Aiurmnum or or Cast AJurmnum or
if Weame proof Po yester Weamerproot Polyester Weame proof Polyester
-4 Body 300 Seaes SS 300 Seres SS 300 Seres SS
;-{ Process Daphragm Haste loy C or 17-7 PH Hasteey C 276 Hastelloy C or 118 Mo
V 40' 250- 100 PSIA 1500 PSIA
2 100- 800* 250 PSIA 2500 PSIA
.d 600 PSIA 6000 PSIA

,

7 Daphragm Weid Reg NA NA
* Process Flange 316 SS or Mastelloy C 316 SS or Hastefloy C 316 SS or Hastelloy C
- Fill Fluid Masteiloy C None

Secone DC550.125cs Sacene DC550.125cs S*3' cone DC550,125cs NA
Flange Bo'ts Hon Tensae Steet NA 300 Seres SS- *

:,.

Mounimg Hardware Ngh Levet 300 Seres SS 300 Seres SS Caton Steel or
i Mooerate Lewei Caton Stees or Carbon Steel or 300 Seres SSM, 300 Senes SS 300 Seres SS 316 SS or Hasteiloy C
g;#. , Marutoks Adcters 316 SS or Hastenoy C 316 SS or Hastenoy C 316 SS or Hastenoy C

*
PHYSICAL

.?' Volume Dspiacement 10 cc tu Mazanum Range Less than 01cc Less than 0.1 cc
Weght High Level 22 es (appros | 10 ts- (appros ) 10 es~ (approm ). .' Proot 300 SS , 19 es. 85ts. 65es.

Cast Alummum Moderate Level 17 es. 61 ts. 61 ts. [WP Polyester . 16 es 57es. 5.7 es. [ t

*.* Process Flange Conn %~NPT Int 2"a* centers %* NPT Int. %* NPT trit. g
Markfold Ac*otor Conn. W NPT Int 2Y %.* ctrs. %hPT Int. %* NPT Int.

M Electncal Connectons 16 AWG-96' pigtads inru 16 AWG 96* pigtails thru 16 AWG-96* pqtails thru d
g sea'ed Y NPT Eat Cond seaed v NPT Ent. Cond seated V NPT Est. Cond. C'%
f,Q or Navy Bronze Terminal Box or Navy Bronze Terminal Box or Navy Bronze Termnal Box %

7
Mount:ng Bolted to Fiat Surface Bolted to Flat Surface Boited to Flat Surface k i

~bPOWER REQUIREMENTS U |
,

Reference Operaton voits 24 cr 40 : IVdc 24 or 40 2 1 Vdc 24 or 40 m TVdc j{
. p*" Normal Operateg Volts 20-28 or 36-45 Vdc 20-28 or 36-45 Vdc 20-28 or 36-45 Vdc V3 h

.

,'

Est eme Ope at.ng 20-50 Vdc 20-50 Vdc 20-50 Vdc #
Currents (Pwr Heg, 22 ma mn 22 ma min. 22 ma mn. QPARD 500 mv pk pk 500 mv pk pk 500 mv pk-pk q ,

..

TEMP. & RH a,,

h .9Ref. Operateg Temp 25 :2'C 25 :2 C 25 2 2 C 25 e 7., y
., Operative Lmts. Temp. 0 60 C (- 20'C) with 0 60 C (- 20 C) with Sec TC) with 2 It2.? slower respons* time slower resconse time slow. se time g
.*) Storage Lnmts (-) 50 C to +120'C (-150'C to +120 C (-) ! 120 C Eo- Ref. Operateg RH 50% or less 50% or less 50* : O 2

Normai Operating RH 5-95 % 5 95 % 5 95% 6N.

Storage RH to 95% to 95% to 95 : {%
1-

ENVIRONMENTAL EFFECT U
Static Pressure Effect 0 5% of U R L 1000 p si. NA NA I.

j- j

*
Voltage Escdalen Effect 0 02% of Spaq Vo't 0 02% of Span Voit 0 02% of SpanVoit -

Load R Effect 01% of Span 100 Onms 01% of Span 100 Onms 01% of Span 100 Ohms
5* Output No.se Ef'ect 20 mv popt. rna 20 mv pk pa. rnas 20 mv pk-ok. enaz

,
Temperature EP'ect 0 5% of Caic Span 28 C 0 5% of Cahb Span 28 C 0 5% of Cate Span 26 C

* b' at Man (31) tumdown at Man (31) tumdowet at Man (31) tumdown*. Overrange Effect 1% of U R L 1000 PSI O 5*. U R L * 15 m U R L 0 5% U R L w 15 X U R L
*5 Seistmc 10G e 5% Error 10G 2 5% Error 10G e 5% Error
1.* Aging 10 years cuahf.ed k'e to years quaded li's to years cuahfed ide
2 Rad,ation High Level Gamma . 50 MR Be*a 900 MR (30 MR G4'nma 50 MR tseta 900 MR f 30 MR Gamma 50 MR. Beta 900 MR (30 MR

_%* equrvaient for a totai Gamma e ,,. ecurvaient for a total Gamma eque. equivaient for a total Gamraa equi-
vaient of 80 MR, va ent of 80 MR6 vaient of 80 MR/ i> Moderate Level to Megarad (2 Smr hrg 10 Megarad (2 5mr hr) 10 Megarad 12 5 hr)

,j HELB 10% ot caiera'ed range 10*. of cahbrated range 10% of caterated range
for test enveope 80' test envecce go, gest enveepe

i Man Quakted Temp i High Level 420 F 1216 C1 420 F (216 CD 420 F (216 Clt

h Mode a'e Level 265 F (129 C) 265 F (129 C) 265 F (129'C)%NM e vee le es $51tt A?9 559 flAM i *?t8a57: v
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IAs kahEL '.na m =,au.D ASIE=EnnEI,) zulan.1.2sc ' EI=nothrL= tic)ACI'Ji2 . EllacuAst ala M _ ma .
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FSV = 30= 299 INTERIM ISQL DAMPERS 1 eiW920=39 SPFC FSV=00=1145
~ ~ ~"

m.
CnNDENSATE DEMIN vre wsN 827551

,
*,

TR=A, C' ~ ~ MS 30= 299 INTFRTH ISOL DAMPERS.. 1 f51 ft)

= ,

CONTROL
^

, .. . . .

TR A EHS 30 380 CASM DEcuNTANTN4 TION O (5) III

=

ROOM EXHAUST FAN CNTL'

NO E
,PDS = 30= 300 Cah4 MECONTANTHATION 0 f51 eiW866 2 74C35=83600Rn04 FXMAUST FAN SPt0.2"hC.

NO CHS 30 301 MalM STFAM V AttLT 1.2 f2i 4fn920-10 ft)

= .~,
EXHAUST 8 HEST,

ND ETS 3o= 301 MAIN Sir 44 VAULT WEST l' 2 f21 eiW920 10 .
=

e

ErHauST FAN CnNTHOL SP:9tF INCR 8 A0F MECR)
.

ND E.

HS = 3ne 302 MAIN STEAM VAULT 12 f2) eiM920=10 ft1 ~-
ErHausT: EAST)

ND ETS = 3n= 3n2 MAIN STFAM VAULT EAST 1.2 (21 4TM920-10
,.

-

EWHauST FAN CONTROL SP:91F INCR R 80F OECR)
ND E

] Pt = 30 310 CONT PRFSS 1/2 F M 8276A4
"'

.
4 -

INDICATOR
#APGE: =5 70 0 7n_6.9 PSIC P4M-1

TR=A. EPM = 30- 310 Cof47 PHESS 1,' 2 *=163 _

831376 .

MODIFTER 0-10n MV IN/0UT
I TR=A EPR = 30 310 CONT PRESS 1,2 F M9

*

_ NFCOWDER A276A4
DANGFs =5 70 0 70 60 PSIG<

PAM-1 EPT = 30= 310 CnNT PRESS 1,2 C t=186
,

827684 . ,

TRANSMITTER *ANGF -5 70 0 TA 60 P*tC TSC P1121
_

TR=A CP1
~

= 3D= 311 CnNT #RFSS 12 F M.*
. 827684INDICATOR ' A *'G F : =5 70 0 in 60 PSIG TSC P1122 (P21i

~ TR=B E.i PM 30 311 CnNT PRESS 1.2 *=164
=

'

631376 .
, MODIFTE# 0 900 MV IN/0UTi

TR=B EP2 = 30. 311 CnNT PHFSS 1,2 F M-9
] RECONnEO 8276A4 .

o PGF =5 70 0 Tn 60 PSIGn

! PAM=2 Epf = 3n= 311
-

-

CnNT ors'S9 1,2 C I=189 ,

a276A4TRANSMITTFR WANGF: 5T 19C Pt122
. - . ..= _O 0 TO 6 0 PS IC TR=8 C_

FC0 = Jn= 312 EAST MATN STt.tM 172- 4fW466-10 827493VAULT ENH FAf45
MAttachment No 2 Sheet / nf_/ ' ',
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S:iPFIELDVERIFIpATION'150930 698
- -

10

ff(FO10CFR50.h9 4
D TVA ID. NO. I- A7~-Jo -3/o *WP/ECN M GME., b*

MFGR.h/E5f/AG/#Uff CONTRACT /ITEMJ

or 32,P4 /2/2/13co?_/[ SERIAL NO.d8//0007.-.0DI
niALOG NO. / /

LOCATION _ D / IN M //t M 300 704 $/ T#

BLDG COL LINE or AZ ELEV RADIUS

OTHER NAMEPLATE INFO SAFE PcE5yefpE /2 RT/0
or'REURKS

P.o. en(R B2.7 664 sc4./ 7 frau / .

'

kss|| Y 150 6 6b(cio)
EA%5 I00 P5lA-

-

U ETTED PA9T5 YA3*T (_. 3 I6 5dT

CO:GLETED BY: N L.)d d 9 - T 7-e5
'

!
-

SIG:;ATU '
/ DATE

VERIFIED BY: ,[ d 9 ,2 7- 65~
*

SfGN .P / DATE
~

-

"UA!GLATE DATA ENTERED: /2p Aped hk,

INTO EQIS / SIGNATURE / 'DATE '

" DATA ENTERED CORRECTLY: , k M -vt # 3// I'
IUTO EQIS SIGIATORp / /DATI/

' ' ~ ' # '

, DRAWI!!G SERIES DRAWIUG NEGERS

459W/f-SCONDUIT & GROU'IDING
.

SCHEMATIC

45fd Ib35-%C0:CTECTION

FLOW & I4GIC

INSTR. TABS
.

OTHER

(h
-

:.{.

* This info ~r::ation is for site use only and is not required for
environmental qualification package field verification data.

'
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b70 '850929 825
' '

SNP FIELD VERIFICATI0;I

jf[h10CFR50.!49 -p

TVA ID. NO._ fr P/~- 8D 3/O *VP/ECN N4/4, . 'W k'

GR. E577tVci@usE CONTRACT / ITEM #

MODEL or 32 M /2[d!3300 SERIAL NO. /3// 000 /
' #CATALOG NO.

LOCATION k @ d A W y u/5 300* 7| O' f/'f ^
BLDG COL LINE or AZ ELEV RADIUS

. .

OTHER NAMEPLATE INFO 54FE PeasveE /2. PS/G
or RD! ARKS

,

'

_2 tarrE, 20-45 vo c_
.

CLTPuT - 4 -20 Ma
R o. 8Le[A- ez1684
SCH.I,Stau Z

/

A~s G [SO SbOl G o n R%rA Ioo PSIAA

(Jcrh:o PAert ikSr C 3tG.svr
COMPLETED BY: 5dC k-27-8f ~

%!, SIGNATURE / DATE
yw -

VERIFIED B [A X2 M 9-27-85,m
' ' " ~ SIGl I ~

/ DATE

*NAMPLATE DATA E'iF -D: !(/N f,4fet,/ h 9,,98
INTO EQIS / S GNATURE ~ / DATE

r MA 7 f [* DATA ENTERED CORRECTLY: '

INTO EQIS '~SIG'IATURF/ ' / / DAT]if
,"

DRAWING SERIES DRAWING NLMBERS,

CONDUIT & GROUTDING ffAl?74-4 ''

SCHEMATIC
p6 9/c'llg5

CONNECTION ffAlc24 ff -M 80
FLOW & LOGIC

INSTR. TAES

OTHER *

Y

* This infornation is for site use only and is not required for
environmental qualification package field verification data.
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B70 '850930 699
SNP FIELD VERIFICATION

yffgfry}|ffgo,10CFR50.h9
-

'g TVA ID. NO. /- PT- 80 - 3// *WP/ECN A)&M e_ . b-

''' '.
MFGR. d!b T1NG 49C(56 CONTRACT /ITDi#

MOD L or 32.PA iz r b SERIAL NO. d.3 |ICOO3
CATALOG NO. / /

LOCATION R8 | MNHLlLUT 3Oo 7 OO ' [g/ #g
BLDG COL LINE or AZ ELEV RADIUS

. .

OTHER NA'EPLATE INFO $ F E % R est/P t 12 Pb'(Cr
or REMAR:CS

ksp tt /5b5D o rco,' -

~

Po 8e e 69-et.u S4 r>cuJ ,Tm /
,

.

MldMAk 9 - 2.7 -65~ ''COMPLETED BY:.

b''

SIGNA 1 / DATE(- *

VERIFIED BY: - / /f x w ,. 9-2.7-66
ST:L URE / DATE

*NAMPLATEDATAENTARED: [/Af d , fu n / M
INTO-EQIS /' SIGNATURE / DATE#

*DATAENTEREDCORRECTLY:[ m // #f ,

INTO EQIS SIGliATURI)
( ~ / [ ' Dip

~

DRAWING SERIES DRN4ItiG iiUMBERS,

CONDUIT & GROUNDING mal 7[04-S
SCHEMATIC

ComiECTION YS~A) /4 35 -4(,

FLOW & LOGIC

1

INSTR. TABS
,

|
nnR |

*

/'%.
) |'

(
* This infor:.:ation is for site use only and is not required for |

environmental qualification packaEe field verification data. )
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B70 '850929 826-

SNP FIELD VERIFICATION ~

10CFR50.h9 I:ISTALLAT
BATE: // fl.'~

TVA ID. NO. 9 - PT- 30 -J// *WP/ECN M 67.12 - '' '

MFGR.MESTINS/ iou 66 CONTRACT / ITEM #
- '

,
,

1

MODEI or 32 PA izm/33mr/l SERIAL NO. M.3 || OOO 4
CATALOG NO. ' '

1

LOCAT10$ 28E Aawata.s305* 7 I2. C,1 'd' "
BLDG COL LINE or AZ ELEV RADIUS

OTHER NAMEPLATE INFO 6AF6 h5(/gg iE pffG
or RD! ARKS

'

2 (dieG 20-46 VDC
,

'

.

OurpuT 4 -20 mA
.

R d. 65 k G9 -82.7684 Scui/ fro 1: /
Assb 14 [509o I so 9 Rwqt 100 Ryd
Iderreo Pan 14nsr C 316 shr-

A /

!l b 9 - 27"85~
'

C0!GLETED BY. ~
' ~'

GNlTITRE / DATE

VERIFIED BY: U 9-27-SS --

SIG'A JRE / DATE

*NA!GIATE DATA ENTERED: MIM ,/, M7
INTO EQIS '' SIGNATURE / 'DATE

f3f* DATA ENTERED CORRECTLY: v/<

INTO EQIS SIGNATURR/ / /DATE /

, DRAWING SERIES DRAWI!G NlTr'BERS

CONDUIT & GROUNDING 459 274--4 -

SCHE /ATIC

45tJ20235 - 20CON'JECTION

FLOW & IDGIC

IUSTR. TABS

OTHER
;
*

.

l

* This information is for site use only and is not required for
environmental qualification package field verification data.
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CLASS IE SQN RQUIPm MT 1.IST CUTSIDE CONTAINNENTO BNEET No. il 0F M i .

. 14 CATIONO LOCATION OF ACCenACT NELS (ICE. CS, ANN)COMPOWENT FUNCTION CONTRACT No. NFC & MODEL. COL RM CAI II)g REQUISBD E991 _C6wi (uML)-

O *2- 78 - 30- 202 FIFE CNASE CLR5 833871-1 STATIC "0" BINC UAll/669 A24 17 ICE
- -- *FAN 3-5 20lTA-8125-*

O JJTTI6 ,, .

*2= FS - 30- 207 INER CAS TNT SYs 825025 FLUID COMPONENTS ' Wall /734 A160 CLRS FAN 3-5 INC 12-64-3/5 N/A ICE

2- NS - 30- 207 EManC CAs m svs svtNissED CUTLes RAMm e Tall /734 A16O CLRS FAN 3-8 BY RES TYPE 10250T (501 #2762) N/A ICS - |
<

*2- MTR - 30- 207 DfERC CAS M SYS 829093 RELIANCE Wall /734 A16

4

G Clas PAN n-a
SNITF-882998A6QE N/A CS

2- Ts - 30- 207 INEaC CAS 83679 PENN A19BBC-2 Wall /734 A16TNT STS CLRS FAN 3-5 N/A ICR -.O ^

{ 1- NS - 30- 214 TO ADE N PNF VT FURNISNED CUTLER RAlett TAX /669 A60
p Ta ,8 PAN 125 Y DC sY ass TYPs 10250T (sos f3112) 5 C5

(d*
'

2- 38 - 30- 214 TO AUI N FMF TT FURNISHED CUTLER RANmt TA15/669 A26[.- FAN 125 Y DC ST REa TYPE 10250T (801 #3113) 5 CsC 17;,

(, - 1- Irra - 30- 214 TDAFF RN 125V DC CE FR-56 UA1/669 A6~' ~ n VENT FAN NTR fBBCC56EB4B 5 CS
,

U h |
*

'

M ;2- MTR - 30- 214 TDAFT RN 125Y DC CE FR-56 UA15/669 A26k | VENT FAN NTEC 3 #8BCC56 EB4B 5 Ce

1I l- STE - 30- 214 TDAFP BM 125V DC 87268-3 ITE DA1/669 A6W iA VENT FAN STARTER fP202Cl2 5 Cs~(Y U;(
l .T 2- STE - 30- 214 TDAFF RM 125V DC 8726 6-3 ITE UA15/669 A264 Q TENT FAN STARTER fr202Cl2 5 Ce ~O thw

"

Oo i- T: - 30- 214 TD aux n PHP 86835 PENWAt CAT f TA1/669 46*

C RN TNERNOSTAT 18003-7 5 Csp
1- 78 - 30- 214 TD AUK FW PHP 86835 FENWAL CAT f TA15/669 A26 5 G8

,

i
BM THERN0 STAT 18003-7

*1- FT - 30- 310(F*AN) CONT PRESS 827684 WESTINCNOUSE _AZ297/701.5 (L-188) ANNTRANSNITTER 32 pal ANN ANNO
*2- FT - 30- 310(F+AN) CONT PRESS 827684 WESTINCMOUSE A2297/701.5 (L-188) ANNTRAN8MITTER 32FAI ANN ANNO

4

0
>.
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CIA 38 IE SQN EQUIPM!NT LIST DUTSIDE CONTAINNENT
O 85EET WO. 11 0F M i .

lacATIONO CONF 0prpT FUNCTION CONTRACT WO. MFC & MODEL COL RM QI 1[[g Bt0UlBED Eg!1 __ CONT fu)(L)
LOCATION OF ACCURACY REL5 (ICE. CS, ANN)

,

. O-. *1- FT - 30- 311 CONT PRESS 827684 WESTINCHOUSE AZ303/701.5 (L-189) ANN ARN ANNTRANSMITTER 32 pal _,

.*O *2- FT - 30- 311 CONT PRESS 827684 WESTINCHOUSE AZ303/701.5 (L-189) ANN __ AME ANNTaANsMITTER 32 pal
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8-120-H5

#0- MN - 30- 319 ABCT BUM CONT 834657 RocatsTER 1218O C aB/714 A5 14 ICR
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#0- MS - 30- 319 ABCT MUN CONT 834657 ROCHESTER 1218O C as/714 A5 14 ICE
LMTa A-A MOISTURE

#0- NE - 30- 320 AsCT sDM CONT 834657 RTCAL CT-8228-8- CL33/714 A9 14 ICE
O

uTa Ta n-a HotsTUnE 0-100x/ns-3552-s-r>
82 8-120-H5

O V N 90- MC - 30- 320 ABCT BUM CONT 834657 RTCAL CT-822n-H-&[ BTR TR B-B NOISTURE 0-100I/RS-3552-8- 14 ICE
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, g c.
8-120-R5SI U i.

:* WO- Mt - 18- 320 ABCT RUM CONT 834657 30CRESTER 1218
,f
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--
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l@BAR..

QUOTATION NO. 4145-84
Revi si on 001 Q
August 28, 1984 gmp,mu a

($2) 9ee 3171

. .

.

TENNESSEE . VALLEY AUTHORITY
Division of Purchasing
Chattanooga, Tennessee 37401

ATTENTION: Michael W. Sanford

REFERENCE: TVA J2-836191
Response to call for

August 17, 1984 "Best and Final" offer dated
-

We are pleased to respond
to your notice of TOBAR DEFICIENCIESand submit thi s revi sion to our quotation.

RESPONSE TO ORIGINAL DEFICIENCIES
1) "The delivery of 14 weeks after

TVA*s delivery dates as a n nded award is unacceptable.
in the addendum changes areOctober 15, 1984 for Unit 2 and December 9, 1984 for units 1and 3.

Please address the new required delivery dates. "
Ten (10) transmitters requested for October 15, 1994 will beready for shipment three (3) to four (4)

and release to manufacture. weeks after receiptof order

Twenty (20)
transmi tters requested f or December 9,be ready for 1984 willshipment s i'x (6) to eight (B) weeks after' receipt of order and release to manuf acture. \D s

2) " Supply voltage effect is 19.2 percent in lieu ofpercent as required for Item 1." 2 9.1 [
-

lii M
The published specification of 9.92 percent per volt is a

b" n6very conservative number that all production applifiers caneasily meet
wi thout requiring production testing of each 4unit.

TOBAR can supply units to the required 9.91 percent 7 g m
_

J 'C"'

per volt. so thi s exception is removed.:: W f i ,

"*'>3) " Drift ~ o .9for 6 months~ /?( /P i s ! 9. 5 perc ent i n l i eu of 22
percent as required for Item 1." 3 9.25 5tky
The published speci fication is based on performance of .= s
of all units manufactured, 100% fanot requiring acceptance testingor burn-in of units. TOBAR can <
10.25 percent per 6 months by testsupply units to the required-

seet thi s requi rement. and selection of units toThi s exception i s theref ore removed.

\ O n e

Att hme' t No / l*2. Shdet h f
dogp #/id ntifi[ 2k_PT/3-MB k,_! r \ \ / \ /v Q v

i
'

e I

, _ . . _
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. ,.
,

Pcgo 2 )4) " Accuracy to ! @ 3 percant in licu of the required 1 0.25
)

,

percent as required for Item 1,"

; The published specification is conservative. Since
acceptance tests are perf ormed on all units prior to release
for shipment, TOBAR can accept only those units meeting thedesire,d 1 0.25 percent requirement. Thi s exception istherefore removed.

,

5) "The overrange effect of 10.5 percent exceeds the required
+ 0.25 percent required for Item 1.".

The publi shed specification of 0.5 percent of upper range
limit is fee overpressure of 1.5 times the upper range limitof the capsule. The transmitter range that TOBAR has quoted
for Item 1 is a 1500 PSIA capsule turned down to the
required calibrated range. The specification for Item 1
("overranged with variations and spikes to 1500 psig...")
will in fact be an overrange effect applicable to these 2

.

not

unitsi that is no shift in calibration will occur even if ok'the 1500 psig is applied and maintained for indefinite d Operiods.
Jm
886) "_LQBAR ouotes an absolute oressure transmitter for Item 1 in Nhlieu of a gauge pressure transmi tter as required. " d
i kTOBAR will supply a sealed pressure transmitter that has

been calibrated to the O to 1200 psig and 0-500 psig ,

o .2requirements. As atmospheric pressure changes occur only Zjsmall inaccuracies will occur, well within the over all j4; accuracy as required in Item 7 below. The worst case would ER"

occur on the 500 psig calibration where barometric changes j[of 11 inch of mercury would cause a 10.1 percent shift in tcalibration. This i s normal procedure f or the supply of <}j transmi tters requiring LOCA or HELB condi tions.
t

'

7) " Test data or calculations must be supplied with the quote
that demonstrate the transmitters can operate within the
required accuracies during and after the overpressure |

| conditions and under the stated environmental conditions for!S -

'

Item 1."
'

E(A
'

Each range of transmitter required in Item 1 will be '

considered separately, since the model numbers quoted and jk N

~

the specification requirements are different.
.i d

'

, j
u. gITEM 1A: PT-3-22AA.PT-3-22BB. PT-3-22C AND PT-3-22D $ |
' ia) Accuracy at 70 degrees Fahrenheit s_

gN\|4

l ?GThe specified accuracy of units supplied is 10.25% of ([? f-',calibrated span. This gives a deviation of +3 psig. '2 {
'

-

3s
b) Temperature Effect .

j g .

temperature is speci fied as 60 to 90 degrees 'IJ /- jNormal
-- # iFahrenheit for a maximum deviation of +20 degrees Fahrenheit - I

.

II,
,

4 ..
t

.

, _ . . , - . , - . - - - . _ . , . _ , . . , . - . _ , - - , , , - v, , . . _ . - . - -- , , , - - - . - . , - . - , . ---, . . . , .-,,,-__.,,,,-n , . . , . , , -
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Pcga 3from refsrgnce conditionn. TOBAR cpscified temp 2roturo
effect i s 10.5%/50 degrees Fahrenhei t of calibrated span.
This gives a manimum devi ati on of +0.5% x 20/50 of
calibrated span.or 12.4 psig.

c) Power Supply Effect '

Speci[ied supply effect is 0.01% per volt of calibrated
range.' Assuming a worst case power supply variation of 120% ,

about nominal voltage (14.8 volts), the maximum deviation is
10.58 psig.

d) Overpressure Ef f ect

There is no overpressure effect. See Item 5 above.
e) Drift for Six Months I I

Assuming the time since last calibration is 6 months and the
specification of 0.25% of URL is used, the drift i s 10.25% x1500 = 13.75 psig

,
f) Radiation E' ,'

Sh
The TID of these uni ts is 2 x 104 I '

rads. At that level. no b
allowance needs to be made for effect of radiation. This isbased on extrapolation from the radiation tests performed 65during the qualification program as described in TOBAR 2EReport 5519A32.

jj
g) Summary of Effects on Calibrati.on ER

j[
Accuracy t o

13.0 psig
Temperature j_<

12.4 psig ~j.
Power Supply Effect 10.6 psigOver Pressure (0.0 psig \Drift 13.8 psig
Radiation \g i

0.0 psig K
7N

TOTAL 19.8 psig T cQ s

qp .
N

N 7This is well within the required 112 psig specificied. *

y ~.
ITEM lb: PT-3-74A, PT-3-74B, PT-68-95, PT-68-96 m \

e sa g. ,
\ ia) Accuracy at 70 Degrees Fahrenheit
If -

The specified accuracy of units supplied is +0.25% of oNa
calibrated span. This gives a deviation of 11.25 psig, b+$\

4 hC
b) Temperature Effect k [

Normal temperature is specified as 60 to 90 degrees
Fahrenheit for a maximum deviation of + s

20 degrees -\
Fahrenheit from referenct* conditions. TOBAR specified ' - 'g-

temperature effect i s 10.C7./50 degrees Fahrenhei t of )

!calibrated span. This gives a maximum deviation of 10.5% x |

. .

. -

.

_ _ _ _ _ - - ~~
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|

. *

I Pcg2 4
20/50 of calibrcted cpen or 11 psig.

.

The worst case one day accident condition is the HELB case
of 183 degrees Fahrenhett. This is 113 degrees Fahrenheit
greater than reference conditions. The temperature !coefficient of 0.5%/2B degrees Centigrade at calibrated span |

mul tiplied by the temperature shif t of 113 degrees
Fahrenheit (62.8 degrees Centigrade) gives a worst case
deviation of 1.12% or 15.6 psig.

c) Power Supply Effect

Specified sapply effect is 0.01% per volt of calibrated
range. Assuming a worst case power supply variation of 120%
about nominal voltage (14.8 volts) the maximum deviation is
10.24 psig..

d) Overpressure Effect

There i s no overpressure ef f ect. See Item 5 above.

e) Drift for Six Months

Assuming the time since last calibration is 6 months and the
specification of 0.25% of URL is used, the drift is 10.25% x

,

1500 = 13. 75 psi g 4 2
4 V

f) Radiation
w)[
'

hThe normal radiation of 1 x 105 rads TID and the maximum N
accident dose of 5 x 10 rads TID (LOCA case) give a value ICof 1.5 x 10> rads for the one day case. From the h

qualification report WCAP-8697 Supplement 2 - E01B, Table 7, kthe worst case error due to radiation at 5 minutes at a d'OL
minimum dosd rate of 2 x 15 rads /hr was +1.2% at a minimum u
turndown ratio of 2:1. The turndown for for the gpecified y$unit is 3:1. The dose at 5 minutes was 3.33 x 10 rads. .EThe maximum deviation f er radiation ef ect at one day can be S$determined by taking the 1.2% worst case, multiplying by the j Q
difference in turndowns g3/2), the ratio of specified dose 8a
to actual dose (1.5 x 10 /3.3 x 105) and the calibrated jj

._

range (500 psig) to get 1 4.09 psig.
..

The 100 day accident requirement for radiation is 2.1 x 10 7
rads TID. From the quali fication report cited above the
worst case radiation effect at 6.8 x 10 7 rads TID was 13%,
again at minimum turndown of 2:1. The maximum deviation can
be calculated as above except in the long-term case no
correcticin will be used for the required dosage versus the
tested dosage since in the long-term case the radiation
effects.are not linear with time. This calculation gives 3%
x (3/2) x 500 = 22.5 psig. ;

g) Summary of Effects on Calibration

f^\/ A / n r
i

,

't N l'l-/ Shket |

Att chmefenem r f-PTT78t pp , ,

v / 5v vv -

,

.
.
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', ,' On2 Day Coso
.

- Accuracy Page 5
11.3 psigTemperature Effect 15.6 psig

Power Supply Effect 10.2 psigOverpressure effect 0.8 psig
Drift 13. 8 p si gRadiption

14.1 psig

TOTAC 115.0 psig

100 Day Case

Accuracy
Temperature Ef f ect 11.3 psig

11.0 psigPower Supply Effect 10.2 psigOverpressure Effect 9.0 psigDrift
13.8 psigRadiation 122.5 psig

TOTAL
128.8 psig

Both of these figures meet or
based on worst case additive factors. exceed the design requirementsSince each of theparameters considered can in fact have either algebraic
sign, the probability of actual drift equalling the worst
case drift i s remote, thus actual performance should be farbetter than the design requirements.

In addition to the above we are extending a five percent
.(57. ) discount to the

$113,846. quoted prices, revising the total to

Thi s quotation is valid through October 10, 1984 .

.

All other terms and conditions are asproposal, stated in the original
)
i

Please contact this office for any additional informationyou require.

Regards,
,

TOBAR, INC.
I

.,
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HERMAN A. BLAKE, MANAGER
APPLICATIONS ENGINEERING ' e's

g A,' Sheet'I' M 1 !HB:ch ~

/
too #/1 ntif#r 2. pt/4 - 7 4 B /CC: Control Equi pmen t Co. , ,

1206 Rambling Court (j
Greeneville, TN 37743 !

Gilbert Stewart ^ " #' ' I '' 9 Sheet I of h
(615) 639-65e3 Locp #/ldentifier g g- ,p o/g,,
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Renawal Parts Data 43 252 Page1
.

*

W85tingl100S8 Switchboard Instruments
,Types H-252 and V-252 I

.

.

e

Parts Common to All 11252 and V 252 TJw Instruments- - _ . -
#

s 33cg (],
_ _ . ~~N Description of Part |_ Style Nurnber of Partj r- gr '

'

:: 300 - | Nen.filummated Illurmnatedt-60 : bp
I- d b !j h'

q a Case Assembly-black-claar wmdow.. 6068015G01 806B015G016 ! I; 5-20 h
# : . .

Case assembly - blacet - con.gtare windon. .
b| !L 6068016G03 606 B015C03

,1 .E:-90 q --600 . . .

6068015G02 8068015G02(s Case assemt>ty - silver Orey - clear wmdow. . . .
% a . . . ..

case assembly - silver grey- non. glare *mdow. 6068015G04 806B015G04
:hh ,' :r1000 5 3 E p p)

. ..
zero adiuster eurton-b xt. 62S A710H01 829A710HQ1. .. .*

Q"3 '

5 - 400

, si g - Sj .: Zero adjuster button-silver grey.. 62S A710H02 82SA710H02t
.-

. . ..s

N MO - g.

M y co::ar to ,etain ad; utter butto,.. . .-

| Trim strip fos b:ack cover (2 used) . . . . .. .
. . 1098 423 10Ss 423:- M|g *r f'E *

629A6tSH01 ' 82S A 66 S HS1ry ._ f -
, '} Trim stnp for s.tver Orcy cover (2 used). 62SA6SSH32 829 A66S HC2j ,$ : O jE !- 6 Gasket for base.. . .

%' FI30 t' :- 90 ! * gg3 ='
. 6068784H01 ' SO4B784H01

b E : Material for mountmg - two termir.al instrurunt. . .
. 806801SG01 606801SG05

'

p L FIO - } Material for mourting - ttiree terminal mstrumer.t. 406D01SG02 406801SC04iq :t
'

[1
2-

. + Material fcr mount.ng - four scarr mal instrument. . ..
i 606B01SG03 806801SG07

. FO g _
h-60

fS - - 0 *H

.L -: I M''"'''
'G' **d"t*1 '.th screw and stopnut (2 used)'''''''*''''*5''ument....... 606801SG04 806B01SGOsE .Mcunting bracket w

. . , .. 2338474G01 233B474G01m z.- _wstw== ==nry-+dw.;
._.fr._ r.:.r- _- - Terminal stud. . . . . . 185AS85H02 185AS85H02....... .

Nut. 253 28 for termm.:t tud...
. . .

1267 649 1267 649.Vertical Type (Grouped) Mo'ded drawer assemt>ly - sangle rango.... .
.

876A337G09 876A387G10..
Molded drawer assemt4 - smgre range @.. 876A387G11 876A347G12Molded d<awer assembly - smg's range @., 876A387G15. . ............Molded drawer assembly - double range.... ... . ... 876A387G13 876A387G14
Molded drawcr assemt:Iy - for frecuency rnaters only.. . 6410862H05.. ...........

Lamo socket. . . . . . . . . .______m, . . . . .. ..... ...... 1725 142wJs N ' ~.isi;.

D['s
* Lamp bulb. 6.3 wkt.

) d; Dial reta:nmg ct:ps (4 rea;ued).....
.. ............ 1001 663rJ,,, ,,,,; 84SA454HC1( * d

; .:enig,ingo u p o s pmpmtion( -i Zero ad,uster lever ar n asserrbly. .
. . ............

293 B493G01 2S384S3G01i. Pomter stop.. . . .. .

.

186A415H01 186A415H011 0 $3 10 0 15 0 700 i

i l,

gf1 E| Spring to hold pomter stop., . . .

293 B473H01 293 B473H03
186 A414 H01 186 A414H01m - 7.m - r- fr"- - Scale plate. tCanmG.

...Titte plate t. . . . . . . . . 2930473H02 2S38473H04, ....... .

Horizontal Type Scale and L.tle pla:c (cn2 p.ece)@@.. 480SD84HQ1 4SOSD&4H02.. . ..

* Anti. stat.c sofution to treat drawer. 606B534G01 606D534G91.. . . ... .....
Screw to ho'd resistor smoot to drawer.. 1723 426 1728 426. . . . .
Repair toct iut fcr Taut. Band suspension.. 293B855G09 2 SOB 855G03. .. . ...

Parts manted are saA:Jed in the parts under which they are encentei

* Recernmended for sto:k.
@ Fvr mstrur ents s:m; r%eo,ts:.
@ For ir:s ua cnts with re,-r estctnat silummenca

@ !! sca:e is to be mr*.ed. s?nJ cid sca!e or travag hea* ng 9:a's divi: cr*: and order "sirndar to style nur.aber
-

new :ccio repred and mstrument type.
Orden.ny inforination @ If t,. tie as to be r arked crcer "simdar to st/c number " spec #ng instrument title, type and othe.se,,,,,,,,

o Giv3 s'yhr numbct Srd name of part. No nems fcr repair cf taat band sus;ension trechanisres cnly if crer tocis and ent* ructions (ce t?us ty;e cf
a Give the compicte namep12:e rcad:n9- unit are asauble. V.e recommend t! at all 'Os mstruments in need of raechanism servicmg be retumed ta the

factory. cooiact me reare.: sares ottice fur re;: air procedure.* State method of chepm1nt desired.
* Send all orders er correspondence to

nearest sales offico of the cornpany.

_

Attachment No S
Sheet L oQ-
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Westinghouse
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Pcrts for VC.252 and HC.252 TAs Instruments
ansbrmersDescription of Part -Style Number of Part

Ratino | Style Number .All C.252 Escept Electncatty
Electnca!Iy Sup. Suppressed Mdliammaters

. pressed Voltmeter Volt neter
10 ma 410C062G02

M 2chenism compfete w.tta black pointer. . . 876A408G03 See table 20 ma 410C062G03..........

Moving element w.th poote* ar.a suspension t.bbons@. . 644B593GOS See table 50 raa 410C062G04
Suspension ribbo.is (2 rec 6 ed)@.. .. 62SA510H02 429 A510H02 100 ma 410C062G05... . .
Black pointer and target assembly.. . .... . . 62SA749G01 62SA749G01 200 ma 410C062G06

Permanent tragnet asserr.bly.. .. ... . . 629 A726C.11 62SA726G01 E00 ma 410C062G07
R.ng............ ........ .. 629A683H01 82S A683 H01 800 ma 410C062G08.... . .. ...
Upper (frent) frame assembly...... 411 CO28H01 62SA737G01.... .. .. .

Torsion read screw . . . . . . . . . . . . . . . 429A70S H01 62SA70$H01 g , ,,,,,,Lower (rear) frame asserr.bly. ... 186A403G06 186A40JG06.. .. .

Torsion head screw... 186A267H01 186A2G7H01.. .. .

Torsion head not. . . . . . . . . . . .. .. .. . 05D1354H16 0501354 H16 1 arr'p 410C062G09
Upper (trett) za o adjuster.. .. . .. 186A408H01 186A408H01 1.5 amp 410C062G10.

. . . 187A081H01 187A081H01 2 amp 410C062G11Lower (rear) :ero adsuster.
Tinsion spr ngs (matched rests..... . . 542 DS15G03 642 D915G03 3 amp 410C062G12
Spring retam.ng clips (2 tequesd).. 40SC45SH01 40$C45SH01 5 amp 410C062G01.

Macarta panet. rect.*ngular. .. . . . . . 837A018 H01 8 ama 410C062G13........ .
Transf ormer (ehen used). . . . . See table See table 10 amp 410C062G14... . .

837A632H03 15 amp 410C062G15Sdicon rectifer-mahammeter:3...... . . . ,. .. ..

Sihcin rectifier - ammeters 3. . . . . . . . . . . .. .. . 20 amp 410C062G16837A692HO3.

S.hc1kn re:t.fier - voltmete s. 5 to 300 VC. 837A692H03. ... .. ..
Sdeson rectifier - voltmeters. 600 V4. . . . . . . . . . . . 183A730H11 ........ ..
Sdiesn rectifier-electncally suppressed vcitmeters3 837A692H03............C1pecitor - maammeters. . 22D1658H22.. .. . .. . .Capacitor - amrreters 3. . . . . . . . . . . . .
Ctpacitor-vo:tmeters- E to 20 volt. ..

. 22D1658H22

Capacitor-wortmeters-50 to 600 volt..
. 22 D1658 H22

.
.

. . . ... .

Capscitor-electrical'y surpressed voltmeters..
. 22D165SH24 ...........

27D5476H09.

Zence diode - electnca:!y supp'essed voittneters. . . .. 186A797H11

g Order tress items for repair of taut hnc sus::ention re:hanisms oN i preer tects and ir structions for thiss

r,pe cf urit a o avawe.We tc:ct .~.e94 teat 4J tesir.stibmer*ts m neec of mecnarusm serv.:mg toreturned to
tre factory. Ccract t e nearett sites c.lf.ce *cr repair cac:ehre.

O Four rewired-
Resistors Used-

Mechanisme, Moving Elements, Resistors Sevi. N m b u i Roistance. ohms
Rar.r.g Stylo Number of Part

463 614 | 15.000Meet.amsni Moving i Resistcts 496 555 8.CCOCt r-e..ste Oerrent I $30 183 13.500
Mdliemmeterm ' 00

1295 293 15.00010 L2 800 rea 762A68 G01 762A683C02 1205 293 1206 316 14.000
.. . . .

12GS 756 1,000
Ammeters 1276 373 16.000

1333 40u 2.750
It320 amp 762A683G03 762A683G02 1205 233 09D8040G18 13.000

.. .. .. .. ..

11DS!29G14 91.000Voltmeters 11 D352S G15 105.100
11DS52SG16 183.000

5 voit 110952SG17 211.140.. .. . . .. . 762A683G08 762 A683 C0210 vc!t 1333 436 762A683C11 11 DS52SG18 420.900
a

.. . ..
20 voit 762 A483G10 S30 189. . . . .. .

762A683G01 2.SPS50 voit , *463 614 762 A623C13..... . . ...
762A6d3G02 3 080* *.

100 volt 762A683G12 762A683G15 762A683G03 8,464. . . ... .. .

150 volt 762A683G14 11DS529G15
.. ** 762A683G08 1.235. . ... . .

300 voit ........... . ... . 11DS$2SG14 11 DS$29G17 762A683G03 2.840
*

CCO woit . ..
. .. .. . 11DS52SG16 11D952SG18. . . . . . . , . 762A683G10 6.880...

762A683G11 6.348Vstemeters - Suppressed Zero@ 762A683G12 30.350
762 A683C13 34.61530133 V 876A408G09 644 85S3C09 CS D8040G18 762A683G18 1269 756 762 A683G14 45.700ICO.la0 V 876 A408G03 6448593G09 1206 314 162A683G19 126S 756105135 V 876A408G22 6448533G22 1276 371 496 555 1263 756 762A683G15 .

69.805110130 V 876A408G14 644e5S3G14 1276 371 496 555 1269 756 762 A683G18 6.500'
115125 V 876A408G1s $4485SJG15 1206 316 762 A6C3G19 1263 75G 762AC83G19 7.000

G Electnca':v suppresse*$ vc.'ttreters f ave two aceti:nal ca.ibratm3 res.stors order chms as requaed.

Attachment No 5 _ Sheet l.cf 1,_
.
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Switchboard Instruments
Types H-252 and V-252

.

.

.

.

Parts for VX-252 and HX.252 fas Instruments Resistors
Desenet on of Part | Style Number Rating | Style Number of Resistor

I Shunt Swss SpoolMechan.sm cornpr te with bfach poster. .

See table Milliemmeters
e See tabte

Moung etumert with black pomterJ).. . ...... .
Suspens2on nbbers-20 and 50 rn creampsC. . 629A510H01

.Suspensen nbt ens-voltmeters... 62S A510H03 1 to 5 ma None None None... .

Suspension ribbons - a!! cther mstruenents.. . 629A510H02 8 rrJ Nor.e 0803G21G10 836A858G038'aca pointer and target.. 629A749G01 10 ma None 04D3621 G10 8803621G14Perrrament magnet.
. .

629A726G01 15 ma Nore 08D3621 G10 0803621G13R.ng . . . . . . . . . . 62SA683H01 20 ma None 0803621 G10 0803621G12.. ... . .
Upper (front) frarne. . .. . .. . . . . .

.

411CO28H01 30 ma None 0803621 G10 08D3621G11.

Torson head screw for front frame.. . . 629A709H01 50 ma None 08D3621G10 08D3621G02Lower (rear) trar e.. . . . 186A403G06 80 res None 08D3621G10 818 884Tors.cn head screw., 186A267H01 100 ma None 08D3621G10 08D3621G03
, .

Tctsion head nat... . . . . 05D1354H16 2C0 ma 663 064 08D3621G10 NoneUpper (fr:nt) reto ad.uster... .... ..... .... 186A408H01 000 ma 663 055 08 D3G21G10 NoneTenton scnnes-20 a9150 microato ena:cFed ca r)., 642D915G01 4C0 era 664 443 0803621G10 NoneTens on sonigs - att ctn2r ns:rur-ents (matcr:ed pa-r) . 542 DS15G03 500rna 421 091 08 *J3621 G10 NoneSonng reta.n.ng cf.ps (2 reowred). 409C45SH01 800 ma 1729 353 08D3C21G10 None
.

Shunt and stad assembly-1 arrp., . . 172S S57 4 23 ma 3) None 08D3621G10 836A858G03Shurt and itt.d asserr.dty - 2 ams. . . 1723 953 10 50 ma4 220182SG11 22D1C2SG11 1542 539Shunt and stad assemoly- 5 amp. . 1723 961 101 ma
| Not.e

None None. .

Shunt and stad asserably-10 aTp. 1723 963
Shunt and stud assembly-15 arep., . . . 1723 964
Shurt and stud assemety-20 amp. . 1723 S65 Meeroamm e rer.

Shunt and stud assembly - 30 amp., . . 1723 S65
Shunt and stud assembly-50 amp. , . . 172S S67 None None hone
Parts encerted are mcluded en the cart under wn.cn inef are ir denrei

Ammeter
Mechanisms and Moving Elements
Rateng Style Number of Part 1 to 50 amp None 306 312 None

,I,nt y) Ammeter with Esternal Shuntto p,

Malliammeters
50 mv None 648 419 None

100 mv 1334 5551 ma 876A408GOS 6440593GCS 200rny 763 A044G172 ma 876A408G10 644 0593 G10 500 mv 08D3621G183rns 876 A408 G11 6448593G11
S na 876A408G12 644 0593G12
8 to 200 ma 876A408G03 6440593 G09 V ttmeters
4 20 ma % 876A408G09 6448533G09
10-50 ma? 876A403G09 6448593G03 1 None None 2gD112SG051-0 1 ma 876 A408G10 6443593G10 2 Nane None 26D112SG08

6 None Ncne 1275 083
8 None None 496 555Mcroammeters

10 None None 463 613g 15 None Ncne 463 61420 ua 876A408G18 644 D E S3G18 30 N ne None 435 SJS50 wa 876A408G17 64485S3G17 50 None Nons 630 S13100 ua 876A40!G16 644 B 593G16 83 None Noes 1001 007200 ua 876A408G15 6448593G15 100 None None 876 455500 ua 476 A408G14 6448593G14 150 None None 876 456 * - - .800 ua 876A408G13 H40593G13 300 Nons None 876 460
COO None None 876 460])Ammeters 800 None fJone 876 457

876 460
1 to 50 amp 876A408G03 644 B593GCS @ Suppressed zero.

@ W.th or withoat leaJ corrpensation
Ammeters with Esternal Shuntt @ Two required.

50 to 600 mv 876A408G09 644 8 5S* G 09

Voltmeters

| SnI408G091 :a e00 v 6448593GOS

AttoChment No 6 Sheet _.3 of ~7e creer t,ete tee.s ror rem et tai es,d s aseense,
reechdastrs only if proper toc's 39J artira:tions

Loop #/ldentifier PI-7e - % o h nfor in,i toce of un.i are anaatie. we ,.conmene
that d't tts an$truments m rieed of mechan's'n serv-
'Cmg be returneo 13 the factory. Ccnract 19e neare:,t
sa:es Cff.Ce 'Cr repair Pf:CedJte.

O Su crested zero.
@ W.th ct +:heut Isad ccmcensa .on.

4

b

e

- _ -
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Rgn:wal Parts Data 43 252 Page 4
\

.

Switchbrard instrumsnts N.-

Types H-252 and V-252
%

'

.
*.

4
-

.

.

.
,

Parts for VX.252 and HX.252144 Frequency Meters and Parts for VR3 252 and HR3 252 for Frequency Meters
Power Factor Meters Desenntion of Part i Styfe Number
Cescr etics of Part i Style f;u nber

Enternal resistor (243 voit on'y) 3500 cht i l'. watt. . 762A679H2O '

876A408G09 Pfate to mount esternal resntor (240 V only). . 337A427H01Mechanism Comptete.. .. , .

6448593G09 Mechanism coreplete.,
. ..

Movmg Element @. . . . . . . ....... .. . See tacto. . . . ..

suspens.on R.Obons (2 reacred)@., 629 A510H03 Moving esement @.. . . . . . , ...... . . . . . . See table.

Tension Sonags (matcred pa.#).. 542 D915G03 Suspension nbrons (2 reautred)@. . .. . . . . . . . . . . 829A51CH02.. . .
,

Other parts of mechan sm.. See page 3 Tension springs (rietched pair).. 542D915G03. . .. . .. ..... .. . . ...
Other parts of mechanisen.. See page 3. .......

See table Pemted circuit assembly..... . .. .. . ..Transducers.. . See tabte... . . .. . . .. . .

Resistor saternal@ . SD7890. ..

Transducers 0
Mechanism, Printed Circuit, Rheostat '-

Raimo | Style Nurr.ber

Rm SW hw M PmFrequency Meter with Esternal Transducer Hert! ' Mechanism Mounn Pnnted Rheostat
Compiere E'e rer t Circu ta

44 55 H 2918970G17
48 52 H 2918970 G17
50-70 H 2918970G13 45-55 876A408G14 6448593G14 2C2C379G01 187A774H07
55 65 H 2918970G13 48 57 876A404G1C 644B593G15 202C379G05 187A774 H06
58 62 H 2318970G13 45 65 876A408G09 8448593G09 202C379G01 187A774 H07
59 61 H 2S16970G13 50 70 876A404G09 6440$93G03 202C379G02 187A774H07 .
350-450 H 2918970G10 55-65 476 A408 G14 6448593G14 202C379G02 187A774H07
.20-423 H .918970G10 58 62 876A408G15 6448593G15 202C379G04 187A774H06
390 410 H 29tC97CG10 59-61 876A4G8G16 6448593G16 202C379G04 187A774H06

350-450 876A40aG14 6446593G14 202 C379G03 187A774HG7
380 420 876A408C15 644B593G15 202C379G06 187A774H06Single Phasa Pc wer Feeter Meters 330 410 876A404G16 6440593G16 202C379G06 187A774H06

e

50100 50103 V 8918998 A09
50100-50 240 V 691B998A10

Three Phase Power Factor Maters

50-100-50120 V 671 B998 A11
50-100-50 20$ V E710992 A12
50-1C0 50 240 V ,671E93tA13

@ Oder these iteers for rera.r of taat t.293 sus:enten
mechamsms only if prcper tcFs and mstructions
for this tree of un.t a*e ava lao:e. We reco-nrrend
that att t:s mstraver'ra in r.eed cf raece.anism serv.
icmg be retsened to!P e fect::'v. Ocatact tr e nearest *

sales ottice for repaar precesure.
?

C l' transda:cr fads, we recc- r end send.ng t:st%
transducer and mat:t mg mstreent to rhtar.
Instrument. Newa a. N J ter re:: air a d c .t. brat.wn.
Contact nearest Wes:.rgt ouse sa!es u!.se for
procedure

@ Specet, c.hs reved to pr:peQ cant <a:2.

i ,

f

AttOchmCnt NO I.

- Sheet S._off
Loop #/ldCntifier PI-2 o - ? ro /7 q

i

i

.

Westinghouse Electric Corporation
Re:ay. Instrument D.wsion: Newark Plant. Newark. N. J.
Pnnred an USA

,

> l
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Ac and De Microammeter, Milli- -

ammeter, Ammeter
.

.

f
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] J l
~

,

'

) + .

01

't O2t .

0
i
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1 03|
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! Edgewise External Connections (Rear View) -

(V-252 Vertical, H.252 Horizontal)

-. i

Attochment No,_ f _ '

}oop #/ldentifier P:~ Sheet &1sc-Joo |7,o,

L

i i
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*

TVA COPsTn ACT r40.

RD-6379GS~.

*TT rvA 10775
,teTEMPeci ["" O (f avet3 4 84

v'' oaTE nEv'cATE NEV OATE

,

.

Typo 252,4%" Scala Length,1%% Accuracy
Appi cation _ _

Type 252 edgewiseir struments were de-
*

sigred spe:36cally for the nue! car power in-
ccstry for uss en control cancis. However, -_,

: inev are .e:i su iec io any use .ne,e n.o ,e-
,

? E 1500 !i 1,, Er
_

3 ,,,, 8 0 0 4
g,'

leabe?.t/ and eff cient use of spa:e are impor- --
-,

tant conti.:terations. ;; ,,, y,,

g , g | _--These arctrumentsincorporate into edgewise |[ E== |# h E A ( o; ri
instrumer.ts me same taut-cand sustarsson '

= f [ (f| : ea Gsystem which is used in the highcSt quahty E.
.

-
-

I We stingrouse pc-?able and sut:hboard in- ' |g _ OU ',

(6
--= f.< -- ' 'strumen ts-

,1 | - 600
-= g' , onThef tre ava33:!e in t', pes for direct meas. ! b O iI

~

%'[j
P ~ 7U .j A

lurerr>ent of sueard electr#calquantities, o, tt ^ E-1000 :
-'

;or 's c:; in cortinatc.n with transducers fet measur- y' C = j g.; Wj ing any other e'eretrics'or mechani al quan- 1
I L

-
- I

7 E 5 E
~~

,f'h] R
t.tr esasor of being converted into a p:'epor.

.-e -

bonal ete:trical ca an.t.'ty. ( C'

K .

'tj ;g [ j--. ,

<4 " E- ' W_
I AC-

10 0 :;g
'

0, '
t :*

secneares 400 !i! r P = r - '-

TAere is no pubtilbed requirement in ANst E 10 0'.- i '--- 4 A CC331-1972 forinstruments of this 1Ype. how- |
-

.9 w;.

# R | -4 C r i f~ A '
,

. ever they spe:#.ca'if meet the s.itchboard '

,h(i h.- TE =- '
1 k9strumert recuirements therein, The type

-

t n T I
- - '

tk O ; f>1 T i
252 ir.stru-nems m ee: the flamabihty re- ,' S = '' - --

,

peg =,, , 1 T R
_

i q,r,rements of IEEE Standard 420-1973 and
; i 'B -

'1'I| 'N s -- i
---= | httc / pa:s tre seis ni: qual f. cation tests .'y =,,,,,, i k; k ~ 90-

-e /9 - 200 '5 <
uncer lie E 5tancard 3 './.41975) ' = ; 4 j[4

.
'* ---

U E 2 I4 =
:= 80 L -i Specitrations b -

! p =-

h) [[,
Ea ,

-

Ac;ura:( 1''a% of full scale de- I b =.
,. --

,b *"'*

flection, horizontal or 1h E" f -2 OI !
i

,

verticaf: 21% on spe- |
rn

f 24. s-60$d W O -

gw :j M0 L J s.
4 ciat order

_

,
_

0
Wave *crm To 15% of third -

{/}
_ 1'

,

s

i Compe nsation harmon:c content L
,

v
-

i las?intaneous Ac - 35 Times Rating ."

; Overload Ca::aaty De - 100 Temes Rating -

i
- , -r -

i
*

Wc fur:q Vol!Oge 1203 VClts dC. Ver* mal Type (Geousedito G cund 800 votts ac
Shietoing M nnetcally shic!dedj

Sca:e Length 4 L inches (1143 cm) - '~-->--f "' WNh" ~e _

~

,

Pat Weigrt 1% pot.nes ' , G N > " " , " " N " " * " "__ --

'j sn cing we:ght 2% pounds g
w A-C AMPERES

Ratin2s !Self-Cor tained)
t;

4

Dc: 20 microamperes to E0 amperes |||||||||1| | | | 1 | | 1 | | | | | | | | | | |||||||||||||
, I'

sa minavo,:m sco vets
0 50 100 150 200 !

8

Ac: 10 m:lthamperes to 20 amperes
1 5 vurs to GC vo!!s

.

'
-

Tran ducer type f. cauer:cy meters. varmet-
_ _ ~ - - - .+

-' ___ _._.___ ~

ers. Wa*tmettsrs.
__- 7'_~"U.---'-'--'*"--

-

- - ~ ~ ~ ' " '
-1-

Horuoatal T ype
4

5

|

i r-

Attachmer.t No. 6
}%p #/ldentifier _ h ~ Sheet 5* ofg

! l

20- 1 to j, r s
. -

0

' I

. _ _ _ _ _ -_ _ _ _ -- __ __- .- _ _ . _ . - ,- - - -. - _ , - - ___ _ _ _ _ - __



. . . .

. .

.. -a, ..

Edg: wise tbs 0 ,.

Switchboard Instrument

'

C:nstruction Butden Characteristics at 60 Hertz
All components are mounted on a plastic Burdens on Current Transformers at 5 Amps
drawer which slides into a plastic case with a e,,m,, ,#,i impeae=, n. .stase. seea we: vat Ampe... eenemcisar, curv ed window. The entire assembly is a sia, oras ohms oaa. Pa***'*oa'
treateo to be static free. The ptastic is

semo 024 .c13 .c20 4 44polycarbonate (ASTM D635) f or irnpact
strength a'id flame retardance. Burden on Potential Transformers at 120 Volts

sesm,,,reas vari- wens sus N,cMechanism a i.a, ame. e. e see,
The de instrument is of the permanent.

,3a ,,,ts . css . css e soomagnet mcymg-coil type in a core magnet
construction. Lamps

t. %. ven. amo.
For ac measurement the same mechanism is

as s3 02sused. but rect.fiers and an rms network are
added. This design permits the ac instrument
to have a linear scale, to compensate for
wive form d.stortion, and to be practically g-- g
immune to the effects of magnetic fields from
adjacent conductors regardless of tneir orien- .', , _

j g _ ,

tatiott. y
Suspensinn *

Af! type 252 instruments us e the Westmg. (*7 M4 j
house perfected taut band suspensions. In-
struments incorporating th.s feature are iden-
tif;ed by the tracemarMS4 The absence of

eu{1k
g

friction in taut bandinstruments creates the
|Cdsantages of perfect recestaD.hty. reduced 'd - - - - - - 1- ._;___

mrintenance, and lower c!ectrical butdens. yy
Thaenherent ruggedncss cf the design makes

,

at @ top performer under advers e cond.tsons
of t. hock or vibratbn. F.sw I

DiaN Out!in. and Paneicutout Dim ensions,ln inches (Millirrete's)
F'omter edge and dial markings are on the
sLme arc that there is r.o paralfan errcr.

.g +.J sc30 ?1csn t.- --m - .% W, ,

ei es si2 si . . il Fi I 1 roes reDei I NN'
Mounting ' M

ma)w t'" | [ )
--

* '

fnstruments may te stach ed t'oracntauy or [J*~~ T inco p"sEpii r- d ,""

T-~ . h E2s ***$ad
,

vsrtically. Eight edgewise vert.calinstro- ; i'' i |
"

j iments w;il occupy the s ame panel widt:1 as | 'h* 1*'"'** I ;

J O :
'

three conventionalinstruments. Trim strips, ! ;%k ;furnished with each instrument, finish off the ; 2h- ; M64 | (L
'
i

h '" ! 8Cf3 h
edge cf each instrument or array. Dial cards 2m f is

mcy b: interchanged to adapt from hordental < Psi ; 3$ ~?~~
'9

~ ' %u W. e
ta vertical mounting or to change rca!ss, i \ | icm zas: i

,

j 4g\ > se si arv ;,
Modtfications Availabl. ! f* y 0 :

.[Internali!!umination with low-vo|tage lamp i 1 8 **

[fE0]i
and translucent dial. ,k !

/7"o7 \,,,,,,, w , e,.= 47%y;" l'~~V~~~
}.--a---(lEmrnat rear illumination with crear case and

. m %7 Ais ,
%.transfucant dial.
im,,w (saaictaelg,,,,, , , , , , , , , , , , j

Non-glare window ' * " ' " " " ' ' ' ' " " ' " " " * * '

e'9we 2
Dual scafe or rating 4 t%'i H

Straight fine tubular pointer M *""'I"9 Mm.m, *
Figure 1 shows the two bracket assembh.es

Offset, center, or suppressed Zero and two trim strips which are supplied with
, ,

Gisketed construction each 252 mstrument. Figure 2 illustrates how 1.

Q$ Q$these parts are used. #
s.2so sisas s s20ttauFurther Inf ormation , e s04(1781 7.354tish ITwo trim strips are needed to trim either a

|sinye instrument or a stacked array. ,

instructions: Instruction Leaflet 43 252 ,,,,, , , , , , , i

7 12 21013 el 12 54413ist
Transducers: Descriptive Bulletm 43-861 ,3 3smw 14 27a4ssaiE

Attachmerit No-- I I
.

Sheet.3_ of 2 , !Locp #/ldentifier - P I'' 3 e " 2 'C) /u
a - ',?''

,

_

,
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[. - W:stinghouse 1.L. 43-252F
INSTALLATION o CPERATION o MAINTENANCE i

INSTRUCTIONS ;
-

252 LINE
~

SWITCHBOARD EDGEWISE INSTRUMENTS '.,

FIVE INCH CLASSIFICATION
i;

GENERAL
-

'

,

cAvison: when the instrumeur arebanism is ex-
'

posed. avoid contact with the tension springs.
,

Type 252 Instruments are designed and built to '

reeeterescred the requirements of American Standa'd These sp ings are precisely made snipositicwed. sad
i C39.1 for electrical indicating switchboard instru- any pressures inadversently applict to thew may *

ments. The rated accuracy class is one and one half cause misalignment of the moiring element.
per cent. DIAL NOTES

,
'

,
-

TYPE DESIGNATION Reference to typ'e style number, use of esternaf
components if required. coil ratings. calibratloc

,

The first letter in the Type designation indicates data, etc.. are made on the dial.
1 the type of mour. ting.
1 INSTALLATION

V = Vertica!!y mounted. Unpack instruments carefully. Terminal and
;H: Horizontally trounted. Inounting hardware.and any external componects may '

be in se;arate packages.
The seccnd letter in the type designation indi.

, cates the principle of operation. Drill panels and rnount instruments as shown on
the drawings in this leaflet.t

'
X = Permaneet magnet rcoving coil .

Before energizing the instrument,. adjust the '
>

C = Rectifier + X
pointer to zero by tteans of the zero adjuster at the '

front of the instrument.
DESCRIPTION OF TAUT BAND

.

i
SUSPENSION INSTRUMENTS e

CARE OF PLASTIC CASE
The X 252 is a pivotless, bearingless d.c. instru- CLEANINGi

'

meet of the pe manent magnet :noving coil type. A
suspension system is em;Ic)ec whJch replaces the Wash surfaces to be treated with a met chamois

,

'

conventicnal pivots. Jewels, and contral spring. At or non abrasive tiss'ae using a mild detergent ans
sach end of one side of the moving coil is attached water solutten. Wipe or blot dry. Avoid use of a dry YE

%

I

a than teetallic band. At the icp and bcttom bridges cloth since it msy scratch or mar the strface and '
these ban # are conriected to ter: sten springs. Tee possitly prodace a static charge b

,. '

tensica springs esert axial forces whicti keep the $7metallic t, ands taut and the movir:g element from Do not use schents. window sprays or cleaning d50
saggitg. The taut bands serve to carry current t.3 tne sojuticas containing acetone, bezene, carben tetra- {{ !

movang ccal, and also provide the necessary deflet- chbride, etc. 'IMse selvents maj attack and ruin Htion cour.ter torque. the cover surfaces. Apply antistatic solution after Y 4cleaning.
y ;

The C-252 antreters and voltmeters Er",pl3y the
- ZE iU"# E#UI#E#"C ? rxs# d"IinE T$ !

'

s: rte pertracent snagnet moving coil snechants:n with untaU tion, peration. or nraintenance. and all, yzythe acht101 cf a ic11 wave rectiher and circu:try to O''#5!* #''$ '#' #'5#"# # 'h5' #S"5 ##"' d* "*'A $~rr.ake them read true R.M.E. quantities. E"#E# in k m by Mu nt y y
\

furshre a. }ormation is detterd by purchaser re. i
n

The taut tand design e!!minates pivot Jriction Ku ng b mkular intrallation. Operation or
<

cr.d allows the 1.nstrument to withstand severe conci- #"#'"##''"# #[N' #4"l ###I' '### #U". E
ticrs of shock nnd v1brathon. The st:spensicn syste.r seghume Electra Corporc: son representatsve |
c.swres longer life with reduced mainter.ance costs. k ("#####d'

,"
|

CUPERSEDES f.L 43 252E, DATED AUGUST 1976 1
ODenotes Change from Pterious issue. EFFECTIVE NOVEMBER 1977 '

<

_ . _ _ _ _ _ _
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. SCALING DATA SHEET.

*

TI-41- 3 0 *

A Tant @% -3 /0-

r SEQUOYAH NUCLEAR PLANT ,

j SCALING AND SETPOINT DOCUMENT Vendor Tag:

. Page oIA3 of .58 2

h R'evision f
'

'

-

( Func:1on: ADi~/f/ bp 79/AwdA/7 k l'STu # E
|: .

'

Settines Reference Accuracy Reference
i, .

f[fh0)N/S. .Z~u17;c*. 7 4~ d s ,?.S~N h.V
= V -20 m d A

ri

n .

Process Rance: W i.~7N' ff|oI Ps/g. Action: biPCc 7''
Inout 1: -T 4 /, e pr/<c Output 1: 4/ .2 o mg; >

i.,

Input 2: Output 2: -

c

5

L Setpoint/ Equation:

Ca1r+ r*l' ~) = h zjear-6 sis)- t-s i ris.% c -i- y m ,/
.

.\,

6

:-
'.

.
.

,

c i. .-. 1

l
#Special Notes / Calculations: 4 4//E/ T"/ -/88*

-

1

?* DR7h"If" ' '.|f$'" ]$//%7- (PSt A"). (.5 pg/g.[ '
,,,

~

*/S n*,) (sS" J'i~/ G

A' '~~f 'h ?- T t%~Js- p (s d$t'7~f" Y f''''I |
=-

,
,

. . . . . ...._

- ' Atta;.hment No. 7 _ Sheet / AfI
'

Locp jf|dentifier P T- so- sie nio
i

f

-

- 287-- . c

(.t.). FFm/ il . . ...,2. Rb) Eil% | n, , , , p4-/a.3 | n , .3 .
~. .s... ,

. _ . _
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[, ' * *, '
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SCALINC DATA silEET*

TI-41- 3 0,
-

SEQUOYAH NUCLEAR PLANT TVA TeR: PT -3 0 -3/ O.
-

.-

SCALING AND SETPOINT DOCUMENT - Vendor Tae:
,

,

Y Page $8$of 30.2'
*

-

,- ' Revision' 9,

I,k
; -

.
.

. ,
,

*

Function:' dDt</fA bs/51^.<//15x/7 /?'EsYuAE~ -
.

i, . ..

t
, . - Settines . Reference -.. Accuracy --

' Reference|Y
*

. / .P #pf a = :.
. .a. *

. .-
,.

/ ?.-. ~ .

-

L
55*rd. X983 .$ AO Y

.

-C ---> 6 0 PSt&- * .

- '
,

'

t
'

. -

I .. .

Process Rance: "S' -> 4, O #Sper. Action: f//86t-,',

'i

.
Input 1: '^1/ .26 serf Output 1: --T -> 6 0 P.5/G Zhrh/c,97se

'

f
,

):( ' Input 2: *
| Output 2:i

,, ' *

. .,

I. ,

~~'
i

L ..
~..

; . Setpoint/ Equation:
..

, l . .->

|

|

5 '
-

, /.--

$W|''7~h/d)" = , .Z ~sj PA 7*($rt h jd'p1 r|- ~

. .

.

.

t, 6

i

.,_

1
~

.
t.

i <

Special Notes / Calculations: j#s-jgg' # ,re/ '/
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TVA-85-193
,

October 4. 1985'

Mr. R. A. Sessoms , *
,'

Tennessee Valley Authority Reference:
400 West Summit Hill Drive W Order #CO-41494
Mall Stop W11A5 TVA RD #987400
Knoxville, TN 37902 .

,. ,

Tennessee Valley Authority
Sequoyah Units 3 and 2:,

"

EO Task Force

Dear Mr. Sessoms.

t

Attachedpleasefindadocument,"Qualificationderificationfor
Sequoyah's Veritrak Model 32 Pressure Transmitters".

This document comaletes our responsibility under Task 9:
Veritrak Transmitters, troque allowances and requirements for the coverTraceability ofi

and mounting toit (R0 #987400-AWL-007 and AWL-008), of my letterTVA-85-178.

If you have any qcestions, please do not hesitate to call.

Very truly yours, "

HEST NGHOUSE ELECTRIC CORPORATIONT '

/ J
I L. H1111ams, Manager ~~-
'ID Projects :

!Mid South Area

cc: E. Daughtery, Knoeville '' 1

D. Ackerle, Knoxville .

.

D. Kitchell, Knoxville .

A. Lewis, Knoxville
,e ',J. H. Suillvan, Sequoyah '

O. Smlth, TVA Purchasing
-
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QUALIFICATION VERIFICATION FOR SEQUOYAH'S !
,

t

VERITRAK MODEL 3,2, PRESSURE TRANSMITTERS2

9

i

6

,

t

E

Prepared By: C %e

i +

J. J. Shubert -

Class lE Instrumentation
t

Approved By: - &; u 'L '

-

T. N. Hiller, Manager
Class IE Instrumentation
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EQ/ LEI (85)-486
. .

.

STATEMENT OF COMPLIANCE

.

.

'
;

CUSTOMER: Tennessee Valley Authority
,

PLANT: Sequoyah Units 1 and 2

CUSTOMER
CONTRACT NO: 82K69-827684

..

WCCD SALES
O_RDER NO: 52611-901

EQUIPMENT MODEL NO: Veritrak 32PA1212-33002-1

EQUIPMENT SERIAL NOS: A3110001, A3110002, A3110003, A3110004

review of Westinghouse Combustion Control Division recordsA
atTobar, Inc., indicates that' the pressure transmitters listedabove are traceable to and have been built in strict accordancewith the parts and procedures. documented in the BaselineConfiguration Documents ETR-216, ETR-245, and ETR-245A.

Qualification analysis and testing which applies to the hardwarelisted above is documented in the following Westinghouse
_documents:

WCAP-8587, Supplement 1, EQDP-FCZ-1B
WCAP-8687, Supplement 2, EQTR -E01B
WCAP-8687, Supplement 2, EQTR-E01B Addendum ,_

'

WCAP-8587, Supplement 1, EQDP-ESE-lC
WCAP-8687, Supplement 2, EQAR-E01C

.

Attochment No P Sheet 3 nf 4
Loop 9/ldentifier |> 2*W"20 ~h0|3!!

_ _ - . _

i

Page 2 of 3
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In addition to the Statement of Compliance on page 2 of thisdocument, here is the additional information which TVA requestedfor the subject equipment:
,

DEMONSTRATED ACCURACY _(WIDE RANGE PRESSURE APPLICATION)

Normal / Abnormal Environment: 1 1.0%
Seismic: 1 11%

Accident: 1 11%

Post Seismic: 1 1.0%

Post Accident (5 min-4 mos): 1 16%

Mounting Bolt Torque

As is documented in the qualification test report (WCAP-8687,
Supplement 2, EQTR-E01B) , the torque on the , mounting bolts should
be 240 in-lb.

Housing Cover Torque

The' housing cover should be torqued to a minimum of 40 ft-lbs inorder to maintain qualification.

.

,,

Attachment No f Sheet 4 af 4 |
*

Loop #/ldentifier { 2~ Pf*30-]to/nt j
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ie TVA .~0697 (OE4GS) OE CALCULATIONS

TITLE PLANT / UNIT
JUSTIFICATION FOR USE OF TVA'S AMPACITY TABLES SQN Units 1 and 2

PREPARING ORGANIZATION KEY NOUNS (Consult RIMS DESCRIPTORS LIST)
EEB Cable Amnacity

BR ANCH/ PROJECT IDENTIFIERS Each time these calculations are issued, preparers rnust ensure that the c62inal (RO) RIMS eccession
number is filled in.

Rev (for RIMS'use) RIMS accession nurnber

B43 '86 0117 924"

APPLICABLE DESIGN DOCUMENT (S) R_

OEP-07
R _.

SAR SECTION(Ss UNID SYSTEMISi
R_

Revision 0 R1 R2 R3 Statement of Problem
ECN No. (Indicate of Nct Apphcable)

N/A Based on a BEE Team finding, TVA's
Prepared p , electrical design standards for

9.' cable current carrying ampacities
Check ed were iudged as not correct for allMMudeM voltage levels.

'

4 g" sRee
dan. mhwc

Approved 49 /

Date
''Y 'fN'b

d|Pi
List all(' ages added
by this revision,,,_

3I[ List all pages celeted

j}jj of this revisicn.
Li ts all pages changedg "g '
by this revision.

Abstract

This analysis will attempt to verify the adequacy of the existing TVA standards
covering cable ampacity.

Unverified Assumption

For 600-volt cables in tray it is assumed that the ampacity values for Voltage Level 4
(VL-4) 30-percent tray fill (NV-4, NV-12, NV-13) are also applicabic to Voltage Level 3 '

(VL-3) (NV-3, NV-10, NV-ll) cables in tray as well. VL-3 cable trays can be filled to
60 percent of the cross-sectional area. Additional analysis is required to substantiate
that the VL-3 cables in tray do not produce sufficient heat to warrant further derating.
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1.0 PURPOSE

The purpose of this. analysis is to establish the adequacy of TVA's ;

existing ampacity tables which are found in TVA's Electrical Design
Standards (references 3.1 to 3.4).

2.0 DESCRIPTION

TVA's cable sizing is done in accordance with the current carrying
capacities and guidelines provided in four Electrical Design
Standards applied in combination with each plant's design criteria
which specifies unusual or special conditions of cable installation.
These standards are listed in references 3.1 through 3.4 BEE Team
finding BEE 5 stated that TVA Electrical Design Standards for cable
current carrying ampacities are not correct for all voltage levels.

The recommendation made by BEE was to provide adequate documentation
to justify the revised standards currently in use or to delete the -

standards and adopt ICEA or other industry standards.

Furthermore, BEE recommended that all nuclear plant applications be
evaluated against the new or corrected tables and to establish the
acceptability of previous designs.

This document will attempt to verify the adequacy of the existing TVA
i standards by establishing the basis of the tables, correlating what

has been done with existing standards, and the commitments made in the
plant FSAR.

3.0 REFERENCES

3.1 TVA Design Standard DS-E12.1.1, Cable-Conductor Current Carrying
Capacity Polyethylene Insulated (0-8000V) dated September 28,

, 1976.

3.2 TVA Design Standard DS-E12.1.2, Cable-Conductor Current Carrying
'

Capacity Cross-Linked Polyethylene Insulated Cable (0-15,000V),
dated September 28, 1976.

3.3 TVA Design Standard DS-E1?..l.3, Cable-Current Carrying Capacity
Silicone Rubber Insulated (0-600V), dated March 21, 1977.

3.4 TVA Design Standard DS-E12.1.4, Cable-Conductor Current Carrying ' '~-
Capacity Ethylene-Propylene Rubber Insulated Cable (0-15,000V),
dated March 27, 1977.

3.5 IPCEA Publication No. P-46-426, Power Cable Ampacities, dated
i 1.962, including cumulative errata of September 1,1966.

~t

3.6 NFPA 70, National Electrical Code (NEC), dated 1984. #

3.7 ICEA-NEMA Standards Publication No. P-54-440, Ampacities Cables
in Open-Top Cable Trays, Second Edition dated August 1979. ,

>
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3.0 REFERENCES (Continued)

3.8 IEEE Transactions on Power Apparatus and Systems, Volume 90/1971
Ampacities for Cables in Randomly Filled Trays, by J. Stolpe,
January - June 1971 (IEEE paper 70 TP557 PWR).

3.9 IPCEA Publication No. P-29-226, current Carrying Capacity of
Impregnated Paper, Rubber, and Varnished Cambric Insulated
Cables, dated December 1943.

3.10 Sequoyah Nucicar Plant Detailed Design Criteria for Power,
Control, and Signal Cables for use in Category I Structures,
Revision 4, dated July 30, 1984 (SQN-DC-V-11.3).

3.11 Sequoyah Nuclear Plant Final Safety Analysis Report (FSAR),
Section 8.3.1.4.1, Cable Derating and Cable Tray Fill.

4.0 DATA '

The basis for TVA's ampacity tables can be traced to IEEE, ICEA, NEC,
NEMA, and other recognized industry standards. Each TVA Design
Standard listed as References 3.1, 3.2, 3.3, and 3.4 will be analyzed
below.

4.1 Electrical Design Standard DS-E12.1.1 Cable-Conductor Current
Carrying Capacity Polyethylene Insulated (0-8000V).

75'c cable is used only in VL-3 applications (less than 30 A, 0-
600 volts). This table provides ampacity values for single
conductors with a 75'C maximum copper temperature,100-percent
load factor in 40*C ambient air temperature. Class IE and non-
Class IE cables are sized according to this table for
installations outside primary containment only.

Conductor sizes in this table include the following:

Nos.14,12,10, 8, 6, 4, 2,1,1/0, 2/0, 3/0, 4/0 AWG, 250, 300,
350, 400, 500, 750,1000,1250,1500,1750, and 2000 kemil.

DS-E12.1.1 provides ampacity values for cable in conduit and
cables in still air. The ampacity values for cable in conduit
were derived from Reference 3.9, Table No. 24, covering rubber
insulated cables in conduit at a copper temperature of 75'C. "'

-

This applies to either 1, 2, or 3 conductors in conduit at
voltage levels of 0-5000 volts and 5001-8000 volts. In fact, the
voltage ranges appearing in DS-E12.1.1 were taken directly from
Table 24 of Reference 3.9.

R'garding cable in still air, Table No. 27 of Reference 3.9e

covers ampacities of rubber insulated cables in air at a copper
~ 'y

'

temperature of 75*C. These ampacity values are identical to
those appearing in DS-E12.1.1. Voltage ranges in the TVA
standard and Table No. 27 are 0-5000 volts and 5001 to 8000 '

volti.

-2-
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4.0 DATA (Continued)
i

Tables I; II, III, and IV are comparisons of TVA ampacities found
in DS-E12.1.1, IPCEA Publication P-46-426, and the NEC. It4

should be noted that Section 8.3.1.4.1 of the FSAR states that
selection of conductor sizes are based on ampacities' published
in IPCEA P-46-426.

It is evident from inspection of Tables I and II covering three .

single insulated conductors in conduit that both the ICEA and NEC
.ampacities exceed.those found in DS-E12.1.1. Only the.three
conductor case was included in the tables, but the same,

relationship holds true for either one or two insulated

conductors in. conduit.
,

Also, inspection of. Tables III and IV indicates that for single
conductorc in still air, both the ICEA and NEC ampacities exceed --
those of DS-E12.1.1.

4.2 Electrical Desien Standard DS-E12.1.2 Cable-Conductor Current
Carryinc Capacity Cross-Linked Polyethylene Insulated Cable
(0-15.000V).

4

Electrical Design Standard DS-E12.1.4 Cable-Conductor Current
Carryinn Capacity Ethylene-Proovlene Rubber Insulated Cable
(0-15.000V).

,

4

| These two standards provide identical values of cable empacity
and for the purposes.of this analysis, will be evaluated
simultaneously. IPCEA P-46-426 and the NEC eskes'no distinction

; with respect to ampacity between cross-linked polyethylene (XLPE)
'

or ethylene-propylene rubber (EPR) insulated cables,
i

-

;
~

The standards provide ampacity values for insulated conductors
with a 90*C maximum copper temperature, 100-percent load factor;

' in 40*C ambient air temperature. Class 1E and non-Class 1E
cables are sized according to these tables.

!
| Conductor sizes in these tables include the following:
i

~

j Nos.14,12,10, 8, 6, 4, 2,1,1/0, 2/0, 3/0, 4/0 AWG, 250, 300,
L 350, 400, 500, 750, and 1000 kemil. Voltage ranges in the -~.

standard are 0-5000V, 5001-8000V, and 8001-15,000V for cable in
conduit. For cable in trays, voltages are 0-600 and 601-.

15,000V. NEC voltage ranges are typically 0-2000V while ICEA
voltage ranges are 1 kV, 8 kV, and 15 kV. TVA ampacities can be
defined in terms of both the NEC and ICEA voltage ranges.

.

Tables V and VI are comparisons of TVA ampacities found in *
.

DS-E12.1.2 and DS-E12.1.4, IPCEA Publication P-46-426, and the i

NEC. i

.

It is apparent from inspection of Table V that the NEC and ICEA
.

given ampacities exceed or meet those found in the standards
i except for 1000 kemil cables. For this conductor size the TVA
i
4

. -3-|
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4.0 DATA (Continued)

standards give an ampacity of 698 amperes; whereas, IPCEA P-46-
i

426 and the NEC give a value of 689 amperes. This was probably a
typographical error in the TVA standards. The percent difference.s

is 1.3 percent which is not considered significant.

With respect to 8-kV and 15-kV cables in conduit, from inspection
of Table VI it is apparent in comparing the values given in IPCEA
P-46-426 and the TVA standards that a one-to-one correspondence
exists.

For cables in tray, Section 8.3.1.4.1 of the Sequoyah FSAR is
cited. It states that conductor sizes shall be based on IPCEA P-
46-426, " Power Cable Ampacities."

Section 6.2.2.2 of SQN-DC-V-11.3 (reference 3.10) states that
trays containing 480V ac power cables carrying 30 amperes or more -

shall have a maximum loading of 30 percent of the useable cross-
sectional area of the tray based on nominal cable 0.D. except
when a single layer of cables is used. For Sequoyah Nuclear
Plant, these cables are designated voltage levels NV-4, NV-12,
and NV-13.

Besides IPCEA P-46-426, DS-E12.1.2, and DS-E12.1.4 both reference
IEEE paper 70 TP557 as a basis (reference 3.8 of this

calculation). Stolpe's paper provides ampacities for copper
conductors based on percent fill of a 3-inch tray. Sequoyah
trays are 4 inches in depth. Appendix Sheets 1 and 2 derive the
relationship between percent fill of a tray and tray depth,
including calculation of the equivalent percentage fill of a 3-
inch tray in terms of a 4-inch tray. It turns out that a 40-
percent fill of a 3-inch tray is equivalent to 30 percent fill of
a 4-inch tray. This will be used to coupare the Stolpe~

ampacities to TVA's ampacities in DS-E12.1.2 and DS-E12.1.4.
Stolpe provides different ampacities for EPR rubber and ILPE
insulation materials. This assumes that XLPE has thinner
insulation and therefore must be derated further than EPR
rubber. DS-E12.1.2 and DS-E12.1.4 both use the same 0.D. for
cable and have identical ampacities. Therefore, no difference
between ampacity values of cable with EPR and XLPE insulations
will be considered.

s
Table VII compares Stolpe ampacities for rubber insulated copper -

conductors with the TVA ampacities in DS-E12.1.2 and DS-E12.1.4
for 30 percent fill of a 4-inch tray. As can be seen there is
close correlation with the exception of 4/0 cable which differs

;

by approximately 10 percent. It should also be noted that the |

St61pe ampacities are much more conservative than those found in, ''

IPCEA P-46-426. In general, TVA's ampacities are quite close to ' i |
the Stolpe ampacities and are conservative.

.
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4.0 DATA (Continued)

(The following paragraph contains an assumption that requires
verification.) These same values of ampacity would also apply to
VL-3 or control cables. Section 6.2.2.2 of SQN-DC-V-11.3
(reference 3.10) states that VL-3 cables shall be designed for a
60-percent fill of the cross-sectional area of the tray. A 60-
percent tray fill would seem to require further derating of the
ampacities. However, TVA's VL-3 cables are used for control
functions that convey information or intermittantly operate
devices controlling power switching or conversion equipment.
Therefore, conductor heating is insignificant and is not a
variable of tray fill. Further study of actual loads and
diversification of loading is reouired to substantiate the

above.

Table VIII compares ICEA ampacities for 8 kV and 15 kV cables
with those of DS-E12.1.2 and DS-E12.1.4 for cables in tray.

.

IPCEA P-46-426 suggests that appropriate derating factors be
applied to ampacities of cables in air as given by the ampacity
tables. For cables with maintained spacing of the sizes given in
the TVA tables, Table VII of IPCEA P-46-426, suggest derating
factors of 1.00 to 0.82 for a single layer of cables. In
comparing the percent difference (D) between the TVA and ICEA
ampacities it is evident thr.t the percent D falls in this range.

4.3 Electrical Desinn Standard DS-E12.1.3 Cable-Current Carryinz
Capacity Silicone Rubber Insulated (0-600V).

This standard provides ampacity values for insulated single
conductor and three conductor cables with a 125'C maximum copper
temperature, 100-percent load factor, in 40*C ambient air
temperature installed in conduit and on VL-4 power and VL-3

- control cable trays. Class IE and non-Class IE cables are sized
according to this standard.

Conductor sizes in the standard include the following:

Nos. 14, 12, 10, 8, 6, 4, 2, 1, 1/0, 2/0, 3/0, 4/0 AWG, 250, 300,
350, 400, 500 kemil. i

l

Tables IX and X are comparisons between TVA ampacities in DS-
~'E12.1.3 and ampacities in the NEC and ICEA-NEMA P-54-440.

Inspection of Table IX indicates that for three 600V single
conductor cables in conduit, the NEC ampacity values exceed those - )found in DS-E12.1.3. This agtees with statement 1.1 in the ]

. . standard indicating that the values shown are based on NEC.

,,

ampacities. g
,

.

|
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4.0 DATA (Continued)

For 600V cables in tray, Table X compares the TVA values to those
found in ICEA-NEMA P-54-440 for a 1-inch depth in a 3-inch deep
tray. Inspection here reveals an extremely close correlation of,

ampacity values. Furthermore, DS-E12.1.3 directs design
personnel to P-54-440 for determining ampacities in open top
cable trays. This indicates that appropriate derating factors
per this standard should be applied.

5.0 , Analysis

5.1 Analysis of the data presented in Section 4.1 indicates that the
values of ampacity for polyethylene insulated conductors for both
applications of cable in conduit and in free air found in DS-
E12.1.1 are conservative, acceptable, and establish a
satisfactory basis for this TVA Electrical Design Standard.

_

5.2 The following is an analysis of data presented in Section 4.2
covering ampacity values found in DS-E12.1.2 and DS-E12.1.4 for

i XLPE and EPR insulated conductors.
i

For cable in conduit, the values of ampacity given in the TVAi

-! standards meet or exceed those found in the NEC and IPCEA
P-46-426. The typographical error for the case of 1000 kemil is!

on the order of 1.3 percent and is insignificant.

For 600V cable in trays, the values of ampacity in the TVA
standards are generally in acccordance with Stolpe ampacities
given in IEEE paper 70 TP557 (for 30-percent fill).

Some discrepancy exists in the larger size cables; Stolpe
ampacity values are generally more conservative than IPCEA P-46-
426 values (which TVA stated was the basis for the plant design
in the FSAR). Therefore, the TVA values are deemed acceptable.

For 8-kV and 15-kV cables in tray, the TVA ampacities are in
line with those found in IPCEA P-46-426 considering the derating
factors given therein.

5.3 Analysis of data presented in Section 4.3 shows that the TVA
values of ampacity for silicone rubber-insulated conductors per
DS-E12.1.3 used in conduit and on cable trays (for a 1-inch fill) .,

closely correlate with values found in the NEC and ICEA-NEMA
Publication P-54-440; design personnel are directed to go to ICEA-
NEMA P-54-440 for detemining ampacities of cables in open top
cable tray.

.

6.0 CO,NCLUSION ..
;

It is concluded that the cable current carrying ampacities presented
in TVA electrical design standards DS-E12.1.1, DS-E12.1.2, DS-E12.1.3, -

and DS-E12.1.4 are acceptable for all previous designs in determining
satisfactory conductor sizes for ICEA voltage ratings up to 15 kV, if
applied cortectly.
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7.0 RECOMMENDATIONS

The following. items are based on the NEC and ICEA standards and have
i not been addressed in the existing TVA ampacity standards.. These

items will be addressed in detailed calculation to be issued.

1. For 600 volt cables in tray, it was assumed that the ampacity
I values for a 30-percent tray fill with VL-4 cables could be used

for VL-3 cables as well. VL-3 cable trays can be filled to 60
percent of the cross-sectional area.

2. Presently, the TVA standards provide cable ampacity values for up
to three cables in a conduit. If more than three cables were
used, additional derating should be applied.

3. No derating factors are given in the TVA tables for cables in
conduits that are grouped.

.

4. TVA ampacity tables do not include values for cables run in
underground duct bank.

! 8.0 APPENDIX

The attached appendix, Tables I-X and Derivation for Percent Fill of
Cable Trays found on Sheets 1 and 2 are part of this calculation.

,
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APPENDIX SHEET 1

:

DERIVATION OF FORMULA FOR PERCENT FILL OF CABLE TRAY

j AT____________
,

I

i dT 1
h ak ASC

i T
1

WT ::

i
Representative Cable Tray

Where: AT = Cross-sectional area of tray

Asc = Area occupied by square cable pack.

Acc = Actual area occupied by cables (circular)

dc = Nominal depth of cable pack r

a dT = Depth of tray
!

| w/c = wire cable pack
i

I Asc : ni 12 + n2 22+***+D d 2-(nd ) -d d =nn
i

~

l

). Where: dl = Diameter of one size of cable in tray
} n1 = Number of calles with diameter di in tray
j dc = Asc by defiaition from reference 3.7

j WT
: ..

; Acc = n (H)d 2+ n(H)d 2 +...+n ( H ) nd2
j 1 4 1 2 4 2 n 4

.s

i
I 2'Ex (nd ) = H Asc=

q. 4 4
1

-i
.

5' Fill =%F= Ace x 100% . '[''

AT
i of tray

,

.

%F = Acc x 100%
dT x wT

,

I

; -8- |
+

. ,
'
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. . _ , _

|

t

*
..

APPENDIX SHEET 2

DERIVATION OF FORMULA FOR PERCENT FILL OF CABLE TRAY (Continued)

%F = J1 Asc x 100% = Jjl (de x ) x 100%,

i 4 4 T
dTX WT dT x hi (g

%F = IT de x 100%
4 dT

1. Calculate Depth of Cable Pack for 30-Percent Fill in 4-Inch Tray:

%F : .3
dT = 4"

~'

dc =?
i

' %F = TT de x 100%

| 4 dT

! dc = %F x dT ( 3)(4*'l
'

"

31 11
j 4 4

dc = 1.53"
i

i

2. Cal ulate Equivalent Percent of 1.53-Inch Depth in 3-Inch Tray

%F = ?
j dT " 3"
# dc = 1.53"

%F = ]]L (1.53) x 100%
4 3"

~~.

! %F = 40%

!

.

It

* *
i

*

1

J

; i -9
,

i



_ _ _ _ - .

e..

TABLE I

COMPARISON OF
AMPACITIES FOUND IN DS-E12.1.1, VS IPCEA PUBLICATION P-46-426, AND THE NEC

Ampacities of Three Sincie Conductor Polvethylene Insulated Cables
In Isolated Conduit in Free Air

Based on 75'C Conductor Temperature and 40*C Ambient Air

DS-E12.1.1 NEC
Conductor Size Table 1 IPCEA P-46-426 Table 310-23
AWG or kemil 0-5000V Page 263 (1 kV) 0-2000V

**14 19 * 22 ..

**12 24 * 28
**10 33 * 37

8 43 47 48
6 57 64 64
4 76 '83 83
2 101 112 112
1 115 134 134

1/0 133 153 153' ' '
2/0 152 175 175
3/0 175 207 207
4/0 203 238 238
250 225 271 271
300 251 * 300
350 274 328 328
400 296 * 354
500 336 407 407

- 750 418 509 509
1000 478 585 585

*Not given
**75'C cable is only used in VL-3 applications (less than 30 A, 0-600V).

.,

bg

, '

=
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TABLE II'

COMPARISON OF

AMPACITIES FOUND IN DS-E12.1.1 VS IPCEA PUBLICATION P-46-426

Ampacities of Three Sinnie Conductor Polvethylene Insulated Cables
in Isolated Conduit in Free Air

Based on 75'C Conductor Temperature and 40*C Ambient Air

DS-E12.1.1
Conductor Size Table 1 IPCEA P-46-426
AWG or kenil 5001-8000V Page 263 (8 kV)

**14 23 *
**12 28 *
**10 37 .*

8 46 *
6 65 71
4 85 92

. 2 111 123
j 1 127 141'

1/0 145 161
2/0 165 189
3/0 187 215
4/0 213 245

2

250 235 269
300 263 *
350 288 330

l 400 312 *

. 500 352 403
750 432 491 |

i

*Not given4

**75*C cable is used only in VL-3 applications (less than 30 A, 0-600V).

!

!

.,

.

4 1

i
'

-

..

j #'
.

'
4

i
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TABLE III

|

COMPARISON OF
AMPACITIES FOUND IN DS-E12.1.1, VS. IPCEA FUBLICATION P-46-426, AND THE NEC:

Ampacities of Sinzie Conductor Polvethylene Insulated Cables
In Free Air

Based on 75'C Conductor Temperature and 40*C Ambient Air
f ,

DS-E12.1.1 NEC,

Conductor Size Table 1 IPCEA P-46-426 Table 310-21
AUG or kemil 0-5000V Pane 214 (1 kV) 0-2000V1

**14 26 * 30
**12 33 * 39 -

10 44 * 51
8 61 71 71
6 83 94 94
4 110 124 124
2 150 165 165
1 172 191 191

1/0 202 221 221
: 2/0 235 255 255,3

3/0 273 295 295
<

4/0 315 343 343
250 352 381 381
300 393 * 427
350 443 473 473

1 400 481 * 514'

500 546 595 595
750 691 768 768

1000 824 920 920
-

1250 938 1048 1048
1500 1032 1166 1166
1750 1130 1271 1271
2000 1220 1367 1367

*Not given
**75*C cable is used only in VL-3 applications (tess than 30 A, 0-600V).

i

.,

i

I

~ *
...

j G~

,

.
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TABLE IV.

; COMPARISON OF
; AMPACITIES FOUND IN DS-E12.1.1 VS IPCEA PUBLICATION P-46-426

Ampacities of Single Conductor Polvethylene Insulated Cables
Yn Free Air

Based on 75*C Conductor Temoerature and 40'C Ambient Air
,

i
;

DS-E12.1.1
Conductor Size Table 1 IPCEA P-46-426
AWG or kemil 5001-8000V Page 214 (8 kV)

:

14 * *<

.

12 * *,

10 * *,

| 8 * *

6 *
. 96
! 4 * 127

, ,

2 * 167
1 1 * 193
: 1/0 214 222

2/0 245 256
3/0 284 296'

4/0 329 343
250 362 380
300 403 *

350 445 470,

; 400 486 *

500 554 589
; 750 716 760

*

*

1000 852 906
1250 980 1033
1500 1084 1148

| 1750 1187 1249
2000 1290 1338

*Not given
3

4 m
| NOTE: 75'C cable is used only in VL-3 applications (less than 30 A,

0-600V).
! i

i |

.

1

.
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TABLE V-
1

i !

COMPARISON OF
| AMPACITIES FOUND IN DS-E12.1.2 AND DS-E12.1.4 VS. IPCEA PUBLICATION
'

P-46-426 AND THE NEC
4

i Amoscities of Three Single conductor Cables in Isolated Conduit
I In Free Air

Based on Conductor Temperature of 90*C and 40'C Ambient Air

!

DS-E12.1.2
and

DS-E12.1.4 NEC
Conductor Size Table 1 IPCEA P-46-426 Table 310-23
AWG or kemil 0-5000V Page 264 (1 kV) 0-2000V

''

t

14 23 * 25
: 12 31 * 32
| 10 41 * 42
! 8 55 55 55

6 75 75 75
4 97 97 97
2 130 130 130

'

1 156 156 156
: 1/0 179 179 179

2/0 204 204 204
3/0 242 242 242

~

4/0 278 278 278
250 317 317 317
300 350 * 351

; 350 384 384 384
; 400 410 * 415
; 500 477 477 477
! 750 598 598 598
| 1000 689 689 689

^

-

1

i *Not given

E .

: 1

!
!

} .

i ,

*'"

- - .;
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<
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TABLE VI

COMPARISON OF

AMPACITIES FOUND IN DS-E12.1.2 AND DS-12.1.4 VS. IPCEA PUBLICATION P-46-426

Ampacities of Three Single Conductor Cables in Isolated Conduit
In Free Air

Based on Conductor Temperature of 90*C and 40'C Ambient Air

DS-E12.1.2 & DS-E12.1.4
Conductor Size Table 1 IPCEA P-46-426 (Page 264)
AWG or kemil 5001-8000v 8001-15.000V 8 kV 15 kV

14 * * * *

12 * * * * '

10 * * * *
8 * * * *

6 * * 83 *

4 * * 108 *
2 * * 144 150
1 * * 165 171

1/0 188 195 188 195
2/0 -421 227 221 227 |
3/0 252 259 252 259
4/0 287 295 287 295
250 314 329 314 329
300 350 362 * * |
350 387 394 387 394
400 405 426 * *

|500 473 481 473 421 ;
750 579 588 579 588

l'000 657 677 6 57 677 i
i

*Not given
.. j

i

i

;

j~.

i

|
1

.

...
,
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i
1
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TABLE VII

COMPARISON OF STOLPE AMPACITIES (RUBBER) VS. DS-E12.1.2 (XLPE)
AND DS-E12.1.4 (EPR)

0-600V CABLE IN TRAYS

Ampacities of 3/C and 1/C Cables in 4-Inch Deep Trays
Conductor Temperature of 90*C and 40*C Ambient Air Rubber Insulation

DS-E12.1.2
and

DS-E12.1.4
Conductor Size Stolpe Ampacities Table 1
AWG or kemit 30% Fill of 4" Trav ** 0-600V % D ***

14 11 * -

12 15 15 0
10 21 22 4.7%

8 36 36 0 1 ''

6 48 50 4.1%
4 69 71 2.8%
2 97 101 4.1%
1 * 108 -

1/0 108 114 5.5%
2/0 130 140 7.7%
3/0 * 170 -

4/0 188 207 10.1%
250 234 242 3.4%
300 * 280 -

350 310 315 1.1%
400 * 350 -

500 419 426 1.6%
750 610 582 ok

1000 * 738 -

*Not given
** Equivalent to 40 percent fill of 3-inch tray

***% D computed only if TVA's ampacity is greater than Stolpe ampacity
. .s

NOTE: Conductor sizes 14 AWG to 2 AWG are for 3/C cable. Conductor sizes
. larger than 2 AWG are for 1/C cable.

*

. . .
% W t

6
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TABLE VIII

COMPARISON OF AMPACITIES PER DS-E12.1.2 AND
DS-E12.1.4 VS. IPCEA PUBLICATION P-46-426

Amor.citie. of 8-kV and 15-kV Sinale conductor Cables in Tray
Based on Conductor Temperature of 90*C and 40*C Ambient Air

DS-E12.1.2 & DS-E12.1.4
Conductor Size IPCEA P-46-426 (Page 260) Table 1
AWG or kemil 8-kV 15 kV 601 - 15.000V

8 * * *
6 97 * *
4 127 * *
2 167 173 *
1 194 199 *
1/0 223 229 188
2/0 257 263 216
3/0 296 303 244
4/0 342 349 274
250 379 385 312
300 * * 350
350 467 472 385
400 * * 418 -

500 578 583 476
750 728 734 618

1000 847 851 730

% D Between TVA and IPCEA Ampacities

- 8-kV 15 kV

1/0 15.7% 17.9%
2/0 15.9% 17.8%
3/0 17.6% 19.5%
4/0 19.8% 21.5%
250 17.6% 19.0%
300 * *

350 17.6% 18.4% m
400 * *

500 17.6% 18.3%
750 15.1% 15.8%

1000 13.8% 14.2%

*Not given *-
...

'~

.

|

|
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IABLE IX I

COMPARISON OF AMTACITIES FOR SILICONE RUB 3ER INSULATED CABLES (0-600V) 1

DS-I12.1.3 VS. NEC
.

Ampacities of Cables Rated 0-600v.125'c Conds: tor Teeperature
in 40*C Ambient. Three Single Conductor Cables in Cerduit

-

DS-E12.1.3
Conductor Size Table 310-23 NEC Table 1
AWC or kemil 0-2000V** 0-600V

14 31 28
12 48 38
10 52 46

8 68 62
6 93 81
4 120 109
2 161 13S
1 193 160

1/0 226 190
2/0 253 218
3/0 . . . . ' , 300 256'
4/0 345 294
250 393 318
300 435 360
350 476 393
40 0 514 427
500 591 475

** Values in NEC multiplied by 1.24 to account for 125'c conductor
temperature.

.-.

*

. . .

i.

.
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TABLE X
,

'
4

COMPARISON OF AMPACITIES FOR SILICONE RUBBER INSU!ATED CABLES (0-600V)
! ICEA PUBLICATION NO. P-54 -440 VS. DS-E12.1.3

,

; ,

i

| Ampacities of Cooper conductors in Open-Top Trays 0-600V 125*C Conductor fi

}
Temperature 40*C Ambient. One 3/C Jacketed Cable With Jacketed Conductors

|
+

|

. DS-E12.1.3 +

| Conductor Size ICEA P-54-440 Table 1 -

AWG or kemil Table 6/I" DPDth 0-600V** 0-600V !,.

} 14 13.64 13
; 12 18.6 18 i
! 10 27.28 27 *

I 8 42.16 42
I 6 68,2 68

;i 4 95.48 95!
2 135.16 135 . . 3", :. !,

1 159.96 160 :
' ~

j 1/0 184.76 185 '

i 2/0 213.28 213 t

,

j 3/0 246.16 246
! 4/0 283.96 284

[

,

! 250 317.44 321 i

1 300 * 336 :
i 350 390.6 3 90 i
| 400 * 436

5C0 433.6 483 i

*Not given4

j ** Values in ICEA multiplied by 1,24 to secount for 125'c conductor +

temperature,

I

i

i
!

i
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' Cable Am neitv. Conduit Banks. Grouped Conduits
calcu(ations areism ed, properors rnust ensure that the oresinel (RO) HIMS acesasa8HANCH/ PROJECT IDENTIFIE AS C i t

Rev (for RIMS'use) RIMS accession number

B43 '86 0131 925ao

APPLICABLE DEstGN DOCUMENT (5)
R-

R-
SAH SECTIONIS) UtelD SYS TEM'S)

R_
Revisien 0 R1 H2 R3 Staternent of Problern

ECri No. Undicate if Not Appucacut!
Isoed on a BEE Team finding.

NA TVA's electrical design standards
Prepared for cable current carrying
~f >nnes d "

ampacities were judged as not
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4 3 Sc/fr/Acf/4if M TVA's Ampacity Tables" (543j
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List all pages added
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Abstract

This analysis will justify the adequacy of existing TVA Electrical De91gn
Standard ampacity tables for Sequoyah Nuclear Plant for the problem areas
described above in the folleving manner: ' **

1. Justification through the use of actual installation information that
NV-3, NY-10, and NY-11 cable trays can be filled to 60 percent of the
cross-sectional area using existing TVA Electrical Design Standard
ampacity tables. .

'

2. Justification through the use of actual installation information that
TVA's practice of sizing cables when there are more than three cables
in a conduit is acceptable for Sequoyah Nuclear Plant.

3. Justification through the use of actual installation information that
TVA's practice of sizing cables in conduits that are grouped in air is
acceptabic for Sequoyah Nuclear Plant.

4. Justification of existing ampacity tables for cables run in underground
conduit banks (three conductors and six conductors in a conduit) forSequoyah Nuclear Plant.

HierofLim and return calculation to D. L. Leckie, W8 B107 C-K.
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y1.0 Purnove ,

.

\.

The f.urpose of this anaJysis is to provide the followin.gt
.

* g.

1.1' Justification through the use of actual installation iniornation
*

i

that h7-3, EV-10, and NY-11 cable trays can be filled to 60
'

of the cross-sectiot.a1 area using the existing TVApercent

E.lectrical Design Standard ampacity tables.
i 1.2

,

Justification through the use of actual installation information
that TVA's practice of siziLg ccbles when t.here are more then
three cables in a conduit is acceptab10 for Sequoyah NuclearPlant.

-

1.3 Justificatien throu6h the use of actual inats11ation information
thet IVA's pr.sctice of sizing calice in conduits that are grouped
in sir is accettable for Sequoyah Euclear Plant. '

1.4 Justification of <xistiDg a:Lpasity tables for cahics ruo in
underground conduit banks (tbree conductors and six conductors in
a cenddt) for Sequoyak Nuclear Plast.

'

i

; 2.0 3aE D ugg,

T1t.'s catie siting is done in accordauce with tha current carrying
capBCitiet End guidelica.B provided iD four Electricel Design Standards
applied in combinatioD with Sequoyah Nuclear Plaat Detailed Design
Criteria for Pover, contral, and Sigact cables for Voe in Category I

'

Structures, Revie[cn 5, dated September 30, 1985 (SQN-D>V-11.3,
Referer.cc 4.8) which specifles usual or special conditicas of cableinstallation.

i

CE CALCULATIONS (B41860117 924, Justifie4 tion For Use of IVA's Anpacity
Tables) were asseablce to establish the adequcy of the anpacity tables in

.

:

TVA's Electrical Design Standards D5-E12.1.], DS-E12.1.2, 03-E12.1.3, and!

DS-E12.1.4 (P.eferencea 4.1 through 4.4) .
tabZes being acceptable with further 6nalysis required for the itemsThic reruited in TVA's anpacity

-

,'
listed in 1.0 above. i

3.0 hspypatione

Acy staumptions inade in the analyses will be detailed in each
respective section as described in 1.1 through 1.4. '

4.0 Referencer '

,

4.1 TVA 11ectrical Design Standard DS-E12.1.1, CA31.E - Conductor )

Current Carrying capa61ty Polyethylene Insulated (0-8000V)', dated
September 28, 1976. ,

3
,

- 4.2 TVA Electrical Design Standard DS-E12.1.2, CABI.E - Conductor
Current Carrying Capacity Cross-Linked Polyethylene Insulated

)Cable (0-15000V), dated September 28, 1976.-

'

'

q 'c |
'

s

~ -
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4.0 Ref erences (Continued)

4.3
TVA Electrical Design Standard DS-E12.1.3, CABLE - Current Carrying -
Capacity Silicone Rubler Icculated (0-600V), dated March 21,l'977.

4.4 TVA Electrical Design Standard DS-I12.1.4, CAELE - Conductor
Current Carrying Capacity Ethylene-Propylene Rubbar Insulated
Ccble (0-15000V), dated June 27, 1977.

4.5 IPCEA Publication No. P-46-426, Power Cable Ampacities, dated
.1912, including cumulative errata of September 1,1966.

4,6 NFPA 70, Naticnal Electrical Code (EC), dated 1984.
4.7

IPCEA Publication No. P-29-226, Current Carrying Capacit'y of
Icpregnated Paper, Rubber, and Varcished Cambric Insulated
Cables, dated December 1943.

4.8 Sequcyah Nuclear Plant Detailed Design Criteria for Power.
Control, and Signal Cables for Use in Category 1 Structuree.
Eevision 5. dated September 30, 1985 ISQN-DC-V-11.3 ) .

5.0 Analyses _end Conclusfors

5.1 Justification through the use of actual installation
.information tFat NY-3. NV-10. and NV-Il cable traye can be
fillmo 60 nercent of _the cross-rectional eren usine the
cristinx TVA_ Electrical Desinn_ Standard. acoscity tables

In performing thic analysis, five representative .W-3 cable tray
sepents known to be leaded to 60% of the cross ' sectional area
(43.2 square inches based on 60% of an 18 inch z 4 inch cabletray) were selected.

The five representative sepents analysed
tray JMI (node 991 to 1030), tray HK (node 631 to 632), tray

ara

NX (code 696 to 722), tray OT (node 940 to 10lb), and tray OW |

(node 1009 to 1010). A computer printout of each sepent was ,

obtained which listed cable identification numbers for cables inthe repent , cabic type, cable cross-sactional area, cable"f tom", cabic "t o", and cable "for". The printouts were analyzed
to deteruine which segment contained the bigbest quantity of hY-3

(Tray JMI, node 991 to 1030, 29power cables,
power cables; tray }0t,

node 631 to 632,10 power cables; tray RI, node 695 to 722, 60 power
cables; tray 07, code 940 to 1016, 63 power cableal tray UW, node 1009to 1010, 29

pover cables.) Cable tray OT (node 940 to 1016) was chosenfor the acalysis (Attachmert 1).
placed in ene of the following categories:Each cable load was investigated and
(b) current less than or equal to 1.0 amp, (c) current greater than(a) intetuittent operation,
1.0 amp and less tbac or equal to 5.0 amps, or (4) current greater
than 5.0 amps. The cable cross-sectional areas resulting from
breakdown icco these four categories are as fo11cvs:

i

e
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5.1 Justification throuch the use of actus1 installation information
that NV-3. NV-10. and FV-Il cable trays can be filled to 60 cercent L,

7 of the cross-sectional area using the existing TVA Electrical
Desien Standard amoscity tables (Continued)

Intermittent operation-,

---------------- 17.621 sq in.
----

Current less than or equal to 1.0 amp- 5.801 sq in.-------

Current greater than 1.0 amp and less than or
equal to 5.0 amps- ----- 10.2 0 9 sq. in.-------------------

Current grea ter than 5.0 amps---------------------- 10.66 9 sq in.
.

Total cable cross-sectional area in segment-------- 44.300 sq in.

Circuits are considered to be intermittent if their operation is
for alternate intervals of " load and no load," " load and rest,"
or " load, no load, and rest." Due to near negligible currents and
extremely short duration of operation, intermittent circuits are
not considered as producing any significant heat contribution to
adjacent cables in the cable tray.

Cables for circuits carrying currents less than or equal to 1.0
amp are not considered as producing any significant heat
contribution to adjacent cables in the cable tray.

Due to the non-heat producing characteriatics of cables
associated with intermittent circuits and cables carrying currents

, less than or equal to 1.0 amp, they will not be considered as
contributing to cable tray fill in this analysis.

Cables carrying currents greater than 1.0 amp and less than or equal
to 5.0 amps are also not considered as producing any significant heat
contribution to adjacent cables in the cabie tray; however, they are ;
considered in this analysis as contributing to cable t - fill. |

Af ter reducing the total cable cross-sectional area in this cal;e
tray segment (44.300 sq. in.) by the total cross-sectional area -,

of cables associated with intermittent circuits (17.621 sq. in.) ,

t

and the total cross-sectional area of cables associated with currents
less than or equal to 1.0 amp (5.801 sq. in.), the total tray fill
for potential heat producing cables in this segment is 20.878 sq. in.or 29.0 percent of the cross-sectional area.

Since the TVA ampacities for NY-4 cable tray filled to 30% of the
total cross-sectional area are consistent with ICEA ampacities

iand are considered acceptable for use, the analysis described
above shows that ampacities for NV-3, NY-10, and NY-11 cable tray arealso acceptable. This is based on the fact that even though the NY-3,
NY-10, and NY-11 cable trays are filled to 60% of the total cross-
sectional area, more tnan 50% of the allowable cable fill cross-
sectional area is occupied by cables which will not contribute to
heating of the cable tray, but the conductors do contribute to the
transf er of heat away from the energized cables in the cable tray.

;
'

f
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5.2
Justification throuch the use of actus1 installation information
that TVA's oractice of sizinn cables when there are more thanthree cables in a conduit is acceptable for Secuovah NuclearPlant .

In performing this analysis, twelve representative power conduits
containing more than three cables (NV-12, NV-13; 480V power) wereselected. The twelve representative conduits analyzed were
1PL1062A, IPL1082B, IPL4966B, IPL5018B, IPL6051B, IPLW310B,
2PL1062A, 2PL1082B, 2PL5018B, 2PL6051A, 2PL5180A, and 2PL5189B.
A computer printout (Attachment 2) of each cable was obtained
which listed cable identification number, the conduit in which -

the cable was routed, cable size and type, voltage level, cable"f ron", cable "to", and cable "for". Each cable load was
evaluated to determine the load current associated with the
equipment being supplied. Actual load currents were obtained from
AC Auxiliary Power System Loading Analysis, Study No. OE2-EEB-CAL 001R0 . The ampacity of each cable was identified per TVA Electrical
Design Standard DS-E12.1.1 (three cables in one conduit). The
allowable ampacity of each cable was derated in acordance with tab 7es
in IPCEA P-46-426 and NEC depending upon the number of conductors inthe conduit being analyzed as follows:

'> to 6 power conductors in conduit, multiply cable ampacity by0.80

7 to 24 power conductors in conduit, multiply cable ampacityby 0.70
.

Table I was developed tabulating all information required for theanalysis. Review of this table taking into consideration
appropriate cable derating factors, TVA's not loading cables to
100% (TVA's practice of over sizing of cables if the current
exceeds 80% of the protective device rating), and voltage drop
considerations indicates that TVA's cable sizing methods for more
than three conductors in a conduit are acceptable for use.

.,

A comparison of TVA Electrical Design Standard DS-E12.1.2 with
IPCEA P-46-426 ampacity table on page 264 for three single
conductor cables in conduit in air shows that the ampacity valuesare identical.

This comparison is illustrated in Table II. For more than threesingle conductor cables in a conduit, equal derating factors are
applied to the ampacities in both DS-E12.1.2 and IPCEA P-46-426.
The derated ampacity comparisons are illustrated in Tables IIIand IV. Further analysis reveals that while DS-E12.1.2 does not
include ampacities for more than three cables in a conduit or a
derating factor to obtain them, TVA cable sizing practices do
consider voltage drop calculations, sizing of motor circuit
cables to 125% of the motor rating, and TVA does not load cables
to 100%. The IPCEA ampacity tables are based on cables being
loaded to 100%, and voltage drop is not considered. Actual load
currents for cables in twelve representative power conduits were

e== non Ao ,

- - , , _ - -. . , . - , ,-
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5.2 Justification throunh the use of actual installation inforustion
that TVA's oractice of sizine cables when there are more than
three cables in a conduit is acceptable for Secuovah Nuclear *

Plant (Continued)

compared with derated ampacities as illustrated in Table I. The
derated cable ampacity margins are shown to illustrate
conservatism in cable sizing.

is concluded that using DS-E12.1.2 in conjunction with voltageIt

drop calculations, the sizing of motor circuit cables to 125% of
motor rating, and the practice of not loading cables to 100% is .

acceptable for sizing cables in conduits. The ampacity derating
f actors for more than three single conductor cables in a conduit
should be added to TVA Electrical Design Standard DS-E12.1.2 to
identify this potential concern.

.
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_ TABLE I .

Representative Examples of Ccaduits Containing More Than Three Power Cables
Showing Derated Ampacity Margin-

Load Cable Derated Cable Ampacity Derated AmpacityCanduit Cable Cable Site Voltage Current Ampacity (Per IPCEA P-46-426) MarginNumber Number and Type Level (Amps) (Amps) (Amps)
(AMDs)

IPL1062A IPL1062A 4-1/C #2 WPH-1 NV-12 90.2 164 0.8 x 164 = 131.2 41
IPL1082 B IPL1082 B 4-1/C #2 WPH-1 NV-13 90.2 164 0.8 x 164 - 131.2 41

:

IPL4966B 2PL4966B 6-1/C #300, WDN NV-13 92 3 50 0.8 x 700 = 560 46 8(2/C per phase)
(700)

IPL5018B IPL5018B 6-1/C f4/0, WDK NV-13 257 278 0.8 x 556 - 444.8 187.8(2/C ner phase)
(556)

IPL6051B IPL6051B 6-1/C #2/0, WDJ NV-13 150 204 0.8 x 408 = 326.4 176.4(2/C ver phase)
(408)

_lPLW310B IPLW310B 4-1/C #2/0. WDJ NV-13 18 204 0.8 x 204 = 163.2 145.2
2PL1062A 2PL1062A 4-1/0 #2. WPH-1 NV-12 90.2 164 0.8 x 164 = 131.2 41~

2PL1082B 2PL1082B 4-1/C #2. WPH-1 NV-12 90.2 164 0.8 x 164 = 131.2 41
2PL5018B 2PL5018B 6-1/C #4/0, WDK NV-13 257 278 0.8 x 556 - 444.8 187.8(2/C per phase)

(556)
2PL6051A 2PL6051A 6-1/C #2/0, WDJ NV-12 275 204 0.8 x 408 - 326.4 51.4(2/C per phase)

(408)
2PL5180A 2PL4635A 3-1/C #2, WPH-1 NV-12 90.2 164 0.7 x 164 = 114.8 24.62PL4636A 3-1/C #2, WPH-1 NV-12 90.2 164 0.7 x 164 = 114.8 24.62PL4637A 3-1/C #2. WPH-1 NV-12 90.2 164 0.7 x 164 = 114.8 24.6
2PL5189B 2PL4687B 3-1/C #2, WPH-1 NV-13 90 .2 164 0.7 x 164 = 114.8 24.62PL4688B 3-1/C #2, WPH-1 NV-13 90.2 164 0.7 x 164 = 114.8 24.62PL4689B 3-1/C #2, WPH-1 NV-13 90 .2 164 0.7 x 164 - 114.8 24.6

4

2PL4690 B 3-1/C #2. WPH-1 NV-13 90.2 164 i 0.7 x 164 = 114.8 24.6.

)
. ___ __ - _ _ __ - - _ _ _ _ _
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_ TABLE II

Ameacities of Three Single Conductor Cross-Linked Polyethylene Insulated -

Power Cables in Conduit in Air - Based on 900C Conductor Temperature and400C Ambient Temperature

_

IPCEA P-46-426Conductor Size DS-E12.1.2 - Table 1 Page 264(AWG or kemil) 0-5000V 5001-8000V 1KV 8KV -

14 23 ** * *12 31 ** * *10 41 ** * *8 55 **
55 *6 75 ** 75 834 97 **
97 1082 130 ** 130 1441 156 ** 156 1651/0 179 188 179 1882/0 204 221 204 2213/0 242 252 242 2524/0 278 287 278 287250 317 314 317 314300 350 350 * *

. 350 3 84 387 384 3 87400 410 405 * *500 477 473 477 473750 598 579 598 5791000 689 657 689 657

* Not Given
** Not Used By TVA . ~ ,

.

e
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TABLE III

Ampacities of Four to Six Sin 21e Conductor Cross-Linked Polvethylene
Insulated Power Cables in Conduit in Air - Based on 900C Conductor

.

Temperature and 400C Ambient Temperature

0.8 Deratinz Factor

Conductor Size DS-E12.1.2 - Table 1 IPCEA P-46-426
-

(AWG or kemil) 0-5000V 5001-8000V IKV 8KV

14 18 ** * *
12 25 ** * *
10 33 ** * *

8 44 ** 44 *
; 6 60 ** 60 66| 4 78 ** 78 862 104 ** 104 1151 125 ** 125 1321/0 143 150 143 1502/0 163 177 163 1773/0 194 202 194 2024/0 222 23 0 222 230250 254 251 254 251~

300 280 280 * *
350 307 310 307 310400 328 324 * *
500 382 378 382 378750 478 463 478 4631000 551 526 551 526 -

._,

* Not Given
** Not Used By TVA

. i

| |

l

I

,
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TABLE IV

i

Amcacities of Seven to Twenty-four Sinnie Conductor Cross-Linked' *

Polvethylene Insulated Power Cables in Conduit in Air - Based on 900C
Conductor Temperature and 400C Ambient Temnerature

0.7 Derating Factor

Conductor Size DS-E12.1.2 - Table 1 IPCEA P-46-426
'

; (AWG or kemil) 0-5000V 5001-8000V IKV 8KV

:
; 14 16 ** * *'

12 22 ** * *
10 29 ** * *

8 39 ** 39 *
6 53 ** 53 584 68 **

t' ?!; 91 ** 91 101! 109 ** 109 1161/0 125 132 125 1322/0 1 43 155 143 1553/0 169 176 16 9 1764/0 195 201 195 201250 222 220 222 220,

300 245 245 * *
:

350 269 271 269 271j 400 287 284 * *
500 334 331 334 331'

750 419 405 419 4051000 482 460 482 46 0 - -

._,

* Not Given
** Not Used By TVA

4

--

$

4 |
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5.3
[ Justification throunh the use of actual installation information

that TVA's oractice of sizium cover cables in conduits that; are
trouoed in air is accentable for Seauovah Nuclear Plant,

.

In performing this analysis, five representative examples of,

;
conduits that are grouped in air were selected. Of the five'

representative examples, conduit arrangements consisting of 3
{ vertical by 4 horizontal and 4 vertical by 4 horizontal were

determined as representative worst case arrangements due to
conduit matrix size and actual current loading values. The3

I

remaining three examples exhibited no problems with respect to
j cable derating for the following reasons: (a) sufficient '

;

ampacity margins were present with existing cable sizes to
adequately provide for derated cable ampacities (b) the presence
of spare conduits containing no cables, conduits containing only

4

NV-3 control cables, and conduits containing cables loaded to
less than 50% of the derated cable ampacity reduced the overall .

'.

'

conduit greup to an array of smaller matrices. The exclusion of'

non-heat producing cables and their respective conduits reduced
the magnitude of the derating factor. (The derating factors were
obtained f rom IPCEA P-46-426.)

<

Computer printouts listing cable numbers and pertinent
information were obtained (Attachments 3 and 4) for use in this

3

analysis.
Actual load currents were obtained from AC Auxiliary

Power System Loading Analysis, Study No. OE2-EEB-CAL 001 RO.i
2

The two examples to be analyzed are labeled GR CND EX-1 and GR> -

CND EX-2.
GR CND EX-1 and GR CND EX-2 are similar conduit groups;

| with respect to vertical and horizontal matrix size, conduit
sizes, cable sizes and types, actual load currents, and voltage
levels. They will be discussed simultaneously.

In both examples (CR CND EX-1 and GR CND EX-2), spare conduits
-

containing no cables and conduits containing cables loaded to
less than 50% of the derated power cable ampacity (non-heat
producing cables) reduced the conduit matrices under- __ ,

consideration to arrangements of 2 vertical by 3 horizontal. Per
IPCEA P-46-426 the derating factor for ampacities for cables in
conduits grouped in air in a 2 vertical by 3 horizontal
configuration is 0.84 (derating of cable ampacity by 16%).

-

Afterderating the respective cable ampacities by this factor, all ;

cables in the representative examples maintained sufficient cable
ampacity margins to remain acceptable for operation even though

,

some cables in both examples were loaded to near full deratedampacity.

;

Based on the above analysis, the espacities and sizes of cables
routed in grouped conduits in air are acceptable at SequoyahNuclear Plant.

.

E

maf49* pf i
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Analysis Using 2 Vertical By 3 Horizontal Prepared Jdd Date ** '
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_
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Conduit grouping to be analyzed

p_ __._ ._4 , Rear Left .

Right_
- '

| 4A-IPP800A 4A-PP350A 4A-PP471A 4A-PP470A
,

.
,

,

I I

,1 4A-IPP860 4A-PP351A 4A-2PP860 4A-2PP800A
, , ,

,
,

L____._.___.___J
,

y 4A-SPAREp ,
4A-2PP725A 4A-SPARE 4A-SPARE

,
,

,

Front ,

Load Cable Derated Cable Ampacity Derated AmpacityConduit Cable Cable Size Voltage Current Ampacity (Per IPCEA P-46-426) MarginNumber Number and Type Level (Amps) (Amps) (Amps) (Amps)
2PP725A 2PP725A 3-1/C #2/0, WB NV-14 55.8* 221 0.84 x 221 = 185.6 129.8

!2PP800A 2PP800A 3-1/C #2/0, WNB NV-14 40.6* 221 0.84 x 221 = 185.6 145
2PP860 2PP860 3-1/C #2/0, WNB NV-14 34.7* 221 0.84 x 221 = 185.6 150.9
PP351A PP351A 3-1/C #4/0, WNC NV-14 230** 287 0.84 x 287 = 241 11

IPP860 1PP860 3-1/C #2/0, WNB NV-14 34.7* 221 0.84 x 221 = 185.6 150.9 I

PP470A PP470A 3-1/C #4/0, WNC NV-14 230** 237 0.84 x 287 = 241 11
|
,

PP471A PP471A 3-1/C #4/0, WNC NV-14 230** 287 0.84 x 287 = 241 11

PP350A PP350A 3-1/C #4/0, WNC NV-14 230** 287 0.84 x 287 = 241 11

1PP800A IPP800A 3-1/C #2/0, WNB NV-14 40.6* 221 0.84 x 221 = 185.6 145

* Lorded less than 50% of derated cable ampacity -

** Diesel Generator emergency feed; 460 amps for 2 out of 24 hours, 420 amps for remaining 22 hours.
Crble numbers PP470A and PP350A comprise Group I totaling 482 amps (derated value).,
C;ble numbers PP351 A and PP471A comprise Group 2 totaling 482 amps (derated value). '

.

086017.04 -

) .

r. .

_ _ _ _ _ _ _ - _ _ ________ - _ - _ _ - _ _ _ _ - _ _ _ ._ . . - . . _ _ _ _ - _ . _________ _
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Power Cables In_ Conduits That Are Grouped In Air ,!.
Analysis Using 2 Vertical By 3 llorizontal

Page 13 of 22
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Checked ())D
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,

Date /-% 94
Left

RightP P I I 4A-SPARE 4A-SPARE 4A-SPARE 4A-SPARE
, ~

,
,

!_ p p g 4A-SPARE 4A-2PP735B 4A-SPARE 4A-SPARE'
,

,
,

p _ _ __ _ _ __. _

_ q/, 4A-1PP"40 4A-PP711B 4A-PP590B 4A-PP591B
,

,
,

g Conduit grouping to be analyzed
%, 4A-lPP820B 4A-PP710B 4A-2PP840 4A-2PP820B

,
,

,
,

L.. _ __. _ _ _1-_ _

i

Load CableCorduit Cable Cable Size Voltage Current Ampacity (Per IPCEA P-46-426) Margin
Derated Cable Ampacity Derated AmpacityNu-ber Number and Type Level (Amps) (Amps) (Amos) (Amos)

!i

'IPP840 IPP840 3-1/C #2/0. WNB NV-15 34.7* 221 0.84 x 221 = 185.6 150.9.

IPP820B IPP8208 3-1/C #2/0. WNB NV-15 40.6* 221 0.84 x 221 = 185.6 145
|

2PP7358 2PP735B 3-1/C #2/0. WNB NV-15 55.8* 221 0.84 x 221 = 185.6 129.8
i

PP711B PP7113 3-1/C #4/0. WNC NV-15 230** 287 0.84 x 287 = 241 11

.

PP7105 PP710B 3-1/C #4/0 _WNC NV-15 230** 287 0.84 x 287 - 241 11
i

i PP590B 2P590B 3-1/C d4/0. WNC NV-15 230** 287 0.84 x 287 = 241 11'
2PP840 2PP840 3-1/C #2/0. WNB NV-15 34.7* 221 0.84 x 221 = 185.6 150.9

i PP5915 PP5918 3-1/C #4/0. WNC NV-15 230** 287 0.84 x 287 = 241 11
2PP8205 2PP820B 3-1/C #2/0. WNB NY-15 40.6* 221 0.84 x 221 = 185.6 145

;

I
* Loaded less than 50% of derated cable ampacity
i* Dissel Generator emergency feed; 460 amps for 2 out of 24 hours, 420 amps for remaining 22 hours.

Cable numbers PP7105 and PP5908 comprise Group i totaling 482 amps (derated value).
C:ble numbers PP7115 and PP5915 comprise Group 2 totaling 482 amps (derated value). , ,

.
' )
.
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5.4 Justification of existina amnacity tables for cables run in
undernround conduit banks (three conductors and six conductors in

;
'a conduit) for Secuovah Nuclear Plant .

'

The results of the analyses below are of no real consequence to
derating of cable ampacities for cables run in underground conduit
banks due to the following: (a) all cables will be routed outside

;
~

the duct bank in 400C or higher ambient air temperatures, (b)'

cables will enter manholes (and be routed on cable trays in air)
or handholes (and be routed in air) thus necessitating the use of400C or higher ambient temperature ampacities rather than 200C
ambient temperature ampacities as used below.

5.4.1 Ampacities of three sinnle conductor colvethylene insulated
cables per conduit in conduit bank - Based on 752c

! conductor temocrature and 2EEC ambient temocrature

In comparing ampacities calculated at 200C ambient
temperature from TVA Electrical Design Standard DS-E12.1.1 -'

Table 1 with ampacities.from appropriate tables furnished in
| IPCEA P-46-426 it was determined that TVA ampacity values
; are less than IPCEA values in all cases. TVA cable sizing

techniques involve voltage drop calculations and the fact
that cables are not loaded to 100% (TVA's practice of over

| sizing of cables if the current exceeds 80% of the
protective device rating). IPCEA P-46-426 ampacity tables
do not consider voltage drop'and they are based on cables
being loaded to 100%..

In comparing cable ampacities between
TVA tables and IPCEA tables plus censidering voltage drop
and of loading cables to 100%, TVA's approach proves to be
conservative as compared to IPCEA ampacity values.a

It isconcluded that using TVA Electrical Design Standard
DS-E12.1.1 - Table 1 in conjunction with voltage drop

.

,

considerations and the TVA standard practice of not loading
cables to 100% is acceptable for use in sizing cables run ini

undergrohnd conduit banks and no further ampacity derating ,_ ,

is necessary. (Note: '

Per Electrical Standard DS-E12.1.1,1
,

750C cable shall not be used on power cable trays without
pennission from technical supervisor.)

_

See Table V for ampacity comparison.3

4

I

!

| A .

s 4
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TABLE V

Ampacities of Three Single Conductor Polyethylene Insulated Cables Per -

Conduit in Conduit Bank - Based on 750c conductor Temperature and 200C
Ambient Temperature

DS-E12.1.1 - Table 1 IPCEA P-46-426
Conductor Size See Note 1 Page 169 Page 170
(AWG or kemil) 0-5000V 5001-8000V IKV PKV

14 24 29 * *
12 30 35 * *
10 41 46 * *

8 54 58 72 *
,

'

6 71 81 94 96 j4 95 106 123 125 1

2 126 13 9 160 162 l

1 144 159 1 83 1851/0 166 181 210 2112/0 190 206 23 9 2403/0 219 23 4 273 2744/0 254 266 313 313
250 281 294 3 44 3 44300 314 329 * * -

. 350 3 43 360 418 417
400 370 390 * *
500 420 440 511 509750 523 540 6 40 636

1000 598 ** 745 738
1250 ** ** 832 825

,1500 ** ** 907 898 '"

1750 ** ** 970 9592000 ** ** 1027 1013 --.

.

* Not Given
** Not Used By TVA

Note 1: Ampacities in DS-E12.1.1 - Table 1 are for 400C ambient
temperature. Ampacities in this table have been multiplied by a
f actor of 1.25 to convert values from 400C ambient temperature to ,

!200C ambient temperature.

I

i

i
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5.4.2 Ampacities of six single conductor oolvethylene insulated
cables ner conduit in conduit bank - Based on 752cconductor temperature and 202C ambient temoerature *

TVA Electrical Design Standard DS-E12.1.1 does not list
ampacities for six single conductor cables in a conduit.
In order to obtain these values, the ampacities for three
single conductor cables were multiplied by a factor of 0.80
as specified in by the National Electrical Code, section
310-15. In comparing these adjusted ampacities calculated
at 200C ambient temperature with ampacities from

-

appropriate tables furnished in IPCEA P-46-426 it was
determined that TVA ampacity values are less than IPCEA
values in all cases. TVA cable sizing techniques involve
voltage drop calculations and the fact that cables are not
loaded to 100% (TVA's practice of over sizing of cables if
the current exceeds 80% of the protective device rating).
IPCEA P-46-426 ampacity tables do not consider voltage drop
and they are based on cables being loaded to 100%. In
comparing cable ampacities between TVA tables and IPCEA
tables plus considering voltage drop and not loading cables
to 100%, TVA's approach proves to be conservdtive as
compared to IPCEA ampacity values. It is concluded that
using TVA Electrical Design Standard DS-E12.1.1 - Table 1
and the derating factor for 4 thru 6 conductors in a
conduit in conjunction with voltage drop considerations and
the TVA standard practice of not loading cables to 100% is

,

acceptable for use in sizing cables run in underground
conduit banks and no further ampacity derating is
necessary. (Note: Per Electrical Design Standard
DS-E12.1.1, 750C cable shall not be used on power cable
trays without permission from technical supervisor.)

See Table VI for ampacity comparison. ~
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TABLE VI

.

Ampacities of Six Single Conductor Polvethylene Insulated Cables Per
Conduit in Conduit Bank - Based on 75 C Conductor Temperature and 20_C
Ambient Temperature

DS-E12.1.1 - Table 1 IPCEA P-46-426
Conductor Size See Notes 1 and 2 Tage 169 Page 170

'

(AWG or kemil) 0-5000V 5001-8000V IKV 8KV

14 19 23
.

* *''

12 24 28 * *
10 33 37 * -*

8 43 46 65 *
! 6 57 65 84 854

4 76 85 109 1102 101 111 1 40 141
1 115 127 160 1611/0 133 145 182 1 832/0 152 165 207 2083/0 175 187 23 6 2364/0 203 213 269 268250 225 23 5 295 294

,

300 251 263 * *
350 274 288 355 3 53400 296 312 * *
500 336 352 431 428750 418 432 534 5291000 47 8 ** 617 6111250 ** ** 686 6791500 t_ .** ** 744 7361750 ** ** .

793 7 83
'

2000 ** ** 836 824

* Not Civen
** Not Used By TVA

.

Note 1: Ampacities in DS-E12.1.1 - Table 1 are for 400C ambient
temperature. Ampacities in this table have been multiplied by a
factor of 1.25 to convert values from 400C ambient temperature to
200C ambient temperature.

Note 2: Ampacities in this table have been multiplied by a factor of 0.80
to achieve values for six single conductor cables per conduit per
table in NEC Section 310-15.
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5.4.3 Ampacities of three sinnie conductor cross-linked
Dolvethylene or ethylene-oronvlene rubber insulated nower
cables per conduit. in conduit bank - Based on 902C conductor *

temperature and 200C ambient temocrature

In comparing ampacities calculated at 2000 ambient
temperature from TVA Electrical Design Standard DS-E12.1.2 -
Table 1 or DS-E12.1.4 - Table I with ampacities from
appropriate tables furnished in IPCEA P-46-426 it was,

determined that TVA ampacity values are less than IPCEA
i. values in all cases. TVA_ cable sizing techniques involve

_voltage drop considerations and the fact that cables are not
loaded to 100% (TVA's practice of over sizing of cables if
the current exceeds 80% of the protective device rating).
IPCEA P-46-426 ampacity tables do not consider voltage drop'

and they are based on cables being loaded to 100%. In1

comparing cable ampacity between TVA tables and IPCEA tables
plus considering voltage drop and not loading cables to

| 100%. TVA's approach proves to be conservative as compared ;

)
to IPCEA ampacity values. It is concluded that using TVA-
Electrical Design Standard DS-E12.1.2 - Table 1 or-
DS-E12.1.4 - Table 1 in conjunction with voltage drop
calculations and the TVA standard practice of not loading
cables to 100% is acceptable for use in sizing cables run in
underground conduit banks and no further ampacity deratingis necessary.j

!,

; . See Table VII for ampacity comparison.
i
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_ TABLE VII

Ancacities of Three Sinnie Conductor Cross-Linked Polvethylene or .

Ethylene-Proovlene Rubber Insulated Power Cables Per Conduit
_ Bank - Based on 900C Conductor Temperature and 200C Ambient Temperaturein Conduit

w

DS-E12.1.2 - Table 1
DS-E12.1.4 - Table 1Conductor Size IPCEA ' P-46-426See Note 1

(AWG or kemil) 0-5000V 5001-8000V 1KV 8KV

Page 180 Page 181 -

14 27 ** * *12 37 ** * *10 48 ** * *8 65 **
80 *, 6 89 **

! 4 114 **
104 106

) 2 153 13 5 137**
1 184 176,. , 178** ..

202 '2041/0 211 222 231 2332/0 241 261 264 2653/0 286 297 301 3024/0 328 339 345 345250 374 371 379 379. 300 413 413350 453 457 46 1 46 0

* *

400 484 478 *500 563 558 564 561

*
750 706 6 83 706 7021000 813 775 823 816

* Not Given -.

** Not Used By TVA

Note 1:
400C ambient temperature.Ampacities in DS-E12.1.2 - Table 1 or DS-E12.1.4 - Table 1 are for

_
'

Ampacities in these tables have been
multiplied by a factor of 1.18 to convert values from 400C ambienttemperature to 200C ambient temperature.
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5.4.4 Ampacities of six single conductor cross-linked
polvethylene or ethylene-croovlene rubber insulated nower
cables ner conduit in conduit bank - Based on 90*C

,

conductor temoerature and 20*C ambient temperature

TVA Electrical Design Standard DS-E12.1.2 or DS-E12.1.4
does not list ampacities for six single conductor cables in
a conduit. In order to obtain these values, the ampacities
for three single conductor cables were multiplied by a
factor of 0.80 as required by the National Electrical Code,
Section 310-15. In comparing these adjusted ampacities
calculated at 20*C ambient temperature with ampacities from
appropriate tables furnished in IPCEA P-46-426, it was
determined that TVA ampacity values are less than IPCEA
values in all cases. TVA cable sizing techniques involve'

voltage drop considerations and the fact that cables are
not loaded to 100% (TVA's practice of over sizing,of cables
if the current exceeds 80% of the protective device
rating). IPCEA P-46-426 ampacity tables do not consider:

,

|

voltage drop, and they are based on cables being loaded to
100%. In comparing cable ampacity between TVA tables and
IPCEA tables plus considering voltage drop and not loading
cables to 100%, TVA's proves to be conservative as comparedto IPCEA ampacity values. It is concluded that using TVA
Electrical Design Standard DS-E12.1.2 -Table 1 or
DS-E12.1.4 - Table 1 in conjunction with loading cables to
100% is acceptable for use in sizing cables run in under-
ground conduit banks and no further ampacity derating is,

necessary.

See Table VIII for ampacity comparison.
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TABLE VIII

Ampacities of Six Sin 21e Conductor Cross-Linked Polvethylene or Ethylene - .

Propylene Rubber Insulated Power Cables Per Conduit in Conduit Bank -
Based on 900C Conductor Temperature and 20*C Ambient Temperature

DS-E12.1.4 - Table 1 IPCEA P-46-426Conductor Size See Notes 1 and 2 Page 180 Page 181(AWG or kemil) 0-5000V 5001-8000V 1KV 8KV

14 22 ** * *
12 30 ** * *
10 38 ** * *

8 52 ** 71 *
6 71 ** 93 944 91 ** 120 1212 122 ** 155 1561 147 ** 176 1771/0 169 178 201 2022/0 193 209 228 2293/0 229 23 8 260 2604/0 262 271 296 296

.250 299 297 325 324- 300 330 330 * *350 362 366 391 390400 387 382 * *500 450 446 475 472750 565 546 589 5851000 6 50 620 682 676

. . _
,* Not Given

** Not Usud By TVA

Note 1:
Ampacities in DS-E12.1.2 - Table 1 or DS-E12.1.4 - Table 1 are for400C ambient temperature. Ampacities in these tables have been
multiplied by a factor of 1.18 to convert values from 40 C ambient0
temperature to 200C ambient temperature.

Note 2: Ampacities in this table have been multiplied by a factor of 0.80
to achieve values for six single conductor cables per conduit per i
table in NEC Section 310-15. '
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6.0 Attachments

6 .1
Attachment 1 (18 pages), Computer printout showing cables in
cable tray OT (NV-3), node 940 to 1016 -

6.2
Attachment 2 (11 pages), Computer printout showing conduitsi

containing more than three cables

6.3
Attachment 3 (3 pages), Computer printout showing conduits

,

grouped in air (for GR CND EX-1)

6.4
Attachment 4, (3 pages), Computer printout showing conduits ~

grouped in air (for GR CND EX-2)
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