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|1.0 PURPOSE :
,

The purpose of this procedure is threefold:

1) Heasure at the worst case conditions described in the EDG "A"
and "B" Loading Evaluation, the lowest 4160, 480, 120V bus
voltages

2) Provide data taken at those conditions to validate the EDG "A"
and "B" Loading Evaluation Calculation

3) Validate the EDG "A" and "B" Voltage Dip and Frequency Recovery
Review

The results of this test will be used as a basis to respond to the
NRC request for measurements of the 480/120 Voltage as required by
Reference 2.2.

This Performance test will be conducted in conjunction with the
performance of SP-417.

2.0 REFERENCES

2.1 IMPLEMENTING PROCEDURES

SP-417, Refueling Interval Integrated Plant Response To An
Engineered Safeguards Actuation

CP-il3A. Work Request Initiation and Work Package Control

2.2 DEVELOPMENTAL REFERENCES

NRC Letter to FPC memo 3N0989-20, Dated September 18, 1989
N0E Letter to M. J. Fitzgerald memo NEA90-0398, Dated March 7, 1990

,

.

( ,
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3.0 PERSONNEL INDOCTRINATION ,

!

1

3.1 DESCRIPTIQH

Crystal River Unit 3 has either tested to determine'or has
calculated the voltages at the 4160 volt bus during simulated worst
case conditions associated with Emergency Diesel Generator (EDG)
"A"/"B." Worst case conditions have been determined to be Loss Of
Offsite Power (LOOP) with an ES actuation, particularly after the
completion of BLOCK 1 and the BLOCK 2 loads are starting. Data from
this test would be used to determine the voltages at the 480/120 i

volt AC loads being sequenced on by the EDG. This would validate
the calculated starter voltages and further insure that problems do
not exist with Safety Related equipment starting and later dropping
out. MAR 88-05-24-01 modified the BLOCK sequencing of the EDG loads
to improve the voltage dips. Test data from the Voltage Dip Test
will be used to update the EDG Loading Evaluation Calculations to
incorporate changes due to this MAR.

3.2 LIMITS AND PRECAUTIONS

;

3.2.1 For work located in the Radiation Controlled Areas, due,

consideration must be given to the ALARA program. This may result
.

in a determination that special preparation and/or precautions may 1

be necessary.

3.3 ACCEPTANCE CRITERIA

!

At no time during the loading sequence should the frequency and
voltage at the diesel-generator output decrease to less than 95 :

percent of nominal and 75 percent of nominal, respectively.
Frequency should be restored to within 2 percent of nominal, and

,

voltage should be restored to within 10 percent of nominal within 60
,

percent of each load sequence time interval (Reg. Guide 1.9). i

At nc time during the loading sequence should the voltage at the MCC
contac' ors decrease to less than 65 percent of nominal (FSAR Section '

8.2.3, p3ge 8-24).

,

I

(

,

PT-340 Rev. 1 Page 2



-

. _.. ..._ _____ _ .._ ... - . ... ...__.. _ . .. . . . . . . . _ . . . . . _ . . . _ _ _ . _ . . . . . _ . _ . . ~ .

3.4 PREREQUISITES

3.4.1 Eauipment

o 14 Powerscope's

o Powerscope Paper

o Cable to connect Powerscopes

o 2 Visicorders calibrated with tenth of a second time lines.

o 6 low gain modules

o Visicorder Paper

o Additional test equipment as required at the direction of the
Test Engineer

o Extension cords

o Boundary tape

1- 3.4.2 Supplies

None

3.4.3 Personnel Recuirements

3.4.3.1 Two System Protection and Control Technicians to connect test
equipment per Enclosure 1 and 2.

3.4.3.2 Two Electricians to connect test equipment per Enclosure 1 and 2.

3.4.3.3 One person per recorder (on a per train basis) should be assigned to
monitor their operation and insure that the correct data is being
recorded.

3.4.3.4 This procedure is written to be performed by two Nuclear |Electricians and two System Protection and Control Technicians
reporting to their respective Supervisors. There are no other
skills required.

3.4.4 Data Collection
(

,

-

1

See Enclosure 3 and 4 i

i
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3.4.5 Initial Conditions

3.4.5.1 Notify the Nuclear Shift Supervisor on duty that this test is ready
to be performed.

3.4.5.2 Limits and Precautions and Personnel Indoctrination have been read
and understood.

3.4.5.3 Plant heatup is in progress per OP-202, Plant Heatup.

3.4.5.4 Necessary comunication systems should be checked to be operational
prior to commencing this test.

3.4.5.5 Test equipment should be connected to Non - E.S. backed supplies
during this test to ensure that all data is recorded during the LOOP
and BLOCK loading.

NOTE: The following M0V's may be disabled during the test by
removing the leads connecting the vt.1ve to the contactor at
the MCC and tagging them.

3.4.5.6 Verify that SP-417 has been revised to include the following:

o Control Power to MUV-73 from MCC 3A3, Unit IDF breaker is not
positioned "0FF" but is instead left "0N"

o Control Power to MVV-257 from MCC 382, Unit 6B breaker is not
positioned to the " Lock-Reset" position but is instead left "0N" !

o Control Power to MUV-27 from MCC 3AB, Unit 3C breaker is not
positioned to.the " Lock-Reset" position but is instead left "0N"

3.4.5.7 Test measurement equipment has been connected to measure voltages
across the Priority 1 and 2 loads listed in Enclosure 1 and 2.

3.4.5.8 This Performance test is to be run in conjunction with SP-417,
Refueling Interval Integrated Plant Response To An Engineered
Safeguards Actuation. 1

3.4.5.9 The equipment being monitored by this test should be available
(i.e., not out on clearances) to insure data will be obtained. The
equipment is listed below.

,

1

o MUV-40 o AHF-226

o MUV-260 o MUV-27

o MUV-73 o MUP-4C,

( '

o OHV-34 o MUV-257

PT-340 Rev. 1 Page 4
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4.0 INSTRUCTIONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CAUTION: Coordinate Steps 4.1 through 4.4 prior to simulating an
undervoltage condition on ES "A" or ES "B" 4160 Volt Bus
per SP-417.

********************************************************************

NOTE: It takes approximately 21 seconds after the " SLUR TEST"
pushbutton was depressed before the EDG-1A or -1B output
breaker 3209 or 3210 will close.

4.1 Program the Powerscopes for the necessary parameters as directed by
Engineering prior to the simulation of an undervoltage condition on
ES "A" or ES "B" 4160 Volt Bus.

4.2 Ensure the Powerscopes identified in Enclosure 1 or 2 for the EDG
being tested are in the monitor mode prior to the EDG breaker
closing onto the 4160 Volt Bus.

4.3 MVP-4C (Gear Oil Pump for MVP-1C) will, start when MVP-1C is started
and run for 3 minutes.

''
IE MVP-40 stops before the EGOG block load is complete,
R!ffi have Operations restart HUP-4C.

4.4 Start the Visicorder identified in Enclosure 1 or 2 for the EDG
being tested just prior to the EDG breaker closing onto the 4160
Volt Bus.

4.5 Verify that the Powerscopes and Visicorder are operating properly
and data is being recorded.

4.6 Stop the Powerscopes and Visicorder for the EDG being tested once
the BLOCK loading has been completed and the EDG is supplying the
4160 Volt ES Bus.

4.7 Label the Powerscope and Visicorder chart paper with the following;
PT-340, Date, Heasuring Equipment Number, Phases Recorded and EDG.

4.8 Repeat Steps 4.1 through 4.7 and verify that Section 3.0 is still ,

satisfied prior to starting the test on the other EDG.

4.9 Notify the Nuclear Shift Supervisor and/or Operator on duty that the
test is complete.

4.10 After the completion of SP-417, remove the test equipment installed
by Enclosure 1 and 2 per Section 5.0.

(

PT-340 Rev. 1 Page 5
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5.0 FOLLOW-UP ACTIONS

5.1 RESTORATION INSTRUCTIONS

5.1.1 Remove PowerScope connections from the 4160 Volt Engineered
Safeguards Bus 3A PT's secondary for each phase.

// [2/!(/Completed By: ht O . I--- Date:

Independent Verification: / Date: ''lto/9/

5.1.2 Remove PowerScope connections from the EGDG-1A 4160 Volt Generator
output PT's secondary for each phase.

Completed By: [ Date: //[2e/ 9/
Independent Verification: l/3 / Date: u /20/7/

5.1.3 Remove PowerScope connections from the 480 Volt Engineered
Safeguards Bus 3A PT's secondary for ea h phase.

Completed By: N A4 //!2/h /Date:-

Independent Yerification: U / Date: /< / 't e /9/,

5.1.4 Remove PowerScope connections from the 480 Volt Engineered
Safeguards HCC 3A2, Unit lA for each phase.

Comp 1eted By: W.* s Date: h-Jo- 9/

Independent Verification: It//h M e~ Date: //-0 0-9 /

5.1.5 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3A2, Unit 7A.

Completed By: ##/ A Date: // .2 0- 7/

Independent Verification:f*lN/,s//hi de Date: // -4 0-9 /
go -

(
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5.1.6 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3A2, Uni 8C.

Completed By: Date: / r - 20' 9/

Independent Verificatlon:fN/4J/JL MM Date: 1/ c26-9 /
O#

25.1.7 Remove PowerScope connections from the 480 Volt Engineered
'Safeguards Bus 3Al, Unit A for ea phase.

Completed By: Date: / r. 2A- 9 !

Independent Verification: Ulldd>h1.h Date: //-00-9/
VA

5.1.8 Remove PowerScope connections from the 480 Volt' Engineered
Safeguards MCC 3A1, Unit ,.

Completed By: M Date: / /- 2 0- 7

Independent Verification:C N M /h. h Date: //-20-91
91

'

5.1.9 Remove PowerScope connections from the 480 Volt Engineered
Safeguards Bus 3A3, Uni IAC/r ch phase.

Completed By: l\ Date: / l 10 - @ ,

Independent Verification: OOSJ/hddM Date: //-20- 9/
'

VJ i

5.1.10 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3A3, Unit 1

Completed By:
,

Date: /('h 6/
Independent Verification: f$/dh1.b Date: //-70 -9/

di
~

,

5.1.11 Remove Visicorder connections from the 4160 Volt Engineered

SafeguardsBus3APTssecondaryforejchphase.
/t /u!9 /Completed By: [ wtd M Date:

- c , ,

Date: /// to/7/Independent Verification: lA ,E~t6//
/

.1.12 ~ Remove PowerScope connections from the 4160 Volt Engineered
'

5

Safeguards Bus 3B PT's secondary for each phase.

Completed By: $b Date: (I- I B- 41 i

Independent Verification: M O b ate: // - / 8 '7 /
- s -;

'

!

.( !

. .

1

4
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5.1.13 Remove PowerScope connections from the EGDG-1B 4160 Volt Generator.

; output PT's secondary for each phase.

Completed By: bb (4 Date: Il-IB-9I
Independent Verification: M ' d _ Date: // ' /S ' T l

i 5.1.14 Remove PowerScope connections from the 480 Volt Engineered
Safeguards Bus 3B PT's secondary for each phase.

Completed By: h- V Date: f(-IB - 91

Independent Verification: M Date: //~ / J' 9/
5.1.15 Remove PowerScope connections from the 480 Volt Engineered.

Safeguards MCC 383, Unit 7AC for each hase.

Completed By: d h o /6PA Date: //--/f-9/
Independent Verification M a~- Date: ///d/f/

5.1.16 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 383, Uni 2KN. ,

Completed 'y: [ I 1 w/#D _ Date://'/9'f/B
-

Independent Verification. dW Date:_ // [ /
5.1.17 Remove PowerScope connections from the 480 Volt Engineered

Safeguards MCC 3AB, Uni 1A for each pha e.

Completed By: I4 dv7 M /> m Date: //~/[~f[
Independent Verification: M d~- Date: //!// 9/

5.1.18 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3AB, Uni 3C.

CompletedBy:[ A # Date://Mf-k!:
.

Independent Verification d# A-- Date: /' /I /
5.1.19 Remove Powerscope connections from the 480 Volt Engineered

Safeguards MCC 381 U it I for ea base..

Completed By: 4 Date:/[' 8 Y- --

Independent Verification: M Date: // /
;

!(
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5.1.20 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 381, Un t 3D

Completed By: Date: ~/['.-

Independent Verification: M Date: # /

5.1.21 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 382, Un t 6A for eac phase.

Completed By: IA
- Date: //'/b !

Date: #!// MIndependent Verification: M/ 4

5.1.22 Remove PowerScope connections from the 480 Volt Engineerad
Safeguards MCC 382, Un t 68. j
Completed By: 4/4 A 7V/[ / Date://'/[
Independent Verification: 8tM @ Date: // /[ f/

5.1.23 Remove Visicorder connections from the 4160 Volt Engineered
Safeguards Bus 3B PT's secondary for each phase.

Completed By: bb Date:, h-18-9:

Independent Verification: Date: // ~ / 8- 9 /

(
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ENCLOSURE 1
;(Page 1 of 4)

ENGINEERED SAFEGUARDS "A" SIDE !
'

TEST EQUIPMENT SETUP
!

1.0 Record the following: I.D NO. CAL.DUE
DATE '

;

PowerScope #1 4160V E.S. A
Channel 1 for Phase A Voltage 57-679 3 /l7/91

4Channel 2 for Phase B Voltage 57 -67'i 3 / o 19 1
Channel 3 for Phase C Voltage sT -67 4 5 t o ist. |

PowerScope #2 480V E.S. A |
Channel 1 for Phase A Voltage s T- 6t?_ 3 /0/s t.

'

Channel 2 for Phase B Voltage- s T - + r t_ y /n /u !

Channel 3 for Phase C Voltage sT-6rz_ 3 / n is t
*

'

PowerScope #3 480V E.S. MCC 3A2
Channel 1 for Phase A Voltage s 7 - G *1 3 //7/9t
Channel 2 for Phase B Voltage 37-6U 3 / o/it

,

Channel 3 for Phase C Voltage s T- 6r1 3/ 0192

( Channel 4 for 120V Relay Coil 57-6:3 3 / o/9t.
.

PowerScope #3A 480V E.S. MCC 3A2 !

Channel 1 for 120V Relay Coil 5 T-M 3/s7/9t
!

PowerScope #4 480V E.S. MCC 3A3
Channel 1 for Phase A Voltage STal 3/ 7/n
Channel 2 for Phase B Voltage < r - tri 2/ O At ;

Channel 3 for Phase C Voltage 57 4 1 2/ o /st- !

Channel 4 for 120V Relay Coil 5 7 -6r1 v o in

PowerScope #5 480V E.S. MCC 3Al
Channel 1 for Phase A Voltage 57 - M 3/17ht
Channel 2 for Phase B Voltage sr-t ry r/ alst !
Chancel 3 for Phase C Voltage Sr-6n s/ n/,2

Channel 4 for 120V Relay Coil S T- 6r9 h n /st
,

. ;
IPowerScope #6 EGDG-1A OUTPUT .

3/ l71 4Channel 1 for Phase A Voltage 5 7- 6F 2' ;

Channel 2 for Phase B Voltage J T -6w 3/ o /91 !

Channel 3 for Phase C Voltage S r -6 n- 3 i ,7 ;st |
|
rVisicorder #1 4160V E.S. A

Low Gain Device for Phase A Voltage $T- O o te lel|$t > !
.

Low Gain Device for Phase B Voltage 57 - 66 f .ilN/qgF h
'

Low Gain Device for Phase C Voltage ST- 661 i, f tv ig, * i.

(-

,

5 bane SEVci AL QAl- ALMc'!Aub "" Y
'

fcsT QA t. iib twTc6 AP7et TusT f
W idiehl ;
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ENCLOSURE 1
(Page 2 of 4)

2.0 Record the device and ID number of test equipment used for the
calibration of the Visicorder traces

DEVICE ID NUMBER G L DUE DATE

h&( T I /7L'/ 3- //-f ?_

came T:rovt 2- 6-92_
.

,

3.0 Record PowerScope calibrated parameters:

PowerScope #1 4160V E.S. A
Phase A voltage 2 volts /div
Phase B voltage EO volts /div
Phase C voltage 20 volts /div

PowerScope #2 480V E.S. A
Phase A voltage 20 volts /div
Phase 8 voltage to volts /div
Phase C voltage to volts /div

PowerScope #3 480V MCC 3A2
Phase A voltage EU volts /div
Phase B voltage to volts /div
Phase C voltage FO volts /div
120V Relay Coil V volts /div

PowerScope #3A 480V MCC 3A2
#120V Relay Coil volts /div

PowerScope #4 480V MCC 3A3
Phase A voltage 70 volts /div
Phase B voltage to volts /div
Phase C voltage PO volts /div
120V Relay Coil V volts /div

PowerScope #5 480V MCC 3Al
Phase A voltage 20 volts /div
Phase B voltage To volts /div
Phase C voltage fu volts /div
120V Relay Coil 2f volts /div

PowerScope #6 EGDG-1A OUTPUT
Phase A voltage 20 volts /div
Phase B voltage lo volts /div
Phase C voltage 10 volts /div

(

PT-340 Rev. 1 Page 11
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ENCLOSURE 1
'

(Page 3 of 4)
,

Visicorder #1 4160V E.S. A |

Phase A voltage Id20 volts /m i
Phase 8 voltage /< 376 volts /mm i

Phase C voltage /,378 volts /m |
|

4.0 Connect PowerScopes as follows:

Connect PowerScope #1 to the 4160 Volt Engineered Safeguards Bus 3A !

PT's Secondary to record a phase to neutral voltage for each phase. |

$b b Date: (1- B 91Installed by:

Independent Verification: k *1 Date: //'//- 9/

.

:
'

Connect PowerScope #2 to the 480 Volt Engineered Safeguards Bus 3A
PT's Secondary to record a phase to neutral voltage for each phase. i

Installed by: %b Date: (1 iB 41

/A./3 ' 9[Independent Verification: te:

[. l
i

Connect three channels of PowerScope #3 to the 480 Volt ES MCC 3A2, '

Unit IA incoming to record each phase to neutral voltage. As directed ;

by the System Engieer, connect the fourth channel across the Unit 7A ;

'CPT secondary or the coil of Relay 42/5MF.

Installed by: b4$- </.Ms- Date: ll -l 5- 1 i

// /6'4/Independent Verification: Date:

7 ;
!,

As directed by the System Engineer, connect PowerScope #3A to the 480
Volt ES MCC 3A2, Unit 8C CPT's secondary or the coil of Relay 42/10MF. i

Installed by: I e Date: //-is' if

Independent Verification: [nno Date: 11 If Si
t i

|
|

|

(* 1

)
i

!

!
;

PT-340 Rev. 1 Page 12 ;
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ENCLOSURE 1 i
(Page 4 of 4)

|

Connect three channels of PowerScope #4 to the 480 Volt ES MCC 3A3,
Unit IAC incoming to record each phase to neutral voltage. As

!directed by the System Engieer, connect the fourth channel across the -'

Unit IDF CPT secondary or e coil of Relay 42/R.

Installed by: A/ a- Date: //-1L- 4 /

Independent Verification: Date: //-/87/

/' |

_

|

Connect three channels of PowerScope #5 to the 480 Volt ES MCC 3A1, |Unit 13A incoming to record each phase to neutral voltage. As
;directed by the System Engieer, connect the fourth channel across the

4C CPT secondary or t e c 11 of lay 42/8MR.a

[C Date: //-/PM iInstalled by: mA. -

Independent Verification: A Date: ///[#
1

;

f' Connect three channels of PowerScope #6 to the EGDG-1A 4160 Volt,

i Generator Output PT's Secondary to record a phase to neutral voltage
for each phase.

Installed by:. SL 4 oate: itus-9 :
Independent Verification: MNE, [bte: //'/3-7'/

L/
'

Connect three channels of Visicorder #1 to the 4160 Volt Engineered
Safeguards Bus 3A PT's Secondary to record a phase to neutral voltage
for each phase.

Installed by: b b .b 4 Date- H -88-9 I

Independent Verification: ate: Il'/ M /

,

.
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ENCLOSURE 2
(Page 1 of 4)

ENGINEERED SAFEGUARDS 'B' 51DE

TEST EQUIPMENT SETUP

1.0 Record the following: I.D. NO. CAL.0UE
DATE

__

PowerScope #7 4160V E.S. B
Channel 1 for Phase A Voltage S7 - P5' 3/f 7/9L
Channel 2 for Phase B Voltage 5 7-6r 3/oML
Channel 3 for Phase C Voltage s T-pr 3/ol5L_

PowerScope #8 480V E.S. B
Channel 1 for Phase A Voltage ST -(Jo 3//7 191
Channel 2 for Phase B Voltage ST - tro 3 lo in
Channel 3 for Phase C Voltage 57 -6 to 3 /o /9z.

PowerScope #9 480V E.S. MCC_383
Channel 1 for Phase A Voltage .57-079 3/17ht
Channel-2 for Phase B Voltage sT - '79 Jh 7 /n
Channel 3 for Phase C Voltage 57- m 3losse
Channel 4 for 120V Relay Coil S T -wt .f /o /9 t-

f
PowerScope #10 .480V E.S. MCC 3AB

Channel 1 for Phase A Voltage 5T-672 3/f74E
Channel 2 for Phase B Voltage 57 - f 71 1/n /9t-
Channel 3 for Phase C Voltage 5 7-PL 4 /o ist
Channel 4 for 120V Relay Coil 5 7-pt 3 / o /5t-

PowerScope #11 480V E.S. MCC 381
Channel 1 for Phase A Voltage ST4h 3 /l7 ht
Channel 2 for Phase B Voltage sT-nv 3 fo Mt
Channel 3 for Phase C Voltage 5748 3//7/tt
Channel 4 for 120V Relay Coil $T- 44 3 / o /at t

PowerScope #12 480V E.S. MCC 3B2
Channel 1 for Phase A Voltage 57-PP .7 /l7 bt
Channel 2 for Phase B Voltage s r-Os J /i> h 2
Channel 3 for Phase C Voltage .s t - pr ? /17/5 2
Channel 4 for 120V Relay Coil 57-Dr 3 /0 /9L

PowerScope #13 EGDG-18 OUTPUT
Channel 1 for Phase A Voltage ST- P3 NI7 N2.
Channel 2 for Phase B Voltage Tr-p> 3/o /91
Channel 3 for Phase C Voltage sr-61 7 /17 ISL-

Visicorder #1 4160V E.S. A
low Gain Device for Phase A Voltage ,Jr-61Y II/ldil #

( Low Gain Device for Phase B Voltage sr 6 68 n/H /0 *
6fi in *Low Gain Device For Phase C Voltage sr- 74 d

4 BATE Sh h CAL Ps@ce+9,TL log.
~

o u. 6c Po r GAQ,cAn-c AF ze #
'i:t.AJu

PT-340 Rev. 1 Page 14 gg
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ENCLOSURE 2
(Page 2 of 4)

2.0 Record the device and ID number of test equipment used for the
calibration of the Visicorder traces

DEVICE ID NUMBER CAL 00E DATE
1

NP>LE T.T 1974 g /tth 2-

lloLT/067E 'Tl lo'4 L N6 7

3.0 Record PowerScope calibrated parameters:

PowerScope #7 4160V E.S. B
Phase A voltage 20 volts /div
Phase B voltage 20 volts /div
Phase C voltage 20 volts /div

PowerScope #8 480V E.S. B
Phase A voltage 24] volts /div '

Phase B voltage ?o volts /div
Phase C voltage lo volts /div

PowerScope #9 480V MCC 383
Phase A voltage EU volts /div
Phase B voltage FO volts /div
Phase C voltage b'O volts /div
120V Relay Coil 2 r- volts /div

PowerScope fl0 480V MCC 3AB
Phase A voltage YO volts /div
Phase B voltage 70 __ volts /div
Phase C voltage JV volts /div
120V Relay Coil u- volts /div i

PowerScope #11 480V HCC 381
Phase A voltage 70 volts /div
Phase B voltage FO volts /div
Phase C voltage FO volts /div
120V Relay Coil 2r volts /div

,

PowerScope #12 480V HCC 382
Phase A voltage D volts /div
Phase B voltage FO volts /div
Phase C voltage 90 volts /div
120V Relay Coil 2r volts /div

PowerScope #13 EGDG-1B OUTPUT
Phase A voltage 2A volts /div

, Phase B voltage te volts /div
Phase C voltage to volts /div

PT-340 Rev. 1 Page 15
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ENCLOSURE 2
(Page 3 of 4)

Visicorder #2 4160V E.S. B
Phase A voltage /.373 volts /m
Phase B voltage i 3 72 volts /m
Phase C voltage /, 3 73 vol ts/m

4.0 Connect PowerScopes as follows:

Connect PowerScope #7 to the 4160 Volt Engineered Safeguards Bus 3B
PT's secondary to record a phase to neutral voltage for each phase.

Installed by: M Date: 6/rl[W
Independent Verification: Tb Date: H -ie -91

Connect PowerScope #8'to the 480 Volt Engineered Safeguards Bus 3B
PT's secondary to record a phase to neutral voltage for each phase.

M //[< 9/Installed by: At Date:
- s .

( Independent Verification: Ib Date: h-:B %
'

Connect three channels of PowerScope #9 to the 480 Volt ES HCC 383,
Unit 7AC to record each phase to neutral voltage. As directed by the
System Engieer, connect the fourth channel across the Unit 2KN CPT
secondary or the coil of Relay 42/M.

Installed by: A Mm Date: ///6- 7/
Independent Verification: M Date: .//-//d/, , , - -

Connect three channels of PowerScope #10 to the 480 Volt ES MCC 3AB,
Unit lA to record each phase to neutral voltage. As directed by the
System Engieer, connect the fourth channel across the Unit 3C CPT

,

secondary or the co3 of Rjl y 42/7MF.e

Installed by: M Date: NO-H

Independent Verification: Date: //'/di/
v' v

.*

P

PT-340 Rev. 1 Page 16
. . _ . ._---_- _ _____-____.
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ENCLOSURE __2 -

(Page 4 of 4)

Connect three channels of PowerScope #11 to the 480 Volt ES MCC 381,
Unit IA to record each phase to neutral voltage. As directed by the
System Engieer, connect the fourth channel across the Unit 3D CPT
secondary or the coil of Relay 42/8M.

Installed by: bN- * Date: || -15- 1 )

Independent Verification: M Date: ll-15-91
I

Connect three channels of Powerscope #12 to the 480 Volt ES MCC 382,
Unit 6A to record each phase to neutral voltage. As directed by the
System Engieer, connect the fourth channel across the Unit 6B CPT
secondary or the il of R lay 42/12MF.

<N.e.* ,. , -
'

Date: // - / L-7(Installed by- /

Independent Verification: Date: //-//-9/
.

Connect PowerScope #13 to the EGDG-1B 4160 Volt Generator output PT's
secondary to record phase to neutral voltage for each phase.

//,!/lb./Installed by: Wd Ar ~ Date:
.

Independent Verification: 6b Date: h-t8-91
.

I

Connect Visicorder #2 to the 4160 Volt Engineered Safeguards Bus 3B
PT's secondary to record a phase to neutral voltage for each phase.

Installed by: [v - Date: 4 #d/
Independent Verification: Ib Date: H-tF4f

,

l
1.

( !

1

!
4

PT-340 Rev. 1 Page 17
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ENGITIERED 1 ATE 5 "A" SIDE 205URE 3
BLDCK LDADICS VOL. r5JLSLREPINTS .ge 4 af 1)

ECS-A BLDCK 4 STAJtTING VOLTAff PROFILE & 60% TI!E INTERVAL MARK

|POWER PHASE A PHASE B PHASE C 4?/CDit
SCDPE

Numb of Volts PT Calcu- N d of Volts PT Calcu- N d of Volts PT Calcu- Nsb of Volts Ca lcu-Olvs. per Ratio lated Divs. per Ratio lated Olvs. per Ratto lated Dtvs. per latedDiv. Volts Div. Volts Div. Volts Div. Volts

W
, 2G 35 ,/ [ N 35 .[ [ 2r.) 35 [

1 MIN 39vr ?v 2/)s6 2d 357 . P92_ 20 35 D 3537n rr 2. 99t 3vvr ?v
60% l 146 20 WWr7 3 111 29 35 10 3535

M3.11 3.2 11 We
/ 20 * / / 20 * / _/ 20 4M /

2dz MIN t .as s- 20 4 yotyc z.rco 20 4 396. 7cr ?.170 4 3 c,7. (&
60% 1,279 (O 4 y r3, (, /, 1 3,274 20 4 y S{ . [(, ').2 0 D 4 t/9 f.76
W f R) N/A 7 [ h N/A [ $''Q N/A 2f ,/

"

3 MIN 2.fr3 % N/A 19g.01 _ hD N/A 3.Zyo S'O N/A yyi .y y,p3/ 23- p 09, y

60% | 3 . ]'){) % N/A y(4,94 [ h N/A [' 3. 4 2 a- 3'o N/A 995.co I 4. A t 7 7s ~ /ir vs

|,/ 2.s ' /m

| 3 .f #3A MIN
r/3 <f N./l*

|4.yyO 2s ~~ / f y , '))-
60%

m I ./ hh N/A / / 5'a N/A / _/ 50 N/A ,/ |f' ('s' ~ f
4 M14 2 . 9 2 ?_ FO N/A h p,g g g ,gq 3 .yy h/A D 3 ,91 2 3T0 (D N/A M9.06 t'3 ,

60% },y6y k) N/A y yy qey | 3 {(3 p N/A ygy 93 3.q1r {D N/A y -)p ey) ( p$^
W (T) N/A $}j N/A [ fD N/A [ [ 2[,

,

! 7 . pf( IO N/A 39r.Of 2 . F'-') I N/A 39p t.g 7 , p3 g (O N/A ggggy ,[ p g'5 MIN i

,

| 60% i 3 . t rl TO N/A q qq, ry g } ,qq p $) N/A N)f Co 3.N3r TO N/A y75- Q? i [ 2[ /
'

/ 20 35 ./ / 20 35 / / 20 35 /m

| 6 MIN 2 .3'13 d(.) 35 3 439.g3 g ,773 2.0 35 33 g g . ,f 3. gc)z 20 35 3]gs ,;2
60% 1.247 20 35 _h 30.72. . 3 i n. 20 35 We ,e 3.70, 20 35 33, s .o r|

|

|

|

|
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PS06 EGDG 1A OUTPUT Nov 18 1991

AN BUS PT VOLTAGE SAG 11:43:20.78PM

51.0 Vrms minimum
.

82.8 Vrms maximum
7.0 seconds below threshold
5.0 seconds above threshold

2OOV , , , , , , , , ,

_
_

-
_

-

_

-
_

~

l

I '

jgg? fr : ::: ::_ hb_rcn:::':hqyg;,E:hs:g{l,

-
_

-.

4

OV ' ' ' ' ' ' ' ' '

20.0 V/div vertical 2 sec/div horiz.
AN BUS PT VOLTAGE SAG

PS06 EGDG 1A OUTPUT Nov 18 1991 11:45 PM
|

|

,
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PS06 EGDG 1A OUTPUT Nov 18 1991

AN BUS PT VOLT. SAG END 11:43:37.08PM

56.6 Vrms minimum
80.9 Vrms maximum

_

200V , , , , , , ,

-
_

-
_

-
_

_

_

[f"[y N~f j KM ) ~IE
,

-

,

_
_

_ ,

_

OV ' + i ' ' ' ' ' '

20.0 V/div vertical 2 sec/div horiz.
AN BUS PT VOLTAGE SAG ENDED

PS06 EGDG 1A OUTPUT Nov 18 1991 11:48 PM



. _ _ _ - _ _ _ - - - _ - - _ - _ _ _ _ _ _ - - - _ ___ _ . . . . _ _

PS06 EGDG 1A OUTPUT Nov 18 1991

- 11N BUS PT VOLTAGE SAG 11:43:20.78FM

51.1 Vrms minimum
82.0 Vrms maximum
7.2 seconds below threshold
4.8 seconds above threshold

200V , , , , , , , , ,

_ _

_ _

_ .
_

. _

_ _

y 5:_: T:::-: ~ - : ' ::
::-~ :T :: 1_ "'': : { :D

_ . _

_ _

' i i t f i ' i iOV
20.0 V/div vertical 2 sec/div horiz.

BN BUS PT VOLTAGE SAG
PS06 EGDG 1A OUTPUT Nov 18 1991 11:44 PM
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PS06 EGDG 1A OUTPUT Nov 18 1991

BN BUS PT VOLT. SAG END 11:43:37.06PM

56.2 Vrms minimum
80.0 Vrms maximum

200V , , , , , , , , ,

-
_

!
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._ .
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- _

y _MT~ :}: '.Q.X)
~

M :-T~:
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OV i i i i i i i i i

20.0 V/div vertical 2 sec/div horiz.
BN BUS PT VOLTAGE SAG ENDED

PS06 EGDG 1A OUTPUT Nov 18 1991 11:47 PM

,



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _._

PS06 EGDG 1A OUTPUT Nov 18 1991

CN BUS PT VOLTAGE SAG 11:43:20.79PM

51.4 Vrms minimum
82.1 Vrms maximum
7.3 seconds below threshold
4.8 seconds above threshold

200V , , , , , , , ,

- _

_ _

_ _

>

_ _

.

_ _

72.0V - - - - - - - - - -
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PS01 4160V ES BUS 3A Nov 18 1991
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'PS01 4160V ES BUS 3A Nov 18 1991
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PS01 4160V ES BUS 3A Nov 18 1991
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PSol 4160V ES BUS 3A Nov 18 1991
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PSO2 480V ES BUS 3A Nov 18 1991
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PSOS MCC 3Al Nov 18 1991

PHASE AN VOLT. SAG END 11:43:08.32PM
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PSOS MCC 3Al Nov 18 1991
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PSO3 MCC 3A2 Nov 18 1991
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PSO4 MCC 3A3 Nov 18 1991
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PS13 EGDG 1B OUTPUT Nov 18 1991
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PS13 EGDG 1B OUTPUT Nov 18 1991
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PS13 EGDG 1B OUTPUT Nov 18 1991

BN BUS PT VOLTAGE SURGE 12:44:35.54PM
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PS13 EGDG 1B OUTPUT Nov 18 1991

CN BUS PT VOLTAGE SAG 12:44:19.30PM
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PS13 EGDG 1B OUTPUT Nov 18 1991-

CN BUS PT VOLTAGE SURGE 12:44:35.58PM

74.7 Vrms maximum
60.6 Vrms minimum
7.7 seconds below threshold
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PS07 4160V BUS 3B Nov 18 1991

PHASE AN VOLTAGE SAG 12:44:05.92PM
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'PS07 4160V BUS 3B Nov 18 1991

PHASE BN VOLT. SAG END 12:44:23.84PM
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PS07 4160V BUS 3B Nov 18 1991

PilASE BN VOLT. SAG END 12:44:41.95PM
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76.4 Vrms maximum
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PS07 4160V BUS 3B Nov 18 1991-

PHASE CN VOLT. SAG END 12:44:23.84PM
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200V i , , , , , , , ,

;

i _

i
'

-

_

-

-

'

i

i
_ ;

-

!
)

_ p
-

- _ =: r :: - -
. : : ::15

_
-

_ ; -

OV I ' ' ' ' ' ' '' -

20.0 V/div vertical 2 sec/div horiz.
PHASE CN VOLTAGE SAG ENDED

PS07 4160V BUS 3B Nov 18 1991 12:46 PM



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

PS07 4160V BUS 3B Nov 18 1991

PHASE CN VOLT. SAG END 12:44:42.09PM
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PS08 480V BUS 3B Nov 18 1991 '

|

AN BUS PT VOLT. SAG END 12:44:10.88PM
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83.1 Vrms maximum
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PS08 480V BUS 3B Nov 18 1991

AN BUS PT VOLT. SAG END 12:44:29.06PM

59.7 Vrms minimum
75.7 Vrms maximum
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PS08 480V BUS 3B Nov 18 1991

BN BUS PT VOLT. SAG END 12:44:10.87PM
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PS08 480V BUS 3B Nov 18 1991

11N BUS PT VOLT. SAG END 12:44:29.03PM
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PS08 480V BUS 3B Nov 18 1991

CN BUS PT VOLT. SAG END 12:44:10.89PM
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PS08 480V BUS 3B Nov 18 1991

CN BUS PT VOLT. SAG END 12:44:29.07PM
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PS11 MCC 3B1 Nov 18 1931

PIIASE AN VOLT. SAG END 12:44:27.08PM
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321.3 Vrms maximum
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PS11 MCC 3B1 Nov 18 1991
|

PHASE AN VOLT. SAG END 12:44:44.09PM !
'
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PS11 MCC 3B1 Nov 18 1991

PHASE BN VOLT. SAG END 12:44:26.87PM
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PS11 MCC 3B1 Nov 18 1991

PHASE BN VOLT. SAG END 12344345.59PM

235.2 Vrms minimum
297.7 Vrms maximum
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PS11 MCC 3B1 Nov 18 1991

PHASE CN VOLT. SAG END 12:44:27.54PM -

l
40.0 Vrms minimum
t

325.7 Vrms maximum
.

I
800V , , , , , , , ,

-

-

!
-

f _

-

_

,

- <
-

I

-
,

!

-

.

;;_ :::::. ., _ _ :: 5 .,;1h 9V

J
i

-

_

-

_

OV ! i i i i i i i
'

80.0 V/div vertical 2 sec/div horiz.
PHASE CN VOLTAGE SAG ENDED

PS11 MCC 3B1 Nov 18 1991 12:47 PM



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .______

PS11 MCC 3B1 Nov 18 1991

PHASE CN VOLT. SAG END 12:44:43.89PM
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305.9 Vrms maximum
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PS11 MCC 3B1 Nov 18 1991

UNIT 3D VOLT. SAG END 12:44:27.16PM
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PS11 MCC 3B1 - Nov 18 1991

UNIT 3D VOLT. SAG END 12:44:44.16PM
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PS12 MCC 3B2 Nov 18 1991

PHASE AN VOLT. SAG END 12:44:08.81PM
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324.8 Vrms maximum
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PS12 MCC 3B2 Nov 18 1991

PHASE AN VOLT. SAG END 12:44:25.87PM
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304.4 Vrms maximum
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PS12 MCC 3B2 Nov 18 1991

PHASE BN VOLT. SAG END 12:44:07.80PM
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330.8 Vrms maximum
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PS12 MCC 3B2 Nov 18 1991

PHASE BN VOLT, SAG END 12:44:26.03PM

239.O Vrms minimum
302.8 Vrms maximum
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PS12'MCC 3B2 Nov 18 1991

PHASE CN VOLT. SAG END 12:44:09.01PM
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PS12 MCC 3B2 Nov 18 1991

PHASE CN VOLT. SAG END 12:44:26.01PM
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303.6 Vrms maximum
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PS12 MCC 3B2 Nov 18 1991

UNIT 6B VOLT. SAG END 12:44:07.78PM

O.O Vrms minimum
149.3 Vrms maximum
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:PS12 MCC 3B2 Nov 18 1991
i

UNIT 6B VOLTAGE SAG 12:44:23.93PM
i

107.7 Vrms minimum
136.1 Vrms maximum
7.5 seconds below threshold
2.3 seconds above threshold
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PSO9 MCC 3B3 Nov 18 1991

PHASE AN VOLT. SAG END 12:44:07.56PM

O.0 Vrms minimum
324.4 Vrms maximum
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PSO9 MCC 3B3 Nov 18 1991

PHASE AN VOLT. SAG END 12:44:24.54PM
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PSO9 MCC 3B3 Nov 18 1991

PHASE BN VOLT. SAG END 12:44:06.50PM
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333.9 Vrms maximum
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PSO9 MCC 3B3 Nov 18 1991

PHASE BN VOLT, SAG END 12:44:24.61PM
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PSO9 MCC 3B3 Nov 18 1991

PHASE CN VOLT. SAG END 12:44:07.71PM
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PSO9'MCC 3B3 Nov 18 1991

PHASE CN VOLT. SAG END 12:44:24.72PM
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PSO9 MCC 3B3 Nov 18 1991

UNIT 2KN VOLT. SAG END 12:44:07.23PM
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