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L0 PURPOSE

The purpose of this procedure is threefold:

1) Measure 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" lLoading 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-113A, Work Request Initiation and Work Package Control

2.2 DEVELOPMENTAL REFERENCES

NRC Letter to FPC memo 3NO989-20, Dated September 18, 1989
NOE Letter to M. J. Fitzgerald memo NEAS0-0398, Dated March 7, 1990

—
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3.1

3.2

3.2.1

3.3

PT-340

PESCRIPTION

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 actuatiom, particularly after the
completion of BLOCK 1 and the BLOCK 2 lToads are starting. Data from
this test would be used to determine the volta*es at the 480/120
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 88-05-24-0] 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.

LIMITS AND PRECAUTIONS

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
be necessary.

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).

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, pge 8-24).
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1.4

3.4.]

3.4.2

3.4.3

3.4.3.1

3.4.3.2

3.4.3.3

3.4.3.4

3.4.4

PT-340

PREREQUISITES

Equipment

o 14 Powerscope's

o Powerscope Paper

¢ Cable to connect Powerscopes

0 2 Visicorders calibrated with tenth of a second time Tines,
¢ 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

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

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

This procedure is written to be performed by twc Nuclear
Electricians and two System Protection and Control Technicians

reporting to their respective Supervisors. There are no other
skills required.

Data Collection

See Enclosure 3 and 4
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Initial conditions

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

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

Plant heatup is in progress per 0P-202, Plant Heatup.

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

Test equipment should be connected to Non - E.5. backed supplies
during this test to ensure that all data is recorded during the LOOP
and BLOCK Toading.

NOTE: The following MOV’'s may be disabled during the test by
removing the leads connecting the vilve to the contactor at
the MCC and tagging them.

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

o Control Power to MUV-73 from MCC 3A3, Unit 1DF breaker is not
positioned "OFF" but is instead left "ON*

o Control Power to MUV-257 from MCC 3B2, Unit 6B breaker is not
positioned to the "Lock-Reset" position but is instead left “ON"

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

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

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

The equipment being monitored by this test should be available
(1.e., not out on clearances) to insure data will be obtained. The
equipment 1s listed below.

o MUV-40 o AHF-226

0o MUV-260 o MUV-27

o MUW-73 0 MUP-4C
0HV-34V o MUV-257
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4.0  INSTRUCTIONS

PT-340

LR R R e e s s e e e e e s s e s R e s e e A e e e e e e

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.
TR R IR AR

La 2 2 2 2 2] LA R R R e R e R e e R e s e e e e A e e e L

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.

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.

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.

MUP-4C (Gear 011 Pump for MUP-1C) will start when MUP-1C is started
and run for 3 minutes.

IF MUP-4C stops before the FGDG block load is complete,

THEN have Operations restart MUP-4C.

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.

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

Stop the Powerscopes and Visicorder for the EDG being tested once
the BLOCK 1oading has been compieted and the EDG is supplying the
4160 Volt ES Bus.

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

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.

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

After the completion of SP-417, remove the test equipment installed
by Enclosure 1 and 2 per Section 5.0.
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5.0  FOLLOW-UP ACTIONS
5.1 RESTORATION INSTRUCTIONS

$.1.1 Remove PowerScope connections from the 4160 Volt Engineered

Safeguards Bus 3A PT's secondary for each phase.
| Date: _J 1'24 1/

'/ Date: (1 (o/%¢

[ 34

Completed By:
Independent Verification: L )

$.1.2 Remove PowerScope connections from the EGDG-1A 4160 Volt Generator
output PT’s secondary for each phase.

Completed By: L/kﬂww M"‘ Date: l(/yj 9/

Independent Verification: L7 W Date: ¢ l201 %

$.1.3 Remove PowerScope connections from the 480 Volt Engineered
Safeguards Bus 3A PT's secondary for each phase.

Completed By: (/]/ﬂ«w / - Date:J/T/l{/Q/
Independent Verification: L3 W Date: n/ro/Gy

$.1.4 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3A2, Unit 1A for each phase.

Completed By: %M Date: //-2c-F
Independent Veriﬂcation:ﬂ#_x&.&nﬁ_ Date: //-2¢-Qy

$.1.5 Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3A2, Unit 7A.

Completed By: MJK@M Date: J/-20-F
Independent Verificatton:ﬁWm,_&m Date: _/(-20-9/
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5.1.6

$.1.7

5.1.8

5.1.9

5.1.10

5.1.11

ERRrE

PT-340

Remove PowerScope connections from the 480 Velt Engineered

Safeguards MCC 3A2, Unit BC.
Completed By: | M __ Date:_y/-20- 9/
Independent Verification:%m Date: {[-&2[ =

Remove PowerScope connections from the 480 Volt Engineered

Safeguards Bus 3Ama§ phase.
Completed By: Z a-/Q—O Date: /y-20- Y
Independent Veriffcation:_{%ﬁ@% Date: 41-20-91

Remove PowerScope connections from the 480 Volt Engineered

Safeguards MCC 3A1, Unit AC.
Completed By: £/, M Date:_/(~20-V

Independent Veriﬂcation:ﬁ%{‘g/jh-w Date: __//-20-9

Remove PowerScope connections from the 480 Volt Engineered

Safeguards Bus 3A3, Um‘%lAC rg::&rye.
Completed By: Date: /(- 20 - F
Independent Verification:ﬂ%&‘mh__ Date: J/-20-9/

Remove PowerScope connections from the 480 Voit Engineered

Safeguards MCC JABM
Completed By:”77 ,/“/(/ Date: /I < 9/
Independent Verification:%lm_.m_ Date: //-20-9y

Remove Visicorder connections from the 4160 Volt Engineered

Safeguards Bus 3A PT s secondary for ejch phase.
Completed By: Q%Lm‘ £ : c,mZi Date: Il/“/ﬂ]

/
Independent Verification:_ [ IA'M Date:_ s/ te/%/

Remove PowerScope connections from the 4160 Yolt Engineered
Safeguards Bus 3B PT's secondary for each phase.

Completed By: g'&vt C‘} Date:_(i-18-9)
Independent Verification: ./n/"%n /42,4“ Date: N/ ~/8~9/
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Remove PowerScope connections from the EGDG-1B 4160 Volt Generator
output PT’s secondary for each phase.

Completed By: <)(:L«~ C«mﬂ Date:_i1-/g-9]

* -
Independent Verification: &/%w f/ﬁ:é Date: //~/8- 7/

Remove PowerScope connections from the 480 Volt Engineered
Safeguards Bus 38 PT's secondary for each phase.

Completed By: Sﬁw Cﬂ Date:_ I(-18-%4

Independent Verification: M@s Date: _//~ /3~

Remove PowerScope connections from the 480 Volt Engineered
Safequards MCC 3B3, Unit 7AC for each phase.
' — Date:[/—/ g-7/

Completed By:

_Léiﬂ%_ Date: ///'?/f/

Independent Verification:

Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3B3, Unif 2KN. .

Completed By: Date: //’/5” g/

Independent Verification: U Date: ////f/fl

Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3AB, Unit 1A for each phase.
' Date://'/.g“?/

Completed By:

Date: ////4 / 7/

Independent Verification:L

Remove PowerScope connections from the 480 Volt Engineered

Safeguards MCC 3AB, Unit 3C.
Date://’/g'i/

Complieted By:

Independent Verification: Date: /’//’/7/

Remove PowerScope connections from the 480 Volt Engineered

Safeguards MCC 3B1, Upit 1
Completed By: — Date:[’g‘?/

Independent Verification: AUW %%,. Date: ////f/f/




5.1.20

5.1.21

5.1.22

$.1.23

DT.24N

Remove PowerScope connections from the 480 Volt Engineered

Safeguards MCC 3B1, Unjt 3D.
Date://“/g’?/

Completed By:

Date: /// «f/ 7/

Independent Verification:

Remove PowerScope connections from the 480 Volt Engineered
Safeguards MCC 3B2, Unjt 6A for eac phase.

4 Date: //‘/5,'9/

Completed By:

Date: ////l /f/

Independent Verification:

Remove PowerScope connections from the 480 Volt Engineerad

Safeguards MCC 382, Unit 6B.
Completed By: ) ,%? 'ﬁ Date:l/’lf -71

A
Independent Verification:__g_éﬂm_ Date: /j//f/f/

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

Completed By: St«:@%ﬁ Date: [(—-(B-94
Independent Verification: " %ate: i~c8~ay




1.0

PT-340

ENCLOSURE 1
(Page 1 of 4)

ENGINEERED SAFEGUARDS *A* SIDE
TEST EQUIPMENT SETUP

Record the following:

PowerScope #1
Channel
Channel
Channel

PowerScope #2
Channel
Channel
Channel

PowerScope #3
Channel
Channel
Channel
Channel

PowerScope #3A

Channel

PowerScope #4
Channel
Channe)
Channel
Channe)

PowerScope #5
Channe!
Channel
Chanrel
Channel

PowerScope #6
Channel
Channel
Channel

Visicorder #1

4160V E.5. A

I for Phase A Voltage
2 for Phase B Voltage
3 for Phase C Voltage

480V £.5. A

1 for Phase A Voltage
2 for Phase B Voltage
3 for Phase C Voltage

480V E.S5. MCC 3A2

1 for Phase A Voltage
2 for Phase B Voltage
3 for Phase C Voliage
4 for 120V Relay Coil

A

480V E.5. MCC 3A2
1 for 120V Relay Coil

450V £.5. MCC 3A3
1 for Phase A Voltage
2 for Phase B Voltage
3 for Phase C Voltage
4 for 120V Relay Coil

480V E.5, MCC 3A]
1 for Phase A Voltage
2 for Phase B Voltage
3 for Phase C Voltage
4 for 120V Relay Coil

- P
1 for Phase A Voltage
2 for Phase B Voltage
3 for Phase C Voltage

4160V E.S. A
Low Gain Device for Phase A Voltage
Low Gain Device for Phase B Voltage
Low Gain Device For Phase C Voitage

I1.D NO. | CAL.DUE
DATE
ST-62Y | 3 /17 2
ST 67 Y 315 1%L
sT-679 | 3/ /9L
ST-682 3/
ST-%%2 | 3 /1219
ST-6%82- | 3 /17142
ST~613 | 3/i71%2
S1-617 3/ 13/
s Tt 3/ 2142
ST-¢683 13/:172/49L
S 7-L63 3172/9L
57 -68) 3/ 12192
§T -€1! 1172 AL
ST -681 3/12/52
ST -62l 37 12 /9%
57 -Lay 2174
sT-¢8Y 3/ 17/9L
ST-bEY Y i7/92
ST~ 684 172/92
s7-68 | ¥l
ST 6% | 3)12/4
ST~6%y 31(7])9L
$i- Blo h!t"hl*
St~ S| v lid]st ¥
i be ] s ®

% HAE Shewiac CAc Pei’ﬁoP_ﬂub' w it Ae

&57 Cacihoard AFne waT
¥k l‘laé’ﬂ
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2.0

3.0

PT-340

ENCLOSURE 1
(Page 2 of &)

Record the device and 1D number of test equipment used for the

calibration of the Visicorder traces

DEVICE 1D_NUMRER CAL DUE DATE
N o TT 1529 _3-/)52

Noctmerer TIT 4T _2-15-92
Record PowerScope calibrated parameters:
PowerScope #1 4160V £.5. A

Phase A voltage 9 volts/div

Phase B voltage 290 volts/div

Phase C voltage 290 volts/div
PowerScope #2 480V [.S. A

Phase A voltage 20 volts/div

Phase B voltage 20 volts/div

Phase C voltage 10 volts/div
PowerScope #3 480V MCC 3A2

Phase A voltage 5o volts/div

Phase B voltage §0 volts/div

Phase C voltage §0 volts/div

120V Relay Cofil (X3 volts/div
PowerScope #3A 480V MC( 3A7 ¢

120V Relay Coil [ volts/div
PowerScope #4 480V MCC 3A3

Phase A voltage 0 volts/div

Phase B voltage To_ volts/div

Phase C voltage ) volts/div

120V Relay Coil X volts/div
PowerScope #5 480Y MCC 3A]

Phase A voltage g0 volts/div

Phase B voltage ¥o volts/div

Phase C voltage 0 volts/div

120V Relay Coil 5 volts/div
PowerScope #6 £GDG-1A QUTPUT

Phase A voltage 2 volts/div

Phase B voltage 2° volts/div

Phase C voltage 20 volts/div

Rev. 1
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ENCLOSURE 1
(Page 3 of 4)
Visicorder #1 4]60V £.5. A

Phase A voltage '-378 volts/mm

Phase B voltage /i 378 volts/mm

Phase C voltage X ) volts/mm
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.

Installed by: S‘b_z_«‘« C‘)t Date: _(1-18-9]

Independent Verification: Mom: s 8-

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

Installed by: Date: _l1-«8-9]

Independent Verification: M&a c 1B/

Connect three channels of PowerScope #3 to the 480 Volt ES MCC 3A2,
Unit 1A 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: {égy %«ij Date: (]-15- 1«
Independent Verification: Date: M-15-1/

As directed by the System [nglneer. connect PowerScope #3A to the 480
Volt ES MCC 3A2, Unit BC CPT’'s secondary or the coil of Relay 42/10MF.

Installed by: ét«/‘%ﬁ" Date: J[-15-91
Independent Verification: 7 Date: _4-J6-9!
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ENCLOSURE 1
(Page 4 of 4)

Connect three channels of PowerScope #4 to the 480 Volt ES MCC 3A3,
Unit 1AC incoming to record each phase to neutral voltage. As
directed by the System Engieer, connect the fourth channel across the

Unit 1DF CPT secondartgz;’;he coil of Relay 42/R.
Installed by: o f Date: /[-1G-9

Date: //-/¢ 7/

Independent Verification:

Connect three channels of PowerScope #5 to the 480 Volt ES MCC 3A1,
Unit 13A 1ncon1ng to record each phase to neutral voltage. As
directed by the System Engfeer, connect the fourth channel across the
4C CPT secondary or the cgil of Relay 42/8MR.

Date: //-/8-7/
. Date: _w/u/3/

Connect three channels of PowerScope #6 to the EGDG-1A 4160 Volt
Generator Output PT’s Secondary to record a phase to neutral voltage
for each phase.

Installed by:. fS{EM¢, (;g; Date: _'\-18-4]

Independent Verification: b_’lég%ﬁte: [[ *[3* f/

Installed by:
Independent Verification:

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: Sh&lcﬂ Date: (!-'E-QI
Independent Verification: ate: /[ —13-%

PT-340 Rev. 1 Page 13



ENCLOSURE 2
(Page 1 of 4)
ENGINEERED SAFEGUARDS *B* SIDE

TEST EQUIPMENT SETUP
1.0 Record the following: 1.0. NO.| CAL.DUE
DATE

PowerScope #7 4160V £.5. B A

Channel 1 for Phase A Voltage | S7-#?s | 3/izl92

Channel 2 for Phase B Voltage | S7 g7 13/ ke

Channel 3 for Phase C Voltage sT-67z5 13/ 190
PowerScope #8 48UY £.5. B

Channel 1 for Phase A Veltage | ST o /12 l92

Channel 2 for Phase B Voltage | _Sr-ém PR

Channel 3 for Phase C Voltage | _sS7-6¥ | 3/1) /92
PowerScope #9 480V £.5. MCC 383 N

Channel 1 for Phase A Voltage STt 3Inke

Channel 2 for Phase B Voltage SL-67% 12198

Channel 3 for Phase C Voltage 57429 J11215¢%

Channel 4 for 120V Relay Coil ST &M /11 /5L
PowerScope #10 480V E.S. MCC 3A8 -

Channel 1 for Phase A Voltage | Si-t72 | 3/i7k2

Channel 2 for Phase B Voltage il 740 217 Ise

Channel 3 for Phase C Voltage S{-§22 3 /i1 e

Channel 4 for 120V Relay Coil ST-g7¢ | 3/nist
PowerScope #11 480V E.5. MCC 38]

Channel 1 for Phase A Voltage | ST -¢0 | 3/m/z

Channel 2 for Phase B Voltage ST £y | 3102452

Channel 3 for Phase C Voltage ST 44y 32192

Channel 4 for 120V Relay Coil Sy | 3/ /9L
PowerScope #12

Channel 1 aor Phase A Voltage | ST-\78 | 2/17k

Channel 2 for Phase B Voltage sr-28 | 2/i2/92

Channel 3 for Phase C Voltage | si-e? } 2/12/52

Channel 4 for 120V Relay Coil ST-k28 | 3/02(9%
PowerScope #13 EGDG-18 QUTPUT

Channel 1 for Phase A Voltage | 57 -¢7 217192

Channel 2 for Phase B Voltage | s/ -%72 VEYE

Channel 3 for Phase C Voltage T-672 | 3 Ji219L
Visicorder #1 4160V £.5. A :
Low Gain Device for Phase A Voltage Sr«fy HIH“J !
Low Gain Device for Phase B Veltage | 5 ___'ij T
Low Gain Device For Phase C Voltage | sT- 2 wldfgy ®

v basé Shecac Cac Ppremed,

5108

wict & Pomt CAlppann AFee TEST
A
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2.0

3.0

PT-340

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

REVICE
hed X924
Voormene TX 1041

(Page 2 of 4)

(AL DUE DATE
31/41/? 2

‘L/ﬁﬁ'z

Record PowerScope calibrated parameters:

PowerScope #7
Phase A voltage
Phase B voltage
Phase C voltage

PowerScope #8 480V £.5. B

Phase A voltage
Phase B voltage
Phase C voltage

PowerScope #9 480V MCC 383
Phase A voltage
Phase B voltage
Phase C voltage
120V Relay Cofl

PowerScope #10 480V MCC 3AB
Phase A voltage

Phase B voltage
Phase C voltage
120V Relay Coil

PowerScope #11 480V MCC 3Bl
Phase A voltage

Phase B voltage
Phase C voltage
120V Relay Cefil

PowerScope #]2 %QQ! MCC 382
Phase A voltage

Phase B voltage
Phase C voltage
120V Relay Coi)

PowerScope #13 £GDG-18 OUTPUT

Phase A voltage
Phase B voltage
Phase C voltage

Rev.

1

20

20

20

20

20

20

§0

Fio)

42

volts/div
volts/div
volts/div

volts/div
volts/div
volts/div

volts/div
volts/div
volts/div
volts/div

volts/div
volts/div
volts/div
volts/div

volts/div
volts/div
volts/div
volts/div

volts/div
volts/div
volts/div
volts/div

volts/div
volts/div
volts/div
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4.0

PT-340

ENCLOSURE 2
(Page 3 of 4)
Visicorder #2 4]60V £.5. B

Phase A voltage [.378 volts/mm
Phase B voltage voits,/mm
Phase C voltage L 372 volts/mm

Connect PowerScopes as follows:

Connect PowerScope #7 to the 4160 Volt Engineered Safeguards Bus 38

PT’s secondary to record a phase to neutral voltage for each phase.
. ' "y
Installed by: W/Adg* Date: h[;l( /4

Independent Verification: S' C} Date: _!'-18-9]

Connect PowerScope #8 to the 480 Volt Engineered Safeguards Bus 38
PT's secondary to record a phase to neutral voltage for each phase.

Installed by: Wu%v\_ G X ::--Date: /1[13( 9/

”
Independent Verification: 'D/ch Date: _I-18-9)

Connect three channels of PowerScope #9 to the 480 Volt ES MCC 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:f/:“"/%ﬂ"y Date: [(16-7(
Independent Verification: &% Date: “-Zéﬁz

Connect three channels of PowerScope #10 to the 480 Volt ES MCC 3AB,
Unit 1A to record each phase to neutral voltage. As directed by the
System Engieer, connect the fourth channel across the Unit 3C CPY

secondary or % of Rel.y 42/7MF .
Installed by: ="~ ’f'%»» Date: _/_/_i‘o-ﬁl
Independent Verification: Date: /Hé ﬁ[
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ENCLOSURE 2
(Page 4 of 4)

Connect three channels of PowerScope #11 to the 480 Volt ES MCC 381,
Unit 1A to record each phase to neutral voltage. As directed by the
System Engleer, connect the fourth channel across the Unit 3D CPT
secondary or the coil of Relay 42/8M.

Installed by: &@g %‘%A% | Date: /-15-9)
Independent Verification: > Date: ”-IS'iI

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 1 of Relay 42/12MF.

Installed by % Date: / /-
Independent Verification: Date: » . .

Connect PowerScope #13 to the EGDG-1B 4160 Volt Generator output PT's

secondary to reco phase to neutral voltage for each phase.
Installed by: ld 4914‘” Date: 4 z,ﬂ
Independent Verification: Date: _l-«g-%]

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: _/14«%«% % Date: ¢/ &/ % |

Independent Verification: § c’} Date: _It-«g-9]

PT-340 Rev. 1 Page 17
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ENGINEERED SAFE
BLOCK (DADING WX

5 "AT SiDE
MEASURENENTS

EDG-A BLOCK & STARTING YOLTAGE PROFILE & 60X TINE INTERYAL MARK

AQSIRE 3
oge 4 of 7)

POMER PHASE A PHASE & PHASE € 4270010 I
SCOPE
Kumb of Yolts P Calcu- Sumb of Volts PT Calcu Numb of Yolts Pl Calcu- Numb of Volts
Divs per Ratie lated Divs per Ratio Iated Divs per Ratio lated Civs per
Die. Yoits Oiv ¥olts Divw Yolts Div
ﬁ-—-—.-u— _—— 20 8 ool ] = . /3‘“ o ——
N Rl K& SN BE< ¥ 3wyl 208 2C # _Dinsrfaeve | O B 3wy
Wiyl 3.29) 9 3 1wt faan | 20 3|3y 03
1 & B — ol 20 4
2960 20 ‘ 396. 29 R 2.420 - - 392 ¢8
Saov 1 20 1 ¢ leciecf3en | O 4y
RAX i SO YT ! > % NiA il | f N/A //_

3 | NN 2.85% 3 N/A 14 & {‘2I‘ ///’,,;r 50 KA = } 24p 50 L) yyi syl Y03y 23 1000 I
sox I3 379 50 MA | yig 9 i// b o N/A : 24 5 /A (495008 Y ) 25 15 ys
MAK

TR

N/A N/A
LHL h/A
N/A N/A
N/A K/A
WA | 3ovol 250 ] H N/A
WA L gas) 3ygp U /A
35 gl D 35
35 343veifl 2 773 s 35
a5 },3‘: 71L,L2 iy 20 35
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YWISICORDER FREQUENCY RESPONSE AT THE 60X TIME INVERVAL WARK

ENGINEERED SAFE

5 A" SIDE

BLOCK LOADING VOUL.. . WEASUREMENTS

ROTE - This seasursment iz to be made at the tenth of a
second interval In which the 680X time interva!l
occurs .

l VISICORDER FREQUENCEY

—

BLOCK NUM8 PHASE A PHASE 8 PHASE C

l BLOCK #1 £O. .15 £0.00 | 60 20

I BLOCK #2 ST vo 5. 30 _ - 50
BLOCK #3 B A 7 A S$TaK 597.53°
BLOCK #4 594/ 59 y% 3%.62
BLOCK #5 | =g yv 59 47 379

l BLOCK #6 55,70 SY9. SO )“/.70__]

AQSRE 3
.oge 7 of 7)

PT-340

Attecied copies of PowerScope and Visico
end provide originals to Engineering:

Performed By:

Rev.

Date: _'2-9~-

Date:

Page 24

Enclosure 3 Calculations Performed 8y: M ‘@Y{/ Jate: 2.3 Z'é /22
Do st e

Independent Verification By

!

Found and As Left charts to work package
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ENGINCERED SAFE S TB" SI0E
BLOCK LOADING ¥OX | MEASURENENTS

VISICORDER FREQUENCY RESPONSE AT THE BOT TIME INTERVAL MARK
WOTE Thiz measurement iz to be made at the tenth of &

second interval in which the 60X time interval
occurs .

I ViSICORDER FREQUENCEY I
! BLOCK NumMs ’ PHASE & ! PHASE 8 PHASE C I

won | 59901 5550 | 5950
BLOCK #2 59.821 5782 | 59.82

BLOCK #4 £ 27 59, 2/ 59 5% . om hy
Bok s | £5.90 | 5771 5.1
O

i BLOCK 96 60 57968 600
Semrere e e

ok 03 | % 77 5579 | 5570 | co.2H

A0NR{ 4
ge 7 of 7}

' PT-340

Enclosure 4 Calculations Performed By g&;\'g‘zrg%r Date: 4l =

~ = "

independent VYerification By A/ Date: 12 3,-/9/

and provide originals to Engineering:

rertormed 85! TUD udidaparm e 1250651

Attached coples of PowarScope and ¥isicorder uﬁu\d and As Left charts to work package

ENCLOSIURE & (Page 7 of 7)

Rev. !
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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
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oV s e
20.0 V/div vwvertical 2 sec/div horiz.

AN BUS PT VOLTAGE SAG
PS06 EGDG 1A OUTPUT Nov 18 1991 11:45 PM



PS06 EGDG 1A OUTPUT

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

200V

72.0V
66.0V

oV

56.6 Vrms minimum
80.9 Vrms maximum

Nov 18 1991
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'20.0 V/div vertical

11:48 PM

2 sec/div horiz.
AN BUS PT  VOLTAGE SAG ENDED
PS06 EGDG 1A OUTPUT Nov 18 1991



PS06 EGDG 1A OUTPUT Nov 18 1991
3N BUS PT VOLTAGE SAG 11:43:20.78PM

51.1 Vrms minimum
82.0 Vrms maximum

7.2 seconds below threshold
4.8 seconds above threshold

200V —— i E— —
L |
f
72,0V foooooooeo N e . W
66.0V | 1~/ e = ="1TA
ov L 1 vy T e e
20.0 V/div vertical 2 sec/div horiz.

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



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
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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
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20.0 V/div vertical 2 sec/div horiz.

CN 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
CN BUS PT VOLT. SAG END 11:43:37.07PM

56.3 Vrms minimum
80.3 Vrms maximunm
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'20.0 V/div vertical 2 sec/div horiz.
CN BUS PT VOLTAGE SAG ENDED
PSO6 EGDG 1A OUTPUT Nov 18 1991 11:47 PM



PS01 4160V ES BUS 3A

Nov 18 1991

~ AN BUS PT VOLT. SAG END 11:43:23.74PM

0.0 Vrms minimum
83.4 Vrms maximum
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20.0 V/dxv vertical 2 sec/dlv horiz.

AN BUS PT VOLTAGE SAG ENDED
PS01 4160V ES BUS 3A Nov 18 1991

11:44
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PS01 4160V ES BUS 3A Nov 18 1991
- AN BUS PT VOLT SURGE END 11:43:40.75PM

81.5 Vrms maximum
57.0 Vrms minimum
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20.0 V/div vertica 2 sec/div horiz.

AN BUS PT VOLTAGE SURGE ENDED
PSO1 4160V ES BUS 3A Nov 18 1991 11:45 PM



PS01 4160V

ES BUS 3A

BN BUS PT VOLT. SAG END

Nov 18 1991

11:43:23.80PM

0.0 Vrms minimum
82.7 Vrms maximum
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PS01 4160V ES BUS 3A Nov 18 1991
BN BUS PT VOLT SURGE END 11:43:40.17PM

80.9 Vrms maximum
56.1 Vrms minimum
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20.0 V/div vertical 2 sec/div horiz.
BN BUS PT VOLTAGE SURGE ENDED
PS01 4160V ES BUS 3A Nov 18 1991 11:46 PM




PS01 4160V ES BUS 3A Nov 18 1991
CN BUS PT VOLT. SAG END 11:43:23.75PM

0.0 Vrms minimum
83.5 Vrms maximum
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CN BUS PT VOLTAGE SAG ENDED
PSC1 4160V ES BUS 3A Nov 18 1991 11:45 PM



PSO1 4160V ES BUS 3A Nov 18 1991
CN BUS PT VOLT SURGE END 11:43:40.75PM

81.7 Vrms maximum
57.5 Vrms minimum
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20.0 V/div vertical 2 sec/div horiz.

CN BUS PT VOLTAGE SURGE ENDED
PS01 4160V ES BUS 3A Nov 18 1991 11:46 PM



PS02 480V ES BUS 3A Nov 18 1931
AN BUS PT VOLT. SAG END 11:43:21.25PM

0.7 Vrms minimum
82.1 Vrms maximum
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AN BUS PT VOLTAGE SAG ENDED
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PS02 480V ES BUS 2A Nov 18 1991
AN BUS PT VOLT SURGE END 11:43:38.26PM

8§0.5 Vrms maximum
57.7 Vrms minimum
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PS02 480V ES BUS 3A Nov 18 1991
BN BUS PT VOLT. SAG END 11:43:21.27PM

0.0 Vrms minimum
82.0 Vrms maximum
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PS02 480V ES BUS 3A Nov 18 1991
BN BUS PT VOLT SURGE END 11:43:38.26PM

80.7 Vrms maximum
57.5 Vrms minimum

200v r 7 ieateaiaieiy R T T e

PRAOW b e
st SV B KA T NG

ov SIS TS, S . . R o

20.0 V/div vertical 2 sec/div horiz.
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PS02 480V ES BUS 3A Nov 18 1991 11:45 PM
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PS02 480V ES BUS 3A Nov 18 1991
CN BUS PT VOLT. SAG END 11:43:21.25PM
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