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1.0 SUMMARY OF RESULTS

~ This report addresses the factory acceptance testing performed by NLI on the Rx Trip
Switchgear to be installed at the Exelon — Three Mile Island Nuclear Plant. Testing and
acceptance criteria were in accordance with TMI approved NLI Verlﬁcatlon Plan VP-PZ4, Rev.
6 and TMI purchase order 00428587, dated 11/29/07 [7.2].

The purpose of the testing was to verify proper operation of the switchgear. The switchgear met
all acceptance criteria as outlined in the TMI approved test plan and functioned properly during
the testing except as noted in the discrepancy reports contained in Appendix B and dlscussed in
section 4.1 of this report.

There were four discrepancy reports recorded during the testing. A brief description of the four
discrepancy reports is as follows:

1) The instrument sections of the sw1tchgear did not have the same amount of indicating
: lights as listed on the test plan. ‘

2) The test plan incorrectly hsted the wrong light should extlngulsh durmg spe01fic steps of

the testing.

3) - The test plan stated to remove fuses from the sw1tchgear during testing, however the
fuses were not removed.

4) The test plan stated to remove the 90VAC applied to the UV circuit (MN coil and 27
' relay) to trip the breakers. The 90VAC was not removed during testing,

These dlscrepanmes are discussed in detail in Section 4.1 of this report and documented in
discrepancy reports DR-210005-04 through -07 contained in Appendix C.

All fuses are considered Class 1E. The fuses installed in the switchgear were dedicated by NLI
prior to installation. The installed fuses passed all testing as outlined in the NLI test plans
prepared in accordance with the NLI QA program. The fuse test data is contained in Appendix
B. All fuse testing was performed at the NLI facility in Fort Worth, TX.

The switchgear factory acceptance test data is contained in Appendix A. All switchgear testing
was performed at the Square-D facility in West Chester, OH. '

/
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2.0 EQUIPMENT IDENTIFICATION
2.1 RX Control Rod Drive Breaker Cabinet and Breakers

The supplied unit is as a Square-D PZ-4 series low-voltage switchgear. The unit consists of two
(2) 20" wide vertical sections with two (2) circuit breakers (the breakers are Square-D
Masterpact NT, 800A frame, p/n: NTO8NA) installed in each vertical section, associated
instrumentation devices and doors are as 1dent1ﬁed in NLI design drawing 06910327-LD-1,
(latest rev1s1on) and below.

‘The switchgear and circuit breaker ratings are as follows:

Nominal operating voltage: 480Vac.

Rated current: 800A

Interrupt Rating: 42,000A @ 508Vac

Nominal control voltage: 125VDC

UV voltage range: 42 —84Vac. _

Shunt trip voltage range: 70 — 140Vdc

Trip Unit: None - ‘ ‘
Nominal Control voltage (charglng and closmg) 120VAC

2.2 Function

The safety function of the switchgear is to provide power to safety related loads and interrupt
power on a trip signal..
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3.0 EVALUATION OF RESULTS

3.1  Discrepancy Reports

There were four discrepancy reports documented during the factory acceptance testing. A
* detailed discussion of the discrepancy reports.are as follows:

DR-06910327-04 — The breaker instrument sections of the switchgear did not have the same
amount of indicating lights as listed on the test plan. The VP incorrectly states that the breaker
instrument sections have 6 white lights. The instrument sections for each breaker have 5 white
lights. The sixth white light is a global 'trip confirm status' light for Train A or Train B for the
switchgear and is located on the instrument door for each vertical section, not each breaker.

The switchgear configuration is correct with 5 indicating lights per breaker instrument sectlon
- and is acceptable.

DR-06910327-05 — The test plan incorrectly listed the wrong light should extinguish during
specific steps of the testing. The VP incorrectly states which light will extinguish. The proper
operation is for the 'Shunt Trip Signal Present' light to extinguish. The VP test data sheets list
the correct light. The switchgear operated properly and the correct expected light sequence was
achieved and is acceptable.

DR-06910327-06 — The test plan stated to remove fuses from the switchgear during testing,
however the fuses were not removed. The VP incorrectly states to remove the fuses. The fuses
must remain so that the UV coil has power applied to allow the circuit breakers to close for this
testing. The test procedure was modified as documented in DR-06910327-07. '

The use of the fuses for testing is acceptable and the gear operated as expected according to the
procedure as documented in DR-06910327-07.

DR-06910327-07 — The test plan stated to remove the 90VAC applied to the UV circuit (MN
coil and 27 relay) to trip the breakers. The 90VAC was not removed during testing. The VP
states to remove the power applied to the UV circuit of the breaker (both the MN coil in the
breaker and the external undervoltage relay). The purpose of this particular test is to perform
breaker main pole opening timing after loss of AC power using the external (27) relay actuating
the shunt trip coil of the breaker. In order to perform this test correctly, the AC power must
remain applied to the breaker installed MN (UV) coil to ensure that the 27 relay/shunt trip
combination trips the breaker and does not race the breaker mstalled MN UV coil to trip the
breaker.

It was determined that the power would be applied to the MN coil installed in the breaker and the
breaker test switch would be moved to the 'Shunt Trip' position. The movement of the test
switch to the shunt trip position allows the AC voltage to remain applied to the MN coil in the
breaker, but removes the AC voltage sensed by the external 27 UV relay. The 27 relay then
actuates and closes a contact in series with the shunt trip coil thus tripping the breaker and
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producing the correct circuit progression to measure a valid opening time of the breaker due to
loss of voltage on the 27 relay and shunt tripping. '

TMI engineering representatives on-site during the FAT testing concurred with the test setup.
The change in procedure is acceptable and produced acceptable test results.

3.2 _Modifications

There were no modifications made to thé production units as a result of FAT tésting.
33  FAT Open Items

There were no open items at the completion éf the FAT testing.

3.4  Results and Conclusions

Based -on successful completion of the FAT per the TMI approved NLI Verification Plan, VP-
PZ4, Rev. 6, and acceptable resolutions to the discrepancy reports discussed in section 4.1, the
switchgear is acceptable for use at the Three Mile Island Nuclear Plant.

40 QUALITY ASSURANCE

Project activities were performed in accordance with the NLI Quality Assurance Program which
meets the requirements of 10CFR50 Appendix B, 10CFR21 and ASME NQA-1 [7.1].

5.0 MEASUREMENT & TEST EQUIPMENT

Méasurement & Test Equipment which were used is controlled by the NLI M&TE program
(procedure NLI-QUAL-05, latest revision). The test data sheets identify the M&TE that was
used. All M&TE used during testing is traceable to NIST standards.

60 DOCUMENTATION

This FAT report is prepared to summarize the testing and present the results of the testing. Test
data sheets and any other relevant data is included in this report.

7.0 REFERENCES

7.1 NLI Quality Assurance Manual, Rev. 8, 12/14/07 including applicable Supplements.

7.2 TMI purchase order 00428587.
7.3 TMI Technical Specification SP-1101-11-250, Rev. 0.
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Appendix A

Switchgear Factory Acceptance Test Data
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0613001

Verification Plan

Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:

Square-D / P7-4

Safety Function:_To provide power to Class 1E loads

Dimensions & Configuration
CC#1

100%

Note: All dimensions are nominal unless noted

Sections will line-up and bolt together with other
sections of switchgear based on measured dimensions.

Height = 93.20” (floor to top of wireway trough)
Width = 20.0” (per section)
Depth = 63.23" (back to front of wireway trough)

Switchgear has 2 vertical sections, 4 cubicles high.

Each vertical section has 2 cubicles for breakers and 2
cubicles for instrumentation.

Instrument sections have the following:
a) Breaker test switch with a key lock
b) UV relay
¢) 6 white indicating lights
d) Auxiliary relays

Layout of components/conduit entrance location and size
are in accordance with NLI design drawings.

Channel A breaker door is painted Red

Measure dimensions to all mating mount holes
on the switchgear sections including ground
bus.

Measure and record the switchgear dimensions.
(see latest revision of switchgear layout
drawing for measurement location).

Visual Inspection.

Visual Inspection

Visual Inspection that devices are as follows:
a) Electroswitch Series 20K.

b) ABB cat# 411R0175

c) Square-D type ZB5AVBGI

d) Square-D type XUDO080V63, Square-D type
X01200V02 and XO80V02.

Visual Inspection

Visual Inspection
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0613011

Verification Plan

Verification Plan # VP-PZ4. REV. 6

Manufacturer / Model:_Square-D / PZ-4

Item Description: _Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Safety Function:_To provide power to Class 1E loads

Dimensions & Configuration
CC#1
(con’t)

) Channel B breaker door is bpa‘intédv Green

Channel C breaker door is painted Yellow

Channel D breaker door is painted Blue

‘Control wiring is Rockbestos, SIS, 90°C wire.

Each vertical section has a 15kVA CPT.

Verify insulated ring tongue lugs are used on control
wiring to terminal blocks.

Ground bus is tin or silver plated.

Circuit breakers have operation counter installed.
Circuit breakers have contact indicators.

A means of locking the circuit breakers in place while in
the CONNECTED or DISCONNECTED positions is

installed on the switchgear.

All indicating lights are LED type.

Visual Inspection

Visual Inspection
Visual Inspection
Visual Inspection

Visual Inspection that CPT is Square-D
Cat#15S40F.

Visual Inspection

Visual Inspection
Visual Inspection
Visual Inspection

Visual Inspection

Visual Inspection
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0613021

Verification Plan

Verification Plan # VP-PZ4, REV. 6

Manufacturer / Model:

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers
Square-D / PZ-4 :

Safety Function:_To provide power to Class 1E loads

[ Dimensions & Configuration
CCi#1

Safety-related wiring has a minimum of 6"separation
from the other safety-related channels.

Visual Inspection

Circuit
CCH4a

The ‘Shunt Trip Power’, ‘Shunt Trip Signal Present’ and
‘DC Power Available’ lights illuminate for channel A
and C. Verify that the ‘UV Device Energized’ and ‘UV
Trip Power’ lights are not illuminated for channel A and
C.

{con’t.)
Safety-related wiring is fed in thermosleve and is color Visual Inspection
coded to distinguish it from Non-safety related wiring.
Wiring Check 100% | Switchgear sections are wired per the latest approved 1 [NLI QC to perform point-to-point wiring check
CC#2 ' design drawings. on switchgear using the latest revisions of the
design drawings.
Yellow line drawings for inclusion in test data package.
Circuit breaker Fit-up 100% Breaker fits into breaker compartment without any 1,3 | Insert each circuit breaker into their respectlve
CC#3 binding. breaker compartment.
Compartment door closes without excessive gap. Close compartment door and check door fit.
Door mounted components do not interfere with removal Remove breakers from switchgear. Verify that
of the breaker from the switchgear cell. - door mounted components do not interfere with
: removal of the breaker.
Proper Operation of Close 100% 1,3 {Place all breaker test switches in ‘NORMAL’.

| Apply 90VDC to TBA-1 & TBA-2 and TBC-1

& TBC-2 in section 1 (channel A & C).
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06130 ¢l

Verification Plan

Verification Plan # VP-PZ4, REV. 6

Manufacturer / Model:__Square-D / PZ-4

Item Description:_Switchgear, 480VAC. 3®, 3W, 800A with NT circuit breakers

Safety Function:_To provide power to Class 1E loads

Proper Operation of Close
circuit
CCt#4a
(con’t)

The ‘UV Trip Power’ and ‘UV Device Energized’ lights
are illuminated for channel A and C. ‘Shunt Trip Power
light extinguishes for Channel A & C.

2

The ‘Shunt Trip Power’, ‘Shunt Trip Signal Present’ and
‘DC Power Available’ lights illuminate for channel B
and D. Verify that the ‘UV Device Energized’ and ‘UV
Trip Power’ lights are not illuminated for channel B and
D.

The ‘UV Trip Power’ and ‘UV Device Energized’ lights
are illuminated for channel B and D. ‘Shunt Trip Power’
light extinguishes for Channel B & D.

Breakers A, B, C, & D charge.

Channel A breaker closes when jumper is applied.

Apply 90VAC to TBAI-1 & TBAI-2 and
TBC1-1 & TBC1-2 (channel A & C) in section
1.

Apply 90VDC to TBB-1 & TBB-2 and TBD-1
& TBD-2 in section 2 (channel B & D).

Apply 90VAC to TBB1-1 & TBB1-2 and
TBD1-1 & TBDI1-2 in section 2 (channel B &
D).

Reset the 27A, B, C & D relays.

Apply a jumper across points TB5-6 & TB5-7.
Apply 90VAC across points TB5-1 & TB5-2.
Apply 90VAC control power to points TB40-1
& TB40-4 in section 1 for Channel A & C and
TB41-1 and TB41-4 for Channel B & D.

Apply a jumper across points TBA3-3 & TBA3-
4. :

Rev. 6
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06130 1

Verification Plan

Verification Plan # VP-PZ4, REV. 6 ‘

Item Description:_Switchgear, 480VAC, 3@, 3W. 800A with NT circuit breakers
Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

1era .6 €Inoy

Proper Operation of Close Channel C breaker closes when jumper is applied. Apply a jumper across points TBC3-3 & TBC3-
circuit 4.
CC#4a
(con’t) Channel B breaker closes when jumper is applied. Apply a jumper across points TBB3-3 & TBB3-

4.

Channel D breaker closes when jumper is applied. Apply a jumper across points TBD3-3 & TBD3- s

4. ) ev. 6
Proper Operation of Under- 100% 1,3 |Place all breaker test switches in ‘NORMAL’
voltage circuit _ : :
CC#4b Apply a jumper across points TBA3-3 & TBA3-

4, TBC3-3 & TBC3-4, TBB3-3 & TBB3-4 and
TBD3-3 & TBD3-4.

Apply a jumper across points TB5-6 & TBS5-7.

Apply 90VAC to points TB40-1 & TB40-4 and
TB40-2 & TB40-5 in section 1, TB41-1 &
TB41-4 and TB41-2 & TB41-5 in section 2.

The ‘Shunt Trip Power’, ‘Shunt Trip Signal Present’ and Apply 90VDC to TBA-1 & TBA-2 and TBC-1
‘DC Power Available’ lights illuminate for channel A & TBC-2 in section 1 (channel A & C).

and C. Verify that the “‘UV Device Energized’ and ‘UV
Trip Power’ lights are not illuminated for channel A and
C.
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0613061

Verification Plan

Verification Plan # VP-PZ4, REV. 6.

Item Description:_Switchgear, 480VAC, 3®, 3W. 800A with NT circuit breakers

Manufacturer / Model:  Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of Under-
voltage circuit

CC#4b

(con’t)

UV Tnp PBWer Aallvnd uv Dev1ce Energized lights are
illuminated for channel A and C. ‘Shunt Trip Power’
light extinguishes for Channel A & C.

The ‘Shunt Trip Power’, ‘Shunt Trip Signal Present” and
‘DC Power Available’ lights illuminate for channel B
and D. Verify that the ‘UV Device Energized’ and ‘UV
Trip Power’ lights are not illuminated for channel B and
D.

The ‘UV Trip Power’ and ‘UV Device Energized’ lights
are illuminated for channel B and D. ‘Shunt Trip Power’
light extinguishes for Channel B & D.

‘Shunt Trip Power’ light for Channel A is not
illuminated. ‘UV Device Energized’ and ‘UV Trip
Power’ lights are illuminated for Channel A.

Channel A breaker trips and the ‘UV Device Energized’,
‘UV Trip Power’ and ‘Shunt Trip Signal Present’ lights
are not illuminated for Channel A.

Verify that the ‘Shunt Trip Power’ & ‘Shunt Trip Signal
Present’ lights are illuminated for Channel A.

“TApply 90VAC to TBAI-1 & TBA1-2 and

TBC1-1 & TBC1-2 in section 1.

Apply 90VDC to TBB-1 & TBB-2 and TBD-1
& TBD-2 in section 2 (channel B & D).

Apply 90VAC to TBB1-1 & TBB1-2 and
TBD1-1 & TBDI1-2 in section 2.

Reset the 27A, B, C & D relays.

Close all breakers.

Place the breaker test switch for Channel A in

the ‘UV Trip’ position.

Remove the 90VAC power applied to points
TBAI1-1 & TBA1-2 and verify Channel A
breaker trips.

Return the breaker test switch for Channel A to
the ‘Normal’ position.

Page 6 of 30

ev. 6

e.v. 6



0613091

Verification Plan

Verification Plan # VP-PZA4, REV. 6.

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of Under-
voltage circuit

CC#4b

(con’t)

The ‘UV Trip Power’ and ‘UV Device Energlzed’ lights
are illuminated for channel A.

‘Shunt Trip Power’ light for Channel B is not
illuminated. ‘UV Device Energized’ and ‘UV Trip
Power’ lights are illuminated for Channel B.

Channel B breaker trips and the ‘UV Device Energized’,
‘UV Trip Power’ and ‘Shunt Trip Signal Present’ lights
are not illuminated for Channel B.

Verify that the ‘Shunt Trip Power’ & ‘Shunt Trip Signal
Present’ lights are illuminated for Channel B.

The ‘UV Trip Power’ and ‘UV Device Energized’ lights
are illuminated for channel B.

‘Shunt Trip Power’ light for Channel C is not
illuminated. ‘UV Device Energized’ and ‘UV Trip
Power’ lights are illuminated for Channel C.

Channel C breaker trips and the ‘UV Device Energized’,
‘UV Trip Power’ and ‘Shunt Trip Signal Present’ lights
are not illuminated for Channel C.

Verify that the ‘Shunt Trip Power’ & ‘Shunt Trip Signal
Present’ lights are illuminated for Channel C.

Apply 90VAC power to points TBA1-1 &
TBA1-2.

Place the breaker test switch for Channel B in
the ‘UV Trip’ position.

Remove the 90VAC power applied to points
TBB1-1 & TBB1-2 and verify Channel B
breaker trips.

Return the breaker test switch for Channel B to
the ‘Normal’ position,

Apply 90VAC power to points TBB1-1 &
TBB1-2.

Place the breaker test switch for Channel C in
the “UV Trip’ position.

Remove the 9OVAC power applied to points
TBCI1-1 & TBC1-2 and verify Channel C
breaker trips.

Return the breaker test switch for Channel C to
the ‘Normal’ position.
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06130 L1

Veriﬁcation Plan

Verification Plan # VP-PZ4. REV., 6

Manufacturer / Model:__Square-D / PZ-4

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Safety Function:_To provide power to Class 1E loads

Proper Operation of Under-
voltage circuit

CC#4b

(con’)

The ‘UV Trip Power’ and ‘UV Device Energized’ lights
are illuminated for channel C.

‘Shunt Trip Power’ light for Channel D is not
illuminated. ‘UV Device Energized’ and ‘UV Trip
Power’ lights are illuminated for Channel D.

Channel D breaker trips and the ‘UV Device Energized’,

“UV Trip Power’ and ‘Shunt Trip Signal Present’ lights
are not illuminated for Channel D.

Verify that the ‘Shunt Trip Power’ & ‘Shunt Trip Signal
Present’ lights are illuminated for Channel D.

Apply 90VAC power to points TBC1-1 &
TBC1-2.

Place the breaker test switch for Channel D in

the ‘UV Trip’ position.

Remove the 90VAC power applied to points
TBDI1-1 & TBD1-2 and verify Channel D
breaker trips.

Return the breaker test switch for Channel D to
the ‘Normal’ position.

Reset the target on the 27A, B, C & D relays.

Remove all control power.

Remove jumpers across points TBA3-3 &
TBA3-4, TBC3-3 & TBC3-4, TBB3-3 & -
TBB3-4 and TBD3-3 & TBD3-4.

Remove jumpers across points TB5-6 & TB5-7.
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06130 81

Verification Plan

Verification Plan # VP-PZ4., REV. 6.

Item Description:_Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of Under-
voltage circuit

The ‘Shunt Trip Power’, ‘Shunt Trip Signal Present” and
‘DC Power Available’ lights illuminate for channel A
and C. Verify that the ‘UV Device Energized’ and ‘UV
Trip Power’ lights are not illuminated for channel A and
C.

CC#4b

(con’t)

Proper Operation of Shunt . 100% 1,3 | Place all breaker test switches in ‘NORMAL’
Trip circuit

CC#4c Place jumpers across points TBA3-3 & TBA3-

4, TBC3-3 & TBC3-4, TBB3-3 & TBB3-4 and
TBD3-3 & TBD3-4.

Apply a jumper across points TB5-6 & TB5-7.
Apply 90VAC across points TB5-1 & TBS-2.
Apply 90VAC to points TB40-1 & TB40-4 and
TB40-2 & TB40-5 in section 1, TB41-1 &
TB41-4 and TB41-2 & TB41-5 in section 2.

Apply 90VDC to TBA-1 & TBA-2 and TBC-1
& TBC-2 in section 1 (channel A & C).
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0613061

Verification Plan '

Verification Plan # VP-PZ4. REV, 6

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / P7-4

Safety Function:_To provide power to Class 1E loads

rieri

‘Metho

Proper Operation of Shunt
Trip circuit

CC#4c

(con’t)

The ‘UV Trip Power’ and ‘UV Device Energized’ lights
are illuminated for channel A and C. ‘Shunt Trip Power’
light extinguishes for Channel A & C.

The ‘Shunt Trip Power’, ‘Shunt Trip Signal Present” and
‘DC Power Available’ lights illuminate for channel B
and D. Verify that the ‘UV Device Energized’ and ‘UV
Trip Power’ lights are not illuminated for channel B and
D. :

The ‘UV Trip Power’ and ‘UV Device Energized’ lights
are illuminated for channel B and D. ‘Shunt Trip Power’
light extinguishes for Channel B & D.

“‘UV Trip Power® light for Channel A is not illuminated.
‘UV Device Energized’, ‘Shunt Trip Power’, ‘Shunt Trip
Signal Present” and ‘DC Power Available’ lights are
illuminated for Channel A. Breaker trips when test
switch is moved to ‘Shunt Trip’ position and the 27A
relay drops out.

‘UV Device Energized’, ‘UV Trip Power’, ‘Shunt Trip
Power’ and ‘DC Power Available’ lights are illuminated
for Channel A. ‘Shunt Trip Signal Present’ light is not
illuminated for Channel A.

Apply 90VAC to TBA1-1 & TBA1-2 and
TBC1-1 & TBC1-2 in section 1.

Apply 90VDC to TBB-1 & TBB-2 and TBD-1
& TBD-2 in section 2 (channel B & D).

Apply 90VAC to TBB1-1 & TBB1-2 and
TBDI1-1 & TBDI1-2 in section 2. '

Reset the 27A, B, C & D relays.
Close all breakers.

Place the breaker test sWitch for Channel A in
the ‘Shunt Trip’ position.

Return the breaker test switch for Channel A to
the ‘Normal’ position and reset the target on the
27A relay.
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061 30 0T

Verification Plan

Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3@, 3W. 800A with NT circuit breakers

Manufacturer / Model:_Square-D / PZ-4

Safety Function:_To provide power to Class 1F loads

Proper Operation of Shunt
Trip circuit

CC#4c

(con’t)

| Breaker for Channel A closes.

‘UV Trip Power’ light for Channel B is not illuminated.
‘UV Device Energized’, ‘Shunt Trip Power’, ‘Shunt Trip
Signal Present’ and ‘DC Power Available’ lights are
illuminated for Channel B. Breaker trips when test
switch is moved to ‘Shunt Trip’ position and the 27B

relay drops out.

‘UV Device Energized’, ‘UV Trip Power’, ‘Shunt Trip
Power’ and ‘DC Power Available’ lights are illuminated
for Channel B. ‘Shunt Trip Signal Present’ light is not
illuminated for Channel B.

Breaker for Channel B closes.

‘UV Trip Power’ light for Channel C is not illuminated.
‘UV Device Energized’, ‘Shunt Trip Power’, ‘Shunt Trip
Signal Present’ and ‘DC Power Available’ lights are
illuminated for Channel C. Breaker trips when test
switch is moved to ‘Shunt Trip’ position and the 27C
relay drops out.

‘UV Device Energized’, ‘UV Trip Power’, ‘Shunt Trip
Power’ and ‘DC Power Available’ lights are illuminated
for Channel C. ‘Shunt Trip Signal Present’ light is not
illuminated for Channel C.

Close .the breaker forbcrhan‘nel’ A.

Place the breaker test switch for Channel B in
the ‘Shunt Trip’ position.

Return the breaker test switch for Channel B to
the ‘Normal’ position and reset the target on the
278 relay.

Close the breaker for Channel B.

Place the breaker test switch for Channel C in
the ‘Shunt Trip’ position.

Return the breaker test switch for Channel C to
the ‘Normal’ position and reset the target on the
27C relay.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:

Square-D / PZ-4

Safety Function;_To provide power to Class 1E loads

Proper Operation of Shunt
Trip circuit

CC#4c

(con’t)

Breaker for Channel C clbo.sevs'.

‘UV Trip Power’ light for Channel D is not illuminated.
‘UV Device Energized’, ‘Shunt Trip Power’, ‘Shunt Trip
Signal Present’ and ‘DC Power Available’ lights are
illuminated for Channel D. Breaker trips when test
switch is moved to ‘Shunt Trip’ position and the 27D

relay drops out.

“UV Device Energized’, ‘UV Trip Power’, ‘Shunt Trip
Power’ and ‘DC Power Available’ lights are illuminated
for Channel D. ‘Shunt Trip Signal Present’ light is not
illuminated for Channel D.

Breaker for Channel D closes.

Close the breaker for Channel C

Place the breaker test switch for Channel D in
the ‘Shunt Trip’ position.

Return the breaker test switch for Channel D to
the ‘Normal’ position and reset the target on the
27D relay.

Close the breaker for Channel D.

Remove all control power.

Remove jumpers across points TBA3-3 &
TBA3-4, TBC3-3 & TBC3-4, TBB3-3 &
TBB3-4 and TBD3-3 & TBD3-4.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3®, 3W. 800A with NT circuit breakers
Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of UV trip 100% - .1,3 | Place all breaker test switches to the UV TRIP
timing position.
CC#4d

Place jumpers across points TBA3-3 & TBA3-
4, TBC3-3 & TBC3-4, TBB3-3 & TBB3-4 and
TBD3-3 & TBD3-4.

Place a jumper across points TB5-6 & TBS5-7.
Apply 90VAC across points TB5-1 & TB5-2.'
Apply 90VAC to points TB40-1 & TB40-4 and
TB40-2 & TB40-5 in section 1, TB41-1 &
TB41-4 and TB41-2 & TB41-5 in section 2.

Apply 90VDC to TBA-1 & TBA-2 and TBC-1
& TBC-2 in section 1 (channel A & C).

Apply 90VAC to TBA1-1 & TBA1-2 and
TBC1-1 & TBC1-2 in section 1.

Apply 90VDC to TBB-1 & TBB-2 and TBD-1
& TBD-2 in section 2 (channel B & D).

Apply 90VAC to TBB1-1 & TBB1-2 and
TBD1-1 & TBDI-2 in section 2.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6
Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of UV trip
timing

CC#4d

(con’t)

The opening time for the breakers main poles is < 50ms
after removal of the 90VAC. Verify that the “‘UV Trip
Power’ and ‘UV Device Energized’ lights are not
illuminated.

Ensure the 27A, B, C &D relays are resei.
Close all breakers.

Remove the 90VAC control power applied to
points TBA1-1 & TBA1-2 (channel A) and
TBC1-1 & TBCI1-2 (channel C) in section 1 and
TBB1-1 & TBB1-2 (channel B) and TBD1-1 &
TBD1-2 (channel D) in section 2. Measure the
time required for the breakers main poles to
open after removal of the 90VAC. Note: This
test can be performed on one breaker at a
time.

Remove all control power.

Remove jumpers across points TBA3-3 &
TBA3-4, TBC3-3 & TBC3-4, TBB3-3 &
TBB3-4 and TBD3-3 & TBD3-4.

Remove the jumper across points TB5-6 &
TBS5-7.
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Verification Plan

Verification Plan # VP-PZ4. REV. 6 _
Item Description:_Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakers

Manufacturer / Model: _Square-D / PZ-4

Safety Function:_ To provide power to Class 1E loads

Proper Operation of 27 relay | 100%
and shunt trip timing
CCtde

Place all breaker test sw1tches in the NORMAL
position. '

Remove fuse F3 & F7 in section 1 and F13 &
F17 in section 2.

Place jumpers across points TBA3-3 & TBA3-
4, TBC3-3 & TBC3-4, TBB3-3 & TBB3-4 and
TBD3-3 & TBD3-4.

Place a jumper across points TB5-6 & TB5-7.
Apply 90VAC across points TB5-1 & TB5-2.
Apply 90VAC to points TB40-1 & TB40-4 and
TB40-2 & TB40-5 in section 1, TB41-1 &
TB41-4 and TB41-2 & TB41-5 in section 2.

Apply 90VDC to TBA-1 & TBA-2 and TBC-1
& TBC-2 in section 1 (channel A & C).

Apply 90VAC to TBA1-1 & TBA1-2 and
TBC1-1 & TBC1-2 in section 1.

Appiy 90VDC to TBB-1 & TBB-2 and TBD-1
& TBD-2 in section 2 (channel B & D).

Page 15 of 30




06130 ¢6C

Verification Plan |

Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of 27 relay
and shunt trip timing

CC#4e

(con’t)

The opening time for the breakers main poles is < 64ms
after removal of the 90VAC. Verify that the ‘Shunt Trip
Signal Present’ lights are illuminated.

Apply 90VAC to TBBI-1 & TBB1-2 and
TBDI1-1 & TBD1-2 in section 2.

Apply 90VAC across secondary disconnect
points D1 and D2 on all breakers.

Ensure the 27A, B, C & D relays are reset.
Close all breakers.

Remove the 90VAC control power applied to
points TBA1-1 & TBA1-2 and TBC1-1 &
TBC1-2 in section 1 and TBB1-1 & TBB1-2
and TBD1-1 & TBD1-2 in section 2. Measure
the time required for the breakers main poles to
open after removal of the 90VAC. Note: This
test can be performed on one breaker at a
time.

Remove all control power.

Remove jumpers across points TBA3-3 &
TBA3-4, TBC3-3 & TBC3-4, TBB3-3 &
TBB3-4 and TBD3-3 & TBD3-4. -

Remove a jumper across points TB5-6 & TBS-
7.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6
Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:_Square-D / PZ-4

Safety Function:_To provide power to Class 1F loads

Proper Operation of 27 relay
and shunt trip timing

Replace fuse F3 & F7 in section 1 and F13 &
F17 in section 2.

CCt4e

(con’t)

Proper Operation of Shunt 100% 1,3 |Place all breaker test switches in the NORMAL
Trip signal from TMR position.

control system

CCHaf Place jumpers across points TBA3-3 & TBA3-

4, TBC3-3 & TBC3-4, TBB3-3 & TBB3-4 and
TBD3-3 & TBD3-4.

Place a jumper across points TB5-6 & TB5-7.
Apply 90VAC across points TB5-1 & TBS5-2.
Apply 90VAC to points TB40-1 & TB40-4 and
TB40-2 & TB40-5 in section 1, TB41-1 &
TB41-4 and TB41-2 & TB41-5 in section 2.

Apply 90VDC to TBA-1 & TBA-2 and TBC-1
& TBC-2 in section 1-(channel A & C).

Apply 90VAC to TBA1-1 & TBA1-2 and
TBC1-1 & TBC1-2 in section 1.

Apply 90VDC to TBB-1 & TBB-2 and TBD-1
& TBD-2 in section 2 (channel B & D).
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Verification Plan

Verification Plan # VP-PZ4., REV. 6.

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model: _Square-D / PZ-4

Safety Function:_To provide power to Class 1FE loads

Proper Operation of Shunt
Trip signal from TMR
control system

CCHaf

(con’t)

Verify that Channel A breaker trips and the *Shunt Trip
Signal Present’ light is illuminated. Verify that the KB-
A relay is picked-up and that the KB-B, KB-C and KB-D
relays are not picked-up.

Verify that Channel C breaker trips and the ‘Shunt Trip
Signal Present’ light is illuminated. Verify that the KB-
C relay is picked-up and that the KB-A, KB-B and KB-D
relays are not picked-up.

Verify that Channel B breaker trips and the ‘Shunt Trip
Signal Present’ light is illuminated. Verify that the KB-
B relay is picked-up and that the KB-A, KB-C and KB-D
relays are not picked-up.

Apply 90VAC to TBB1-1 & TBB1-2 and
TBD1-1 & TBD1-2 in section 2.

Ensure the 27A, B, C & D relays are reset.
Close all breakers.

Place a jumper across points TBA2-1 & TBA2-
2 in section 1 for Channel A.

Remove the jumper across points TBA2-1 &
TBA2-2.

Place a jumper across points TBC2-1 & TBC2-
2 in section 1 for Channel C.

Remove the jumper across points TBC2-1 and
TBC2-2.

Place a jumper across points TBB2-1 & TBB2-
2 in section 2 for Channel B.
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Verification Plan

Verification Plan # VP-PZ4. REV. 6.

Item Description:_Switchgear, 480VAC, 3®. 3W. 800A with NT circuit breakers
Manufacturer / Model:_Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of Shunt - | Remove the jumper across points TBB2-1 and
Trip signal from TMR TB2-2.

control system '

CC#4f Verify that Channel D breaker trips and the ‘Shunt Trip Place a jumper across points TBD2-1 & TBD2-
(con’t) _ : Signal Present’ light is illuminated. Verify that the KB- 2 in section 2 for Channel D.

D relay is picked-up and that the KB-A, KB-B and KB-C
relays are not picked-up.

Remove the jumper across points TBD2-1 and
TBD2-2.

Remove jumpers across points TBA3-3 &
TBA3-4, TBC3-3 & TBC3-4, TBB3-3 &
TBB3-4 and TBD3-3 & TBD3-4.

Remove jumper across points TB5-6 & TB5-7.

Remove all control power.

Page 19 of 30



061 30 67

Verification Plan

Verification Plan # VP-PZ4, REV, 6

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Trip Free Operation 100% 1’3 Apply 125VDC and 120VAC control power to
CCH#5 the switchgear and charge all breakers.
Perform this CC on all Depress the push to trip button and hold-in on
breakers. Channel A breaker.
Breaker A (B, C, D) should not close. Depress the push to close button on Channel A
breaker.
Repeat for all breakers.
Anti-pump Operation 100% 1,3 | Apply 125VDC and 120VAC control power to
CC#6 ' the switchgear and charge the breakers.
Perform this CC on all Breaker closes when close signal is applied. Apply and maintain a close signal on the
breakers. Channel A breaker.

Breaker trips when trip signal is applied and does not re-
close.

Breaker closes when close signal is reapplied.

Apply a momentary trip signal to the Channel A
breaker while maintaining the close signal.

Release the close signal and then re-apply the
close signal.

Repeat for all breakers.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6
Item Description:_Switchgear, 480VAC, 3®. 3W, 800A with NT circuit breakers
Manufacturer / Model:__Square-D / PZ-4
Safety Function:_To provide power to Class 1E loads
vietno
Breaker Interlocks 100% 1,3 |Rack the breaker for Channel A to the TEST
CC#7 position.
Perform this CC on all Close the breaker.
breakers.
Breaker racking tool cannot be inserted into the breaker Attempt to rack the breaker to the CONNECT
unless TRIP button is pushed. position.
Repeat for all breakers.
Breaker UV Trip Voltage 100% | Verify breaker tripped in the voltage range of 42 to 1,3 | Apply 125VDC and 120VAC control power to
CC#8 84Vac. ' the switchgear.
Perform this CC on all Charge and close breaker for Channel A.
breakers.
Reduce the AC control voltage until the breaker
trips.
Record the voltage at which the breaker trips.
Répeat for all breakers.
Remote Close Test . 100% 1,3 | Place all breaker test switches in the NORMAL
CC#9 position.
Apply 90VAC across points TB5-1 & TB5-2.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakers
Manufacturer / Model:_Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Met

Remote Close Test | ' o | Apply 90VAC to p“c>)ivnts TB40-1 & TB40-4 and
CC#H9 TB40-2 & TB40-5 in section 1, TB41-1 &
(con’t) _ TB41-4 and TB41-2 & TB41-5 in section 2.

Apply 90VDC to TBA-1 & TBA-2 and TBC-1
& TBC-2 in section 1 (channel A & C).

Apply 90VAC to TBA1-1 & TBA1-2 and
TBC1-1 & TBC1-2 in section 1.

Apply 90VDC to TBB-1 & TBB-2 and TBD-1
& TBD-2 in section 2 (channel B & D).

Apply 90VAC to TBB1-1 & TBBI1-2 and
TBDI1-1 & TBD1-2 in section 2.

Ensure the 27A, B, C & D relays are reset.
Breakers should not close. Attempt to close all breakers.

Place jumpers across points TBA3-3 & TBA3-
4, TBC3-3 & TBC3-4, TBB3-3 & TBB3-4 and
TBD3-3 & TBD3-4.

Breakers shouid not close. . Attempt to close all breakers electrically.

Place a jumper across points TB5-6 & TB35-7.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3®. 3W. 800A with NT circuit breakers
Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

eria ‘ ‘Method
Remote Close Test All breakers should close. Close all breakers electrically.
CC#9 Remove jumpers across points TBA3-3 &
(con’t) _ ‘ TBA3-4, TBC3-3 & TBC3-4, TBB3-3 & -

TBB3-4 and TBD3-3 & TBD34.
Remove jumper across points TB5-6 & TB5-7.

Remove all control power.

Proper Operation of Trip 100% 1,3 | Place all breaker test switches in the NORMAL
Confirm Circuit position. '
CC#10

Apply 90VAC across points TB5-1 & TB5-2
and TB1-1 & TB1-2.

Apply 90VAC to points TB40-1 & TB40-4 and
TB40-2 & TB40-5 in section 1, TB41-1 &
TB41-4 and TB41-2 & TB41-5 in section 2.

Apply 90VDC to TBA-1 & TBA-2 and TBC-1
& TBC-2 in section 1 (channel A & C).

Apply 90VAC to TBA1-1& TBA1-2 and
TBC1-1 & TBC1-2 in section 1.

Apply 90VDC to TBB-1 & TBB-2 and TBD-1
& TBD-2 in section 2 (channel B & D).
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Verification Plan

Verification Plan # VP-PZ4, REV. 6.

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of Trip
Confirm Circuit

CC#10

(con’t)

Verify that the ‘Train A Trip Confirm Status’ light is not
illuminated.

Verify that the ‘Train A Trip Confirm Status’ light is not
illuminated.

Verify that the ‘Train A Trip Confirm Status’ light is not
illuminated.

Verify that the ‘Train A Trip Confirm Status’ light is
illuminated.

Verify that the “Train A Trip. Confirm Status’ light is not
illuminated.

Apply 90VAC to TRB1-1 & TBBI1-2 and
TBD1-1 & TBD1-2 in section 2.

Ensure the 27A, B, C & D relays are reset.
Place jumpers across points TBA3-3 & TBA3-
4, TBC3-3 & TBC3-4, TBB3-3 & TBB3-4 and
TBD3-3 & TBD3-4.

Place a jumper across points TB5-6 & TB5-7.

Place a jumper across points TB1-3 & TB1-4
and TB1-3 & TB1-5.

Close breaker A.
Open breaker A.

Close breaker C.

Close breakers A & C.
Open breakers A & C.
Close breaker B.

Open breaker B.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6.

Item Description: _Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

FIteria

Proper Operation of Trip
Confirm Circuit

CC#10

(con’t)

illuminated.

Verify that the ‘Train A Tﬁp Confirm Status’ light is not

Verify that the “Train A Trip Confirm Status’ light is

illuminated.

Verify that the ‘Train B Trip Confirm Status’ light is not

illuminated.

Verify that the ‘Train B Trip Confirm Status’ light is not

illuminated.

Verify that the ‘Train B Trip Confirm Status’ light is not

illuminated.

Verify that the ‘Train B Trip Confirm Status’ light is

illuminated.

Verify that the ‘Train B Trip Confirm Status’ light is not

illuminated.

Close breaker D.
Close breakers B & D.
Open breakers B & D.

Remove jumpers across points TB1-3 & TB1-4
and TB1-3 & TB1-5.

Place a jumper across points TB5-3 & TB5-4
and TB5-3 & TBS5-5.

Close breaker A.

Open breaker A.

Close breaker C.

Close breakers A & C.

Open breakers A & C.

Close breaker B.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6.

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of Trip
Confirm Circuit

CC#10

(con’t)

Verify that the ‘Train B Trip Confirm Status’ light is not
illuminated.

Verify that the ‘Train B Trip Confirm Status’ light is
illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are not illuminated.

Verity that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are not illuminated.

Verify that the “Train A Trip Confirm Status’ and ‘Train

B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are not illuminated.

Open breaker B.

Close breaker D.

Close breakers B & D.

Place a jumper across points TB1-3 & TB1-4
and TB1-3 & TB1-5.

Close all breakers.

Open breakers A & B.

Close breakers A & B.

Open breakers A & D.

Close breakers A & D.

Open breakers C & B.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakers

Manufacturer / Model:__Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of Trip
Confirm Circuit

CC#10

(con’t)

Verify that the ‘Train A Trii; Confirm Status’ and “Train
B Trip Confirm Status’ lights are illuminated.

Verify that the “Train A Trip Confirm Status’ and *Train
B Trip Confirm Status’ lights are not illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are not illuminated.

Verify that the ‘Train A Trip Confirm Status’ and “Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are not illuminated.

Verify that the “Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the “Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are not illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Close breakers C &B
Open breakers C & D.
Close breakers C & D.

Remove jumper from TB1-3 & TB1-4 and TB5-

3 & TB5-4. Open breaker B.

Replace jumper across TB1-3 & TB1-4 and
TB5-3 & TB5-4. Close breaker B.

Remove jumper from TB1-3 & TB1-4 and TB5-
3 & TB5-4. Open breaker D. :

Replace jumper across TB1-3 & TB1-4 and
TBS5-3 & TB5-4. Close breaker D.

Remove jumper from TB1-3 & TB1-5 and TBS5-
3 & TB5-5. Open breaker A.

Replace jumper across TB1-3 & TB1-5 and
TB5-3 & TB5-5. Close breaker A.
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Verification Plan

Verification Plan # VP-PZ4, REV. 6.

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model: _Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

Proper Operation of Trip
Confirm Circuit

CC#10

(con’t)

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are not illuminated.

Verify that the “Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are not illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Verify that the ‘Train A Trip Confirm Status’ and ‘Train
B Trip Confirm Status’ lights are illuminated.

Remove jumper from TB1-3 & TB1-5 and TB5-
3 & TB5-5. Open breaker C.

Replace jumper across TB1-3 & TB1-5 and
TB5-3 & TB5-5. Close breaker C.

Remove jumper from TB1-3 & TB1-4, TB5-3
& TB5-4, TB1-3 & TB1-5 and TB5-3 & TBS5-5.

Replace jumper from TB1-3 & TB1-4, TB5-3 &
TB5-4, TB1-3 & TB1-5 and TB5-3 & TBS-5.

Open breaker A.

Close breaker A.
Open breaker B.
Close breaker B.

Open breaker C.

Close breaker C. 7

Open breaker D.
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Verification Plan # VP-PZ4, REV. 6

Item Description:_Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers

Manufacturer / Model:

Square-D / PZ-4

Safety Function:_To provide power to Class 1E loads

061 Jo 8¢

Proper Operation of Trip
Confirm Circuit

CC#10

(con’t)

Open all breakers.
Remove all control power.

Remove all jumpers.

(Switchgear Control Wiring)
CC#12a

CPT Operation 100% | CPT secondary voltage = 120VAC + 5% 1,3 | Apply 480VAC to the primary side (H1 & H2)

CC#l11 of the CPT’s in both section 1 & 2.
Measure CPT secondary voltage at points
TBA3-1 & TBA3-2, TBC3-1 & TBC3-2 and
TB10-1 & TB10-2 in section 1 and TBB3-1 &
TBB3-2, TBD3-1 & TBD3-2 and TB11-1 &
TB11-2 in section 2.

Hi-Pot Testing 100% | The Hi-Pot testing was performed on the switchgear per | 2 |Perform or verify that AC High Pot. testing was

(Switchgear Assembly) the applicable Square-D document. NLI to review Form performed in accordance with Square-D

CC#12 87-0816R, step 19 for conformance. procedure Form 87-0816R for “Low Voltage
Switchgear.”

Megger Test 100% | AC/DC Control circuit @ 1250Vdc: R > 12.5 MQ N/A | Control circuit to ground. Apply 1250VDC and

megger as follows:

e Control circuit (DC) of switchgear.
e Control circuit (AC) of switchgear.

Page 29 of 30




061 J0 6¢

Verification Plan

Verification Plan # VP-PZ4, REV. 6

breakers. Breakers should
be removed from cell.

Ttem Description:_Swrit P, 3W, 800
Manufacturer / Model; _Square-D / PZ-4
| Safety Function:_To provide powerto Class 1E Joads
Critical Characteristic Sample Acceptanee
Size :

: Criteria Ref Methed :
AC Hi-pot Testing 100% |Note: This is a pass/fail fest. N/A | With the breakers in the closed pasition, apply a
(Circuit breakers) ~ | voliage of 2200Vac using an AC high-pot
CC#13 No insulation breakdown after 1 minute between each phase and ground for a period of

1 minute.

Perform this CC on all

With the breaker in the closed position, apply
2200VAC using an AC high-pot between
phases

With the breaker in the open position, apply
2200VAC and h1-pot between phase line-to-
load.

References:

1. NLI1069-10327 set of design drawings for PZ4 switchgear.

2. Square-D “Low Voltage Switchgear Test Inspection Report” Form 87-0816R.
3, AmerGen techaical specxﬁcatmn SP-1101-11-250.

VP Approval Prepare: 9 2"‘7 577707 Rewewe%dﬁ,%#ﬁ;\ppmve&%@ﬂ_lhbc)
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NLI

NUCLEAR LOGEISTICS INC

Check off appropriate tests:

Rev:_ 6

Job #:_0- (0327 P.E. CT

TEST DATA SHEET [pre-seismic [ posT-seismic K] veriFicaTion [J oTHER

Cat ID#:_ Yk

TEST DATA FOR: VP-PZ4

Item Description:

Switchgear, 480VAC, 3P, 3W, 800A with NT circuit breakers

Manufacturer:__Square-D

Model/Part.No.: e g{

CC#1 Dimensions & Configuration CC#
CC# - CCH
Critical characteristic (CC#) CC#_ 1 CC#__ 1 CC# 1
Test Temperature N ' A N ‘ A N ’ 4
Test surface: H N/A N/A
| V=Vertical, H=Horizontal L . L
Na N4 Na

QC Setup check (if applicable)

~
gS/N:chﬁo— OD-0000\

vold

Sections will line-up and bolt
together with other sections of
switchgear based on measured
dimensions.

#¥es 0 No
Height=__ 43 _ "
Width = 20 "
Depth= &3 "
1 Switchgear has 2 vertical

sections, 4 cubicles high.
Yes O No

Each vertical section has 2

cubicles for breakers and 2

cubicles for instrumentation.
Yes ONo

Instrument sections have the following:
a) 1 - Electroswitch Series 20K
b) 1 - ABB relay cat#411R0715
c) 6-Square-D light ZBSAVBGI1
d) Square-D XUD080V63, X01200V02,
X080V02
O Yes ¥ No & se€- be-Oufionr-o¢
Layout of components/conduit entrance
location and size are in accordance with
NLLdesign drawings.
es ONo

%nnel A breaker door is painted Red
es O No

?&mcl B breaker door is painted Green
Yes O No

Yass o1 e

Channel C breaker door is painted Yellow
wYes [0 No

Channel D breaker door is painted Blue
DYes 0 No

Control wiring is Rockbestos, SIS, 90°C
es

Each vertical section has a 15kVA CPT.

@’%es  ONo (cAT# ISSuoF)

1 No

Verify insulated ring tongue lugs are used
%ontrol wiring to terminal blocks.
es ONo

Ground bus is tin or silver plated.
es ONo

Pass O 1afeq

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

thss CT 72foq

! 26

Page of Form No. T-1004, Rev. 6



Check off appropnate tests:
N L I TEST DATA SHEET [rre-seismic [J POST-SEISMIC EZ] VERIFICATION [J OTHER

NUCLEAR LOGISTICS INC
TEST DATA FOR: VP-PZ4 Rev:__ 6 Job #:__0Q- (0%21 PE_CY Cat ID#: ‘JLQ:
Item Description:____Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers Manufacturer:_Square-D Model/Part No.: EZ,'H—_'
CC#1 Dimensions & Configuration CC#
CC#2 Wiring Check CC#
Critical characteristic (CC#) - CC#__1 CC#__1 CC#__2
“Test Temperature N I " N N,A
| Test surface: N/A N/A H
V=Vertical, H=Horizontal
QC Setup check (if applicable) N N[ A Nl

L 10 14
L T

| S/N: 25570 -0n( <000 |

Circuit breakers have operation
counter installed.
Yes ONo

Circuit breakers have contact
[i;%icators.
es

A means of locking the circuit

breakers in place while in the

CONNECTED or

DISCONNECTED positions is

ingtalled on the switchgear.
Yes O No

O No

All indicating lights are LED
type.
¥es

PSS CT raloa

0O No

Safety-related wiring has a minimum of

6"separation from the other safety-related

-} channels.

(E/ Yes O No

Safety-related wiring is fed in thermosleve
and is color coded to distinguish it from
Non-safety related wiring,

Yes ' No

Prss <t 1lez|oq

Yes ONo
Yellow line drawings for inclusion in test
data package.
@ Yes O No

Switchgear sections are wired per the
latest approved design drawings.

7/ 5’0/0 9

Tss <1 Thtloq

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.
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" NLI

NUCLEAR LOG[STI(.& INC

TEST DATA FOR: VP-PZ4

Check off appropriate tests:

Rev: 6

Job #:_0lq-(0321 P.E. CT

TEST DATA SHEET [pre-seismic [ posT-seismic [ veriFicaTion [ 0THER

Cat ID#: N‘A

Itern Description:

- Switchgear, 480VAC, 3®. 3W. 800A with NT circuit breakers Manufacturer: Square-D

Model/Part No.:_C2-Y4

CC#3 Circuit Breaker Fit-up ce
CC#4a Proper Operation of Close Circuit CC#
Critical characternistic (CC#) CC#_3 CC#__4a CC#__4a
Test Temperature ﬂ\ A N k '\W N
Test surface: " H H -
V=Vertical, H=Horizontal - o )
QC Setup check (if applicable) Sla N a N4
Breaker fits into breaker Voltage applied=__ 40 VDC to Voltage applied=__ 9o VDC to
J S/N:_25510 - Ool-0000n compartment without any TBA-1 & TBA-2 and TBC-1 & TBC-2in | TBB-1 & TBB-2 and TBD-1 & TBD-2 in
E binding. section 1 (channel A & C). section 2 (channel B & D).
3 Yes O No
The ‘Shunt Trip Power’, ‘Shunt Trip The ‘Shunt Trip Power’, ‘Shunt Trip Signal
Compartment door closes Signal Present’ and ‘DC Power Available’ | Present’ and ‘DC Power Available’ lights
without excessive gap. lights illuminate for channel A and C. The | illuminate for channel B and D. The ‘UV
Yes 0 No “UV Device Energized’ and ‘UV Trip Device Energized’ and ‘UV Trip Power’

Door mounted components do
not interfere with removal of
the breaker from the switchgear

t[?l.
Yes

O No

WS ot rl\od

Power’ lights are not illuminated for
channel A and C.

¥ Yes I No

Voltage applied = 90 VAC to

TBAI1-1 & TBA1-2 and TBC1-1 & TBC1-
2 (channel A & C) in section 1.

The “UV Trip Power’ and ‘UV Device
Energized’ lights are illuminated for
channel A and C. ‘Shunt Trip Signal
sent’ light extingnishes for A & C.
Yes # O No

lights are not illuminated for channel B and
D. -
@/Qes ONo

Voltage applied=_ 99 VAC to
TBB1-1 & TBBI1-2 and TBD1-1 & TBD1-
2 in section 2 (channel B & D).

The UV Trip Power’ and ‘UV Device

Energized’ lights are illuminated for

channel B and D. ‘Shunt Trip Signal

Present’ light extinguishes for B & D.
Yes# 0 No

¥ G DR~ DbA (031 T~ 05~
¢t halea

NOTE: Imt1a1 and date after performance of each CC#. Indicate Pass or Reference DR#.

W F Of~009{0327-05

T re|oe

Page 5 of&é
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' NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Check off appropriate tests:

Rev: 6

Job #:__ 0q-lo221

TEST DATA SHEET Cere-seismic O posT-seismic B veriFicaTion O OTHER
_PE CT

Cat ID#:_ Ny

Item Description:

Switchgear, 480VAC, 3d. 3W. 800A with NT circuit breakers

Manufacturer: Square-D

Model/Part No.: Pa-+

CC#4a Proper Operation of Close Circuit CC#
CC# CC#
Critical characteristic (CC#) CC#_4a CC#__4a CC#__4a
Test Temperature N / A N ]:L
Test surface: H H H
=Vertical, H=Horizontal .
QC Setup check (if applicable) NJa N/a

S/N: 25570 Q01— 0000 |

0a1 10 ¢

Jumpers across points TB5-6 &
: 95-7?
Yes

Voltage applied= 90 VAC

0O No

across points TB5-1 & TB5-2.

es {0 No

Voltage applied= 40 VAC
across points TB40-1 & TB40-
éztd TB41-1 & TB41-4.

es O No

A, B, C & D breakers charge?
es 0O No

Jumper across points TBA3-3
& TBA3-4. Channel A breaker
closes when jumper is applied?
7 Yes O No

Jumper across points TBC3-3 & TBC3-4.
Channel C breaker closes when jumper is

applied?

D%es . ONo

Jumper across points TBB3-3 & TBB34.
Channel B breaker closes when jumper is

%ied?
es

0O No

Jumper across points TBD3-3 & TBD34.

Channel D breaker closes when jumper is

Izgjglied?
es O No

TNSS T el

RSSO (adeq

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.
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NLI

| Check off appropriate tests:
rasmtoesere  TEST DATA SHEET  [lpre-seismic [ posT-seismic I VERIFICATION [J OTHER .

TEST DATA FOR: VP-PZ4 Rev.__ 6 Job #:._ D9~ o327 PE.__CT Cat ID#: Nia
Ttem Description:___Switchgear, 430VAC, 3®, 3W. 800A with NT circuit breakers Manufacturer;__Square-D Model/Part No.: ?—2-‘;‘:
CC#3 Circuit Breaker Fit-up CC#_4b Proper Operation of UV Circuit
CC#A4a Proper Operation of Close Circuit CC#
Critical characteristic (CCH) CC#__4b CC#__4b TCC#_4b
Test Temperature ‘J) A N Ol a
Test surface: H H H
.| V=Vertical, H=Horizontal
QC Setup check (if applicable) NN Nl NITN

06130 vt

S/N:_28570 - o0 (- odX)

All breaker test switches in
‘NORMAL’

Yes O No
Jumper across points TBA3-3
& TBA3-4, TBC3-3 & TBC3-
4, TBB3-3 & TBB3-4 and

3-3 & TBD3-4.
Yes O No

Jumper across points TB5-6 &

-TB5-7.

Yes ONo

Voltage applied = A° VAC
to points TB40-1 & TB40-4,
TB40-2 & TB40-5, TB41-1 &
TB41-4 and TB41-2 & TB41-
5

Pass CT_“flloq

Voltége applied=___Qq VDC to
TBA-1 & TBA-2 and TBC-1 & TBC-2.

The ‘Shunt Trip Power’, ‘Shunt Trip
Signal Present’ and ‘DC Power Available’
lights illuminate for channel A and C. The
‘UV Device Energized’ and ‘UV Trip
Power’ lights are not illuminated for

channel A and C.
IE/%nes O No
Voltagé applied = 9o VAC to

TBAl-1 & TBA1-2 and TBC1-1 & TBCI1-
2. ' .

The ‘UV Trip Power® and ‘UV Device
Energized’ lights are illuminated for A &
C. ‘Shunt Trip Signal Present’
extinguishes for A & C,

Yes# ONo

Voltage applied=__ 40 VDC to
TBB-1 & TBB-2 and TBD-1 & TBD-2.

The ‘Shunt Trip Power’, *Shunt Trip Signal
Present’ and ‘DC Power Available’ lights
illuminate for channel B and D. The ‘UV
Device Energized’ and ‘UV Trip Power’
lights are not illuminated for channel B and

D.
&Yes
Voltage applied = 90_VAC to TBB1-1 &
TBB1-2 and TBD1-1 & TBD1-2.

0O No

The ‘UV Trip Power® and ‘UV Device
Energized’ lights are illuminated for B & D.
‘Shunt Trip Signal Present’ extinguishes for
B & D.
B¥es & 0 No

ScE D2-OA10327-05

SEE DR~ 0AI32T-05

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.
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N L I TESTDATASHEET

CC#4b

06130 S

NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Rev:__ 6 -

Check off appropriate tests:
Clpre-seismic [ posT-sEISMIC m VERIFICATION [ OTHER

PE. CT

Cat ID#; "]]A

Item Description:

Job #:_044-10327

Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers  Manufacturer:__Square-D

Model/Part No.; ¥1-4

Proper Operation of UV Circuit CC#
CC# CC#
Critical characteristic (CC#) CC#___4b - CC#__4b CC#__4b
Test Temperature Nija Ns Ny
Test surface: H H H
V=Vertical, H=Horizontal
QC Setup check (if applicable) N, Nla Nia

S/N: 2857 ~°C | —0oe0

Breaker test switch for Channel A
in the ‘UV Trip’ position. ‘Shunt
Trip Power’ light for Channel A
is not illuminated. “UV Device
Energized’ and ‘UV Trip Power’
lights are illuminated for Channel

A,
B/Y es

90VAC power applied to points
TBA1-1 & TBA1-2 is removed.
Channel A breaker trips and the
‘UV Device Energized’, ‘UV
Trip Power’” and “Shunt Trip
Signal Present’ lights are not

DO No

illuminated for Channel A.

Yes O No

Tass ot \den

Breaker test switch for Channel A in the
‘Normal’ position. The ‘Shunt Trip
Power’ & ‘Shunt Trip Signal Present’
lights are illuminated for Channel A.
#Yes O No

90VAC power applied to points TBA1-1
& TBAI1-2. The ‘UV Trip Power’ and
‘UV Device Energized’ lights are
illuminated for channel A.

W'Yes ONo

PAss €T fz2|od

Breaker test switch for Channel B in the
‘UV Trip’ position. ‘Shunt Trip Power’
light for Channel B is not illuminated.
‘UV Device Energized® and ‘UV Trip:
Power’ lights are illuminated for Channel
B .

Yes O No

90VAC power applied to points TBB1-1 &
TBB1-2 is removed. Channel B breaker
trips and the ‘UV Device Energized’, ‘UV
Trip Power’ and ‘Shunt Trip Signal
Present’ lights are not illuminated for
Channel B.

#Yes O No

Pass T fezfeq

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

Page _(f___ of 26
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NLI

06130 9¢

NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Check off appfopriate tests:

Rev:__ 6

Job#: 0LA-~ 10327

PE_CT

TEST DATA SHEET [prre-seismic [J rposT-seismic [ veriFicaTioN [ oTHER

Cat ID#:_"a

Item Description:

Switchgear, 480VAC, 3®. 3W. 800A with NT circuit breakers Manufacturer; _Square-D

Model/Part No.: P2-4

CC#4b Proper Operation of UV Circuit CC#.-

CC# . CC#
Critical characteristic (CC#) CC#__4b CC#__4b CC#__4b
Test Temperature Nia N, N|s
Test surface: H H H
V=Vertical, H=Horizontal )
QC Setup check (if applicable) s ™A Ny

S/N: 25570 ~ 00\~ Ootdl

Breaker test switch for Channel B
in the “Normal’ position. The
‘Shunt Trip Power’ & ‘Shunt
Trip Signal Present’ lights are
illuminated for Channel B.

€s ONo

90VAC power applied to points
TBB1-1 & TBB1-2. The ‘UV
Trip Power’ and ‘UV Device
Energized’ lights are illuminated
for channel B.
@Yes 0 No

Breaker test switch for Channel C
in the ‘UV Trip’ position. ‘Shunt
Trip Power’ light for Channel C
is not illuminated. ‘UV Device
Energized’ and “UV Trip Power’
lights are illuminated for Channel

C.
Z/ Yes 0 No

90VAC power applied to points TBC1-1
& TBC1-2 is removed. Channel C
breaker trips and the “UV Device
Energized’, ‘UV Trip Power’ and ‘Shunt
Trip Signal Present’ lights are not
illyminated for Channel C.

Yes ONo

Breaker test switch for Channel C in the
‘Normal’ position. The ‘Shunt Trip
Power’ & ‘Shunt Trip Signal Present’
lights are illuminated for Channel C.
Wes ONo

90VAC power applied to points TBC1-1
& TBCI1-2. The “‘UV Trip Power’ and
‘UV Device Energized’ lights are
illuminated for channel C.

DAes ONo

Breaker test switch for Channel D in the
‘UV Trip’ position. “Shunt Trip Power’
light for Channel D is not illuminated. ‘UV
Device Energized’ and ‘UV Trip Power’
lights are illuminated for Channel D.

Yes ONo

90VAC power applied to points TBD1-1 &
TBDI1-2 isremoved. Channel D breaker
trips and the ‘UV Device Energized’, ‘UV
Trip Power’ and ‘Shunt Trip Signal
Present’ lights are not illuminated for
Channel D.

es O No

Breaker test switch for Channel D in the
‘Normal’ position. The ‘Shunt Trip Power’
& ‘Shunt Trip Signal Present’ lights are
glzminated for Channel D.

es 0 No

Pass ¢t 7halea

Pass cT  lzzleq

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

Phss  elon
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; NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Check off appropriate tests:

Rev: 6

PE_CT

TEST DATA SHEET [lpre-seismic [1 post-seismic [f] veriricaTion [J oTHER
Job #:_£)@4-10327

Cat ID#: N \L

Item Description:

Model/Part No.: ¥Z-4

Switchgear, 480VAC, 3P, 3W, 800A with NT circuit breakers Manufacturer: _Square-D

CC#4b Proper Operation of UV Circuit CCH_
CC#4c Proper Operation of Shunt Trip Circuit CC#
Critical characteristic (CC#) CC#__4b CC# __ 4c CC#__4c
Test Temperature | o N h N L‘_
Test surface: H H H
V=Vertical, H=Herizontal ‘
QC Setup check (if applicable) Na N | A N (a
J Target reset on the 27A, B, C & | All breaker test switches in ‘NORMAL’ Voltage applied =_40 VDCto TBA-1 &
E S/N:_1550 -0l - OO D relays? © | Yes ONo TBA-2 and TBC-1 & TBC-2. The ‘Shunt
g [ Yes 0 No Trip Power’, ‘Shunt Trip Signal Present’

| Jumpers across points TBA3-3

& TBA3-4, TBC3-3 & TBC34,
TBB3-3 & TBB3-4, TBD3-3 &
TBD3-4 and TB5-6 & TBS5-7

are removed.
v ;Z es

O No

Jumpers across points TBA3-3 & TBA3-
4, TBC3-3 & TBC34, TBB3-3 & TBB3-
4 and TBD3-3 & TBD3-4.

& Yes ONo

Jumper across points TB5-6 & TBS5-7.
&Yes 0O No

Voltage applied = 4 VAC across
points TB5-1 & TBS5-2.

Voltage applied =_5¢  VACto poinfs

and ‘DC Power Available’ lights illuminate
for channel A and C. The ‘UV Device
Energized’ and ‘UV Trip Power’ lights are
lrjx? illuminated for channel A and C.

Yes ONo

Applied voltage =_90 VAC to TBA1-1 &
TBAI1-2 and TBC1-1 & TBC1-2. The ‘UV
Trip Power’ and ‘UV Device Energized’
lights are illuminated for channel A and C.
The ‘Shunt Trip Signal Present’ light
extinguishes for A & C.

TB40-1 & TB40-4 and TB40-2 & TB40- YesW O No
5, TB41-1 & TB41-4 and TB41-2 & W SEE Dh-0bd10827 05
TB41-5. 1 fazlet
Tass C ufed TS Gt afnlo
NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#. Page _8_ of 2B Form No. T-1004, Rev. 6




NLI

NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Check off appropriate tests:

Rev: 6

PE_CT

TEST DATA SHEET [dpre-seismic [J posT-seismic [ veriFicaTion T OTHER

Cat ID#: N{A

Job#:_bb3-103217

Model/Part No.: P2-*

Item Description:____Switchgear, 480VAC, 3®. 3W. 800A with NT circuit breakers Manufacturer;_Square-D

| CCH4c Proper Operation of Shunt Trip Cireuit ccH
CCH CC#
Critical characteristic (CC#) CC#__4¢ CC#___4c CC#__4c
N
Test Temperature N A | A N A
Test surface: v H H . H
V=Vertical, H=Horizontal L o
[ QC Setup check (if applicable) Sla N Sl

061 j0 8¢

S/N: 28570~ S ~oo {

Voltage applied=_Go VDC to
TBB-1 & TBB-2 and TBD-1 &
TBD-2. The ‘Shunt Trip
Power’, ‘Shunt Trip Signal
Present’ and ‘DC Power
Available’ lights illuminate for
channel B and D. The ‘UV
Device Energized’ and ‘UV Trip
Power’ lights are not illuminated
for channel B and D.

es O No

Voltage applied =_9G9 VACto
TBB1-1 & TBBI-2 and TBD1-1
& TBD1-2 in section 2. The
‘UV Trip Power’ and ‘UV
Device Energized’ lights are
illuminated for channel B and D.

The ‘Shunt Trip Signal Present”

light extinguishes for B & D.
2 Yes ok 0O No

Breaker test switch for Channel A in the
‘Shunt Trip® position.
es O No

‘UV Trip Power’ light for Channel A is
not illuminated. ‘UV Device Energized’,
‘Shunt Trip Power’, ‘Shunt Trip Signal
Present’ and ‘DC Power Available’ lights
are illuminated for Channel A. Breaker
trips when test switch is moved to ‘Shunt
Trip’ position and the 27A relay drops

out
[3’4 es

Breaker test switch for Channel A in the
‘Normal’ position and reset the target on
the 27A relay.

es 0ONo

Tass  foq

0 No

‘UV Device Energized’, ‘UV Trip Power’,
*Shunt Trip Power’ and ‘DC Power
Available’ lights are illuminated for
Channel A. ‘Shunt Trip Signal Present’
light is not illuminated for Channel A.

es UNo

Close the breaker for Channel A. Breaker
;%oses?
es
Breaker test switch for Channel B in the

‘Shunt Trip’ position.
Yes O No

0O No

eAsSs '1[7.1.!0'1

& G pr-0btio32]-0S

¢t q\‘ﬂ\oﬁ

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.
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NLI

NUCLEAR LOGISTICS INC-

06130 6v

Check off appropriate tests:

TEST DATA SHEET [lrre-seismic [J posT-seismic [ VERIFICATION [J OTHER

TEST DATA FOR: VP-PZ4 Rev:__ 6 Job #:_ 069~ 10327 PE._ CT CatID# f‘” A
Item Description:___Switchgear, 480VAC, 3@, 3W. 800A with NT circuit breakers Manufacturer:__Square-D Model/Part No.: PZ—:-_F
CCé#4c Proper Operation of Shunt Trip Circuit CC#
CC# CC#
Critical characteristic (CC#) CC#_4c CC#__4c CCH_4¢c
Test Temperature N VA I:W\ N ‘ A
Test surface: H H H
V=Vertical, H=Horizontal .
QC Setup check (if applicable) ¥ia Na N

'S/N: 26570 - D01 - 00wl

‘UV Trip Power’ light for
Channel B is not illuminated.
‘UV Device Energized’, ‘Shunt
Trip Power’, ‘Shunt Trip Signal
Present’ and ‘DC Power
Available’ lights are illuminated
for Channel B. Breaker trips
when test switch is moved to
‘Shunt Trip® position and the
27B relay drops out.

Yes ONo

Breéker test switch for Channel

'| B in the “‘Normal’ position and

reset the target on the 27B relay.
¥Yes O No

?PSS <t lzloa

“UV Device Energized’, UV Trip
Power’, *Shunt Trip Power’ and ‘DC
Power Available’ lights are illuminated for
Channel B. ‘Shunt Trip Signal Present’
light is not illuminated for Channel B.

Yes 0O No

Close the breaker for Channel B. Breaker
B closes?

@ Yes ONo

Breaker test switch for Channel C in the

‘Shunt Trip’ position.
®Yes 0O No

onss thzlea o

‘UV Trip Power’ light for Channel C is not
illuminated. ‘UV Device Energized’, '
‘Shunt Trip Power’, ‘Shunt Trip Signal
Present’ and ‘DC Power Available’ lights
are illuminated for Channel C. Breaker
trips when test switch is moved to ‘Shunt
Trip’ position and the 27C relay drops out.
es 0 No

Breaker test switch for Channel C in the
‘Normal’ position and reset the target on the
27C relay.

es ONo
‘UV Device Energized’, ‘UV Trip Power’,
*Shunt Trip Power’ and ‘DC Power
Available’ lights are illuminated for
Channel C, ‘Shunt Trip Signal Present’
g%%‘ is not illuminated for Channel C.

es ONo

oass  Tlerfod CT.

NOTE: Initial and date after performance of each CC#. Iridicate Pass or Reference DR#.
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NLI

NUCLEAR LOGISTICS INC

06130 0§

Check off appropriate tests:

Rev: 6

Jab#:_ 0k ~(0%21

TEST DATA SHEET [Ipre-seismic [1 posT-seismic [d verIFicaTioN [J OTHER

TEST DATA FOR: VP-PZ4

Item Description:

Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers Manufacturer; Square-D

PE. CT  cat# NiA

Model/Part No.:_PZ-4

CC# 4c Proper Operation of Shunt Trip Circuit CC#
CC#4ad Proper Operation of UV Timing CC#
Critical characteristic (CC#) CC#__4c CC#__4c CC#__4d
Test Temperature J |A N Nia
Test surface: . H H H
V=Vertical, H=Horizontal
QC Setup check (if applicable) N{ & Nia N
Close the breaker for Channel C. | Breaker test switch for Channel D in the All breaker test switches to the UV TRIP
S/N: 2650 ~cp | ~ooonl El?peaker C closes? “Normal’ position and reset the target on | position.
Yes 0O No the 27D relay. oYes 00 No
es O No

Breaker test éwitch for Channel
D jn the ‘Shunt Trip® position.
Ef\d’ies O No

‘UV Trip Power’ light for
Channel D is not illuminated,
‘UV Device Energized’, ‘Shunt
Trip Power’, ‘Shunt Trip Signal
Present’ and ‘DC Power
Available’ lights are illuminated
for Channel D. Breaker trips
when test switch is moved to
‘Shunt Trip’ position and the
27D relay drops out.

Yes CNo

s <t nla

‘UV Device Energized’, ‘UV Trip
Power’, ‘Shunt Trip Power’ and ‘DC
Power Available’ lights are illuminated for
Channel D. ‘Shunt Trip Signal Present’
light is not illuminated for Channel D.

G¥es 0 No
Close the breaker for Channel D. Breaker

D closes?
es 0O No

s CT Aafea

Jumpers across points TBA3-3 & TBA3-4,

TBC3-3 & TBC3-4, TBB3-3 & TBB3-4
and TBD3-3 & TBD3-4.
HYes O No

j;P'npe:r across points TB5-6 & TB5-7.
Yes ONo

Applied vbltage = 90 VAC across points
TBS5-1 & TB5-2.

Applied voltage = _7v_VAC to points
TB40-1 & TB40-4 and TB40-2 & TB40-5
in section 1, TB41-1 & TB41-4 and TB41-2
& TB41-5 in section 2. ’

eass 2| 0a CT

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.
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" N L I ' Check off appropriate tests:

TEST DATA SHEET [dpre-seismic LI posT-seismic [ veriFicATION ] OTHER

NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4 P.E: CT CatID# Pla

Model/Part No.: P2—{

Rev: 6 Job #:_ 09 ~(632.1

Item Description: ___Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakers Manufacturer:_Square-D

CC#4d Proper Operation of UV Timing CC#

CC#4de Proper Operation of 27 relay and shunt trip timing CC#
Critical characteristic (CC#) CC#__4d CC#__4d CC#__4e
Test Temperature N| A Na N A
Test surface: H H H
V=Vertical, H=Horizontal . , .
QC Setup check (if applicable) Nip Nia Nia

4 Applied voltage= 90 _VDC to | 27A, B, C & D relays are reset? All breaker test switches in the NORMAL

4 S/N: 25570 001~ TBA-1 & TBA-2 and TBC-1 & | ©@¥es 0O No position.

o3 ' TBC-2 in section 1 (channel A es ONo

Cr .

& C).

Applied voltage = 90 VAC to
TBAl-1 & TBA1-2 and TBC1-1
& TBC1-2 in section 1.

Applied voltage = 9 _VDC to
TBB-1 & TBB-2 and TBD-1 &
TBD-2 in section 2 (channe] B
& D).

Applied voltage = 9o VACto

TBB1-1 & TBB1-2 and TBD1-1
& TBD1-2 in section 2.

Pass €T "1(7.7,( o4

All breakers closed?
D’?cs {0 No

90VAC control power removed from
points TBA1-1 & TBA1-2 and TBC1-1 &
TBC1-2 and TBB1-1 & TBB1-2 and
TBDI-1 & TBDI1-2. UV Trip Power &
UV Device Energized lights are not

illyminated.
B’%Z ONo

Time required for the breakers main poles
to open after removal of the 90VAC.

&, B o
Time =710 1.0 7. ms (Breaker A)
Time = 4k 42 |6 ms (Breaker B)
Time =124 it 12.3 ms (Breaker C)
Time =10 ,6.2,7-S ms (Breaker D)
_Pass Tfafos €T

Fuse F3 & F7 and F13 & F17 removed?

O Yes ' No#
saE DR-OLHIL3ILT~06

Jumpers across points TBA3-3 & TBA3-4,
TBC3-3 & TBC3-4, TBB3-3 & TBB3-4
and TBD3-3 & TBD3-4. ’

Yes - O No

Jumper across points TB5-6 & TB5-7.
es O No ‘

Applied voltage =_F©_VAC across points
TB5-1 & TBS-2.

CT TssS ‘1\22-{&(

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR¥.
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NLI

NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Check off appropriate tests

Rev: 6

Job #:._0b4

- (0321 PE CT

TEST DATA SHEET [lPRe-seismic O posT-seismic KA veriricaTion O OTHER

Cat ID#: JA

Manufacturer:_Square-D

Item Description:

Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakersi

Model/Part No.: Eé“"{’

CC#4e Proper Operation of 27 relay and shunt trip timing CC#

CC# CC#
Critical characteristic (CC#) CC#__4de CC#H_de CC#__4de
Test Temperature N A L ] A N ] A
Test surface: H H H
V=Vertical, H—Honzontal , .
QC Setup check (if applicable) Nia No(a Nia

S/N: 28570 - O\ Do)

Q06LJ0OZC

Applied voltage=_940 _VAC to
points TB40-1 & TB40-4 and
TB40-2 & TB40-5 and TB41-1
& TB41-4 and TB41-2 & TB41-
5.

Applied voltage = i‘3__VDC 10
TBA-1 & TBA-2 and TBC-1 &
TBC-2.

| Applied voltage =_1©_VAC to

TBA1-1 & TBA1-2 and TBC1-1
& TBC1-2.

Applied voltage = 20 _VDC to
TBB-1 & TBB-2 and TBD-1 &
TBD-2. ‘

Applied voltage =_S0 VAC to
TBB1-1-& TBB1-2 and TBD1-1
& TBD1-2.

OnSS CT T u.\of,

Applied voltage =_A0 VAC across

secondary disconnect points D1 and D2 on

all breakers.

e27A, B, C & D relays are reset?

Yes 00 No
All breakers closed?
Yes 0O No

90VAC control power removed from
points TBA1-1 & TBA1-2 and TBC1-1 &
TBC1-2 and TBB1-1 & TBB1-2 and
TBD1-1 & TBD1-2.

O Yes ¥Not-

r BT DR-DBG10327— 07

T
aalo

Time required for the breakers main poles
1o open after removal of the 90VAC.

Ao BoC)
Time =169, 6.0 6.0 ms (Breaker A)
Time =160, te-b, (6.7 ms (Breaker B)
Time = [&-3 1.1, .2 ms (Breaker 1))
Time = & 8 H'\ 1S.$ ms (Breaker D)

Fuse F3 & F7 and F13 & F17 replaced?
0 Yes MNo~&

3> sEE DL-DLFO3TLT- 06
T \2zdeq

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.
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Check off appropriate tests:

NLI

TEST DATA SHEET [Jrre-seismic [1 posT-seismic [H veriFIcATION [J OTHER
NUCLEAR LOGISTICS INC
TEST DATA FOR: VP-PZ4 Rev:__6 Job #:_0LA-(0327 PE_CT  CatlD#:_NlA
Item Description:____Switchgear, 480VAC, 3@, 3W, 800A with NT circuit breakers Manufacturer:__Square-D Model/Part No.:_PZ-4¢
CC# 4f Proper Operation of Shunt Trip Signal from TMR CC#
CC# CC#
Critical characteristic (CC#) CC#__4f CC#__4f CCH#H__4f
Test Temperature Nip m A Ny,
Test surface: H H H
V=Vertical, H=Horizontal :
QC Setup check (if applicable) N \ A N \A v \A
o All breaker test switches in the Applied voltage =40 _VDC to TBA-1 & | Jumper across points TBA2-1 & TBA2-2.
o S/N: 26570 - 001 - Oy NORMAL position. TBA-2 and TBC-1 & TBC-2. ®Yes 0ONo
- Yes 0 No
8 Applied voltage = _7¢ _VAC to TBA1-1 | Channel A breaker trips and the ‘Shunt Trip

Jumpers across points TBA3-3 | & TBAI1-2 and TBC1-1 & TBCI-2.

& TBA3-4, TBC3-3 & TBC3-4,

TBB3-3 & TBB3-4 and TBD3-3 | Applied voltage=_9e _VDC to TBB-1 &

&, TBD3-4. TBB-2 and TBD-1 & TBD-2,
IJYes ONo v

Applied voltage =_7¢_VAC to TBB1-1
Jumper across points TB5-6 & | & TBB1-2 and TBD1-1 & TBDI-2.
TB5-7.
& Yes 0 No The 27A, B, C & D relays are reset?

Yes 0O No

Applied voltage = _4°_VAC
across points TB5-1 & TBS-2.

All breakers closed?
E{ Yes ONo
Applied voltage =_%0 _VAC to
points TB40-1 & TB40-4 and
TB40-2 & TB40-5 and TB41-1
& TB41-4 and TB41-2 & TB41-
15

Signal Present’ light is illuminated. The
KB-A relay is picked-up and the KB-B,
KB-C and KB-D relays are not picked-up.
A Yes ONo

Jumper across points TBC2-1 & TBC2-2.
o Yes ONo

Channel C breaker trips and the ‘Shunt Trip
Signal Present’ light is illuminated. The
KB-C relay is picked-up and the KB-A,
KB-B and KB-D relays are not picked-up.
& Yes ONo '

Pass ¢t fafor fass  tlalod CT
NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

Pass Tzzleq CT
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NUCLEAR LOGISTICS INC

. 06130 $§

TEST DATA FOR: VP-PZ4

Check off appropriate tests:

Rev:__ 6

Job#: Ob9-10371

pE._CT

TEST DATA SHEET [Jpre-seismic [ posT-seismic (Xl vERIFICATION [ OTHER

Cat ID#:_Nla

Item Description:

Model/Part No.: PZ-4

Switchgear, 480VAC, 3P, 3W, 800A with NT circuit breakers Manufacturer: _Square-D

CC#4f Proper Operation of Shunt Trip Signal from TMR CC#

CC#S Trip Free Operation CCH
Critical characteristic (CC#) CCH#__4f CCH__4f CC#_§
Test Temperature .
Test surface: H H H

V=Vertical, H=Horizontal

QC Setup check (if applicable)

S/N:L55710 - Qo ~ 000

Jumper across points TBB2-1 &
TBB2-2.
@Yes ONo
Channel B breaker trips and the
‘Shunt Trip Signal Present’ light
is illuminated. The KB-B relay
is picked-up and the KB-A, KB-
C and KB-D relays are not
pigked-up.
Yes ONo
Jumper across points TBD2-1 &
TBD2-2.

Yes [0 No

Channel D breaker trips and the ‘Shunt
Trip Signal Present’ light is illuminated.
The KB-D relay is picked-up and the KB-
A, KB-B and KB-C relays are not picked-

up. .
Eers O No

" Applied voltage = 125 VDC and

(o _VAC control power to the
switchgear.

All breakers_ charged?
&Yes ONo

Depress the push to trip button and hold-in
on Channel A breaker. Depress the push to
close button on Channel A breaker.
Breaker A does not close.

rue O False

Breaker B does not close?

& True O False
Breaker C does not close?
P True 0 False
Breaker D does not close?
E]%ue O False

ss T Hzlod

Pass ¢t e

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

Cass €T hzfoy
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NUCLEAR LOGISTICS INC

061 30 €6

Check off appropriate tests:

TEST DATA SHEET [drre-seismic [ posT-seismic [N veriFicaTion O oTHER

314 '
TEST DATA FOR: VP-PZ4 Rev:__6 Job #:_D64- 10327 P.E:_ = Cat ID#: N lA
Item Description: ___Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers Manufacturer:__Square-D Model/Part No.;_PZ-%
CC# 6 Anti-Pump Operation CC#
CC#1 Breaker Interlocks CC#
Critical characteristic (CC#) CC# o CC#H_ 6 CC#_7
Test Temperature N ‘ A N N N l A
Test surface: H H H
V=Vertical, H=Horizontal
QC Setup check (if applicable) Nl N Nl

S/N:_25570-00\ e

Applied voltage = 2.5 VDC
and 12.0VAC control power to
the switchgear.

All breakers charged?
B/Yes_ ONo

Applied and maintained a close
signal on the Channe] A breaker
and breaker A closed
®Yes 0ONo
Applied 2 momentary trip signal
to the Channel A breaker while
maintaining the close signal and
breaker tripped when trip signal

was applied and did not re-close.

E(Yes ONo

Released the close signal and then re-
apply the close signal and the breaker
closed when close signal was reapplied.

‘&Yes

0O No

Breaker B operates the same?
rue , O False

Breaker C operates the same?

'True 0 False

g?ker D operates the same?
rue O False

Breaker for Channel A racked to the TEST
position and closed.

Attempted to rack the breaker to the
CONNECT position. Breaker racking tool
cannot be inserted into the breaker unless
TRIP button is pushed.

&True O False:
Breaker B operates the same?
“True 0 False
Breaker C operates the same?
/frue O False
Breaker D operates the same?
@True [ False

PSS T zdor

Pass T lzzfon

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#,

PSS T TR2feg
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NUCLEAR LOGISTICS INC

- Check off appropriate tests:

TEST DATA SHEET [IpRre-seismic [ posT-seismic [0 VERIFICATION [ OTHER

TEST DATA FOR: VP-PZ4 Rev:_ 6 Job#_f,a- (06321 PE__CT __catD#_ Mla
Item Description:___Switchgear, 480VAC, 3®, 3W. 800A with NT circuit breakers Manufacturer;__Square-D Model/Part No.: P-4
CC#38 Breaker UV Trip Voltage CC#
CC#9 Remote close test CC#
Critical characteristic (CC#) CC#H_8 CC#_ 9 CC#H__ 9
Test Temperature N Jor N] A N } A
Test surface: H H H
V=Vertical, H=Horizontal
'QC Setup check (if applicable) Bla N Fla
Applied voltage = 2§ VDC All breaker test switches in the NORMAL | Applied voltage = G0 VAC to TBB1-1 &

S/N: 26570~ Qc,ﬂoom‘

06130 95

and veo VAC control power to
the switchgear.

Breaker A charged and closed?
Yes ONo

Breaker A trips at #3:4 VAC
Breaker B trips at $0.6 VAC
Breaker C trips at 3. VAC

Breaker D trips at 49.3 VAC

position.
sz'es ONo

Applied voltage = G0 VAC across
points TB5-1 & TBS-2.

Applied voltage = 9o VACto points
TB40-1 & TB40-4 and TB40-2 & TB40-
5, TB41-1 & TB41-4 and TB41-2 &
TB41-5.

Applied voltage=_90_VDC to TBA-1 &
TBA-2 and TBC-1 & TBC-2.

Applied voltage =_T0 VAC to TBA1-1

TBBI1-2 and TBD1-1 & TBDI-2.

The 27A, B, C & D relays are reset?
lZers ONo

Attempt to close all breakers. No breakers
closed?
rue O False

Jumpers across points TBA3-3 & TBA34,
TBC3-3 & TBC3-4, TBB3-3 & TBB3-4
and TBD3-3 & TBD3-4.

es ONo

" Attempt to close all breakers electrically.

& TBA1-2 and TBC1-1 & TBC1-2. No breakers closed?
@/I‘ rue 0 False
Applied voltage=_79_VDC 1o TBB-1 &
TBB-2 and TBD-1 & TBD-2.
PYAss 1 TTa\on Tass CT T2z (09 PASS o1 122 {og
NOTE Initial and date after performance of each CC#. Indicate Pass or Reference DR#. Page {1 of Z&  Fom No. T-1004, Rev. 6
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NUCLEAR LOGISTICS INC

06130 LS

Check off appropriate tests

TEST DATA SHEET [pre-seismic [1 POST-SEISMIC mVERIFICATION [J oTHER

Close all breakers electrically.
All breakers closed?

True O False

Applied voltage = 99 VAC across
points TB5-1 & TB5-2 and TB1-1 &
TB1-2.

Applied voltage = Yo _VAC to points
TB40-1 & TB40-4 and TB40-2 & TB40-
5, TB41-1 & TB41-4 and TB41-2 &
TB41-5.

Applied voltage = 30 VDC to TBA-1 &
TBA-2 and TBC-1 & TBC-2.

Applied voltage = %o VAC to TBAI-
1& TBA1-2 and TBC1-1 & TBC1-2

Applied voitage= _70 _VDC to TBB-1 &
TBB-2 and TBD-1 & TBD-2.

TEST DATA FOR: VP-PZ4 Rev:__ 6 Job #:_0k4-10321 PE__CT  caD#_Sla
Item Description:___ Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers Manufacturer: Square-D Model/Part No.: ?‘-'5
CC#9 Remote close test CC#
CC#.10 Proper Operation of Trip Confirm Circuit CCH#
Critical characteristic (CC#) CC#__ 9 CC#__10 CC#__10
Test Temperature . N I NN Nja
Test surface: H H H
V=Vertical, H=Horizontal
QC Setup check (if applicable) YN Nla N{a
. Jumper across points TB5-6 & All breaker test switches in the NORMAL | Applied voltage =_<10 VAC to TBB1-1 &
S/N:_ K€ ool oust TBS-7. position. , TBB1-2 and TBD1-1 & TBD1-2.
Yes ONo es ONo

The 27A,; B, C & D relays are reset?
@’?es 0O No

Jumpers across-points TBA3-3 & TBA3+4,
TBC3-3 & TBC3-4, TBB3-3 & TBB3 4
and TBD3-3 & TBD3-4.

o Yes ONo
Jumper across points TB5-6 & TB5-7.
&Yes ONo

Jumper across points TB1-3 & TB1-4 and
TB1-3 & TB1-5.
es ONo

TASS Tzl X

PASS 7 '7[17,{qu

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

YASS ¢T  7(22j0q
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NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Item Description:

Check off appropriate tests:

Rev: 6

Job #: D9~ (0321

P.E._<T

TEST DATA SHEET [Jpre-seismic [ rost-seismic veriFicaTion CJ oTHER

cat I#:_ N4

Switchgear, 480VAC. 3®. 3W, 800A with NT circuit breakers

Manufacturer: _Square-D

Model/Part No.: P2-4

CC#10 ~ Proper Operation of Trip Confirm Circuit CC#
CC# CC#
Critical characteristic (CC#) CC#_ 10 CC#__10 CC#_ 10
Test Temperature N \ N N N N ] A
Test surface: H H H
V=Vertical, H=Horizontal ’ ) :
QC Setup check (if applicable) WA DAY N
3 Breaker A closed? “Train A Trip Confirm Status’ light is g;%aker B & D closed?
2 S/N:_75570- OO\ 0w Yes 0 No illyminated. es 0 No
Eg @’%Tul: 0 False
“Train A Trip Confirm Status’ : “Train A Trip Confirm Status’ light is
ant is not illuminated. gzaker B closed? illuminated. :
True O False es 0 No W hrue 0 False
Breaker A open? ‘“Train A Trip Confirm Status’ light is not | Jumper across points TB1-3 & TB14 and
Yes O No illuminated. : TB1-3 & TB1-5.
rue O False es O No
Breaker C closed? '
es 0 No Breaker B open? Jumper across points TB5-3 & TB5-4 and
2'Yes 0 No TB5-3 & TB5-5.
“Train A Trip Confirm Status’ es 0 No
light is not illuminated. Brgaker D closed? '
True O False Yes 00 No Breaker A closed?
' " X es O No

Breaker A & C closed?
Yes 0 No

“Train A Trip Confirm Status’ light is not
illgminated. :

‘“Train B Trip Confirm Status’ light is not

True O False illyminated.
&' True O False
PSS CT ‘1\'2).\0% nSS M \'LL\" s T YASS 1 \‘n.\oq T

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.
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NLI

NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Item Description:

Check off appropriate tests:

Job #: OLA - (0Z21

P.E: CT

TEST DATA SHEET [Jrre-seismic O posT-seismic I veriFicaTion [J OTHER

Cat ID#_ N4

Rev: 6

Model/Part No.: P2~

Switchgear, 480VAC, 3®, 3W. 800A with NT circuit breakers Manufacturer: Square-D

CC#10 Proper Operation of Trip Confirm Circuit CC#
CC# CC#
Critical characteristic CC#__10 CC#_10 CC#__10
(CCH \
Test Temperature N { A Nt A I\ l A
Test surface: H H H
V=Vertical, H=Horizontal :
QC Setup check (if \| N
J applicable) lac N lAr ‘ lA
g Breaker A open? “Train B Trip Confirm Status’ light isnot | All breakers closed?
3 S/N: 2551000102001 | ies ONo illyminated. &Ces 0 No
9 True O False :
Breaker C closed? . “Train A & B Trip Confirm Status’ lights
@Yes 0ONo ?aker B open? Breaker D Closed? are illuminated. .
Yes O No rue [ False
“Train B Trip Confirm Status’ light is : .
| not illuminated. “Train B Trip Confirm Status’ light isnot | Breakers A & B open?
@/True 0 False illuminated. B’és O No
G True 0 False
Breaker A & C closed? ‘“Train A & B Trip Confirm Status’ lights
©Yes O No Breaker B & D closed? | arg-not illuminated.
B/Yes O No ﬁue O False

“Train B Trip Confirm Status’ light is
illpminated.

True 0 False

B er B closed?

“Train B Trip Confirm Status’ light is
illuminated.

& True O False

lgpeakers A & B closed?
Yes ONo

“Train A & B Trip Confirm Status’ lights

Yes 0 No Jumper across points TB1-3 & TB 1-4 and | arelluminated. v
1-3 & TB1-5. Eé:ue 0 False
Yes O No
Pa5G T ~l(tz]eA VASS CC )22l TORSS 7 1telo]

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

Page 20 of 26
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NUCLEAR LOGISTICS INC

0613009

Check off appropriate tests:

TEST DATASHEET [IprRre-seismic [ posT-seismic [A] VERIFICATION [1 oTHER

TEST DATA FOR: VP-PZ4 Rev:__6 Job #:_0(eA-{0327 PE_CT _ capé:_Nla
Item Description: ___Switchgear, 480VAC, 3@, 3W. 800A with NT circuit breakers Manufacturer:__Square-D Model/Part No.:_PZ2~4
CC#10 Proper Operation of Trip Confirm Circuit CCH
CC# CC#
Critical characteristic (CC#) CC#__10 CC#_ 10 CC#__10
Test Temperature N | A m A Nla
Test surface: H H H
V=Vertical, H=Horizontal X
QC Setup check (if applicable) ~Nla N Jac Nla
Brgakers A & D open? Breakers C & B open? Breakers C & D open?
S/N: 255 10 - O\ -00w Yes 0O No #Yes ~ONo & Yes 0O No
“Train A & B Trip Confirm “Train A & B Trip Confirm Status’ lights | ‘Train A & B Trip Confirm Status’ lights

Status® lights are not
illuminated.
True

Breakers 'A & D closed?
es 0 No

*Train A & B Trip Confirm
Status’ lights are illuminated.
True O False

O False

are not illuminated.

Tue 0O False

Breakers C & B closed?
Yes ONo

“Train A & B Trip Confirm Status’ lights
are illuminated.

m’érue

0O False

yrnot illuminated.

TUE O False

Breakers C & D closed?

es 0O No

“Train A & B Trip Conﬂrm Status’ lights
are illuminated.

Tue 0 False

YASS CT Ne\oa

Nss o1 lzloa

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

Quss o1 Tl22{eq
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NUCLEAR LOGISTICS INC

Check off appropriate tests:

TEST DATA SHEET DPRE-SEISMIC O posT-seismic [ VERIFICATION COotHER .

TEST DATA FOR: VP-PZ4 Rev:i_ 6 Job #:_06 4~ (0327 PE:._€T Cat ID#: - |
Item Description:___Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers Manufacturer;__Square-D Model/Part No.: P24
CC# 10 Proper Operation of Trip Confirm Circuit CC#
CC# CC#
Critical characteristic (CC#) CC#___10 CC#__10 CC#_10
Test Temperature ~ la N, N ]A
Test surface: H H ‘ H
V=Vertical, H=Horizontal .
QC Setup check (if applicable) Ny Nla Nja

S/N: 1s$ o~ O0O1-00001

06130 19

Jumper removed from TB1-3 &
TB1-4 and TB5-3 & TB5-4.
¥ Yes ONo

Breaker B Open?
o Yes ONo

“Train A & B Trip Confirm
Status’ lights are not
ilfluminated.

True 0 False

Jumper across TB1-3 & TB1-4

Jumper removed from TB1-3 & TB1-4
and TB5-3 & TB5-4.

#Yes O0No
Breaker D open?
7 Yes 0O No

‘Train A & B Trip Confirm Status’ lights
are not illuminated.

True { False

Jumper across TB1-3 & TB1-4 and TB5-3
& TB5-4.

Jumper removed from TB1-3 & TBI1-5 and
TBS5-3 & TB5-5.

W Yes ONo
Breaker A open?
Yes ONo

“Train A & B Trip Confirm Status’ lights
are not illuminated.

True {0 False

Jumper across TB1-3 & TBI1-5 and TB5-3
& TBS-5.

and TBS-3 & TBS5-4. | &Yes 0 No Yes ONo
Q/Yes O No
B Breaker D closed? Breaker A closed? -

Breaker B closed? oYes - ONo _ | BYes ONo
o Yes 0O No ' i

. “Train A & B Trip Confirm Status’ lights | ‘Train A & B Trip Confirm Status’ lights
“Train A & B Trip Confirm are illuminated. are illuminated.
Status’ lights are illuminated. @True 0 False True 0 False
& True O False '

WSS Gy lzzlon

CBSS CT ~flezloy

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

RS S Cr {220
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Check off appropriate tests:

TEST DATA SHEET [pre-seismic O posT-seismic (8 VERIFICATION [0 OTHER
NUCLEAR WGIHIQ INC
TEST DATA FOR: VP-PZ4 Rev: 6 Job#:_Ouf- (0327 PE_CT  ca#_la
Item Description:___Switchgear, 480VAC, 30, 3W, 800A with NT circuit breakers Manufacturer;_Square-D Model/Part No.: P&~y
CC#10 Proper Operation of Trip Confirm Circuit CC#
CCH# CC#
Critical characteristic (CCH#) CC#_10 CC#__ 10 CC#__10
Test Temperature N la Sla N ] N
Test surface: H H H
V=Vertical, H=Horizontal : L
QC Setup check (if applicable) N \ A N ] A N I A

06130 79

S/N: 255 To - 09 - O

Jumper removed from TB1-3 &
TB1-5 and TB5-3 & TBS-5.
& Yes ONo

Breaker C open?
¥Yes [0No

“Train A & B Trip Confirm
Status® lights are not
illuminated.

&True 0 False

Jumper across TB1-3 & TB1-5
and TBS-3 & TBS-5.
MYes 0 No

Breaker C closed?
EZ/Yes O No

“Train A & B Trip Confirm
Status’ lights are illuminated.
@ True O False

Jumper removed from TB1-3 & TB1-4,
TBS5-3 & TB5-4, TB1-3 & TB1-5 and
TBS5-3 & TBS-S.

¥Yes ONo

‘Train A & B Trip Confirm Status’ lights
are not illuminated.

B/ True O False

-Jumper across TB1-3 & TB1-4, TB5-3 &

TB3-4, TB1-3 & TB1-5 and TB5-3 &
TBS-5.

[Q(Yes ONo

“Train A & B Trip Confirm Status’ lights
are illuminated.

True 0 False

Breaker A open?
Yes 0 No

‘Train A & B Trip Confirm Status’ lights
are illuminated.
@True DO False

Breaker A closed?
Q/Y_ es [1No

Breaker B open?
FYes 0 No

“Train A & B Trip Confirm Status’ lights
are illuminated.

& True O False
Breaker B closed?
E/S’aes O No

PASS c¢r T[22fo9

YasS CT jzzlon

RS TT aReled

NOTE Initial and dafe after performance of each CC#. Indxcate Pass or Reference DR,
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NLI

NUCLEAR LOGISTICS INC

061 30 €9

Check off appropnate tests:

TEST DATA SHEET [Irre-seismic [J posT-seismic [ VERIFICATION [ OTHER

TEST DATA FOR: VP-PZ4 Revi__ 6 Job#: bii-to32] PE_CT _ CatlD#_“la
Item Description: Switchgear, 480VAC, 3®. 3W. 800A with NT circuit breakers _Manufacturer:__Square-D Model/Part No.; P2
CC#10 Proper Operation of Trip Confirm Circuit CC#__ 12 Hi-Pot Testing (Switchgear Assembly)
CC#11 CPT Operation CC#
Critical characteristic (CC#) CC#__10 CC#__11 CC#__ 12
Test Temperature N In N la N )A
Test surface: H H H
{ V=Vertical, H=Horizontal
QC Setup check (if applicable) Nia Nia AN ,
Breaker C open? Applied voltage to primary of CPT = __ Verify that AC High Pot. testing was
S/N: 25570~ 00 | oy es ONo Y80 VAC in section 1. performed in accordance with Square-D
procedure Form 87-0816R for “Low
“Train A & B Trip Confirm Applied voltage to primary of CPT=___ Voltage Switchgear.”
Status’ lights are illuminated. M0 _VAC in section 2. Yes 0O No
rue O False
Secondary voltage =_ 1194 VACat
Breaker C closed? points TBA3-1 & TBA3-2.
FYes 0 No Secondary voltage =_114.*f VAC at
points TBC3-1 & TBC3-2.
Breaker D Open? Secondary Voltage = \‘q i VAC at
Yes 0 No points TB10-1 & TB10-2.
“Train A & B Trip Confirm Secondary voltage =_119.5 _VACat

Status’ lights are illuminated.

True O False

points TBB3-1 & TBB3-2.

Secondary voltage =_114,§ VACat
points TBD3-1 & TBD3-2.

Secondary voltage =_119.§ VAC at
points TB11-1 & TB11-2.

PAeS CT tfazfort

CasS ot (|9

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

GA_SS T 722109

Page 2\ of 26  Fomm No. T-1004, Rev. 6




NLI

NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Check off appropriate tests:

Rev:_ 6

Job #:_ 0b4-10227

PE_CT

TEST DATA SHEET [Jrre-seismic L1 posT-seismic [ VERIFICATION [ OTHER

Cat ID#: N ]4

Model/Part No.: ?\"—‘ﬂ

Item Description:___ Switchgear, 480VAC, 3®, 3W, 800A with NT circuit breakers Manufacturer:__Square-D

CC#12a

CC# 13

Megger Testing (Switchgear control wiring)
AC Hi-Pot Testing (Circuit Breakers)

CC#

CC#

Critical characteristic (CC#)

CC# __12a

CC#__ 13

CC#

Test Temperature

N\A(

Va

N

Test surface:
V=Vertical, H=Horizontal

H

H

QC Setup check (if applicable)

NTa

“la

N

S/N: 25570001 OO

06130 $9

Voltage Applied=_ 2S¢ VDC

Control circuit (DC) of switchgear.
R>__ 4o MQ

Control circuit (AC) of switchgear.,
rR>_ %0 MQ

hss ¢t 1hz{oA

Voltage Applied=_2200 VAC
Breaker Closed

Phase to Ground

Pass/Fail: ﬂgs

Phase to Phase
Pass/Fail:_PASS

Breaker Open
®A Line to ®A Load
Pass/Fail;_CASS

®B Line to @B Load

Pass/Fail;_PRASS

@C Line to ®C Load
Pass/Fail: (R3S

CASS ] 7

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.
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06130 §9

Item Description:

"NLI

NUCLEAR LOGISTICS INC

TEST DATA FOR: VP-PZ4

Rev:

Job #:._D 64 -102277

| Check off appropr'iate tests:
TEST DATA SHEET [pre-seismic I posT-seismic [ verieicaTion [ OTHER

PE._CT

car i Nl

A80VAC, 3P, 3W, 800A with NT circuit breakers

Manufacturer:

Provide Summary of Test Results

Square-D

Model/Part No.: ?4—"‘{’

Check appropriate boxes:

CJAIl Items Passed. Discrepancy Report(s): If yes, identify below: [{Yes ONo ON/A
List S/N or ID passed below, Qty passed:

Shy: 25670 - 00 - OSooL.
S/Ns or ID# CC# DR# _

\P-7a Qovie ) Dig?10327-04 ﬁAcceptable [CINot Acceptable Initials/Date by PE: & 7(11,{ )
\P- P28 Qiv.lo dadode  Dolio327-0S HAcceptable CINot Acceptable Initials/Date by PE: 1 Tlz2[eg
VO-P2k Rav.lo Ye, Ob4103LT- Db MAcceptable [INot Acceptable Initials/Date by PE: ¢ T  =7j22/a9
VP- P24 Rev. G de 0 e3z1-o1 MAcceptable [INot Acceptable Initials/Date by PE: o7  7{22.[aq

) CJAcceptable CONot Acceptable Initials/Date by PE: i )
Other (where applicable) - :
Record All M&TE Used: . :

NLI MTE# Description Cal. Due Date NLI MTE# Description Cal. Due Date
{90 ~NUY, Ac h-fo 2[sto
Wb STOPWATCN 2[4

MEG~ Mue | MEGLEY bl2glio
5 DMM ﬂ'ﬂ \o
5% DIMM 2210

—

£ Update M&TE log on computer €T 1/22{eq

NOTES:

Initials & Date

7
Verified by:

D

Date: 7/2 9/ o7

/ .
Approved by: O\A

Performed By: / W’-—— Date: 71 l?.‘oj
- Date: dEM

NOTE: Initial and date after performance of each CC#. Indicate Pass or Reference DR#.

Page 2o ot 26 _
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D SQUARE D
Schneider Electric

CERTIFICATE OF FACTORY TESTS

Low Voltage Switchgear
Purchased By: N.L.L./TMI P.O. Number: N.L.\L# 0025570
Three Mile Island Factory
Job Name: Reactor Trip Switchgear Order 24769954-003
Number: -

Job Location: _Three Mile Island Nuclear Generating Station, Pennsylvania

Unit Description: _2 Section — 4 Non-Auto Switches — 600V Switchgear

Designation: _Reactor Trip Switchgear

Description of Tests Tested and Accepted By Date
1. Inspection of Switchgear ' _Gary Ragle 07/23/09
2. Factory/Production tests as required by applicable NEMA and UL standards
A. Dielectric Test Gary Ragle 07/23/09
. B. Mechanical Operation - Gary Ragle 07/23/09
C. Electrical Operation/ Control Wiring
Tests _ Gary Ragle 07/23/09
D. Ground Fault Protection N/A

* | hereby certify that the above tests have been performed on the equipment noted on the above
factory order (F.0.) number, and that this equipment successfully met the acceptance criteria of

these tests.

Gary Ragle a _ July 23, 2009

Signature Date

Sr. Mechanical Engineer
Title

Respectfully submitted,
SQUARE D COMPANY/

SCHNEIDER ELECTRIC NORTH AMERICA
WEST CHESTER, OH
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Factory Order:
Total Sections 2

SAQUARE D COMPANY
Schneider Electric

Power Zone 4
Test Inspection Report

24769954 Line Item: 003

Total Cells/Prepared/Unprepared 4

Date:

_07123/2009

Instructions

General Instructions:

For detailed instructions, see procedure for inspection of switchgear (DCP 4.9- ‘500 and 4.9-300-B).

DCP are located in the local Decument Control dircctory

Mark every item on this form.

Use job drawings and documents, as well as-design engineering documents, bills and specxﬁcatlons as 1nspect10n guides.
Place a red check mark on each symbol or description on the drawing or document as each item is inspected.

If additional inspection procedures are required, attach a copy to this inspection report.

Prerequisites

In-Process Inspection:

Assembly in-process inspection sheets have been completed.

Assembly point-to-point wiring check sheets have been completed.

Enclosure

General:

Number and location of shipping splits agree with record drawings.

Provision for rolling, jacking, lifting enclosure provided per Bulletin 80298-002 series and agree with
record drawings.

Enclosure type, overall dimensions, layout agrees with record drawings.

Conduit entrance location/size agrees with record drawings.

Seismic requirements comply with site specific requirements.

Record drawing general notes have been verified as complete.

Paint:

General appearance (complete coverage, no scratches, no dents, orange peal in visible areas).

Paint color agrees with record drawings.

Traveling Lifter:

Device and crank function properly.

Traveling lifter rails included.

Cell/Rear Doors:

Fit and open/close smoothly. Check doors for squareness.

Door latches work properly. Latches with locks are located on correct compartment(s).

Rear doors fit and operate smoothly. Latches with locks are located on correct section(s). Padlock
provisions are located on the correct section.

Labels:

Switchgear rating nameplate data (enclosure type, electrical rating information) agrees with drawing.

Special markings (customer nameplates, mimic bus, etc.) attached and located per order records.

NA

UL Standard or Service Entrance label attached and information is verified when inspection is

complete. All features are in accordance with latest UL procedures and standards.

General DANGER label and other DANGER, CAUTION, and WARNING labels Y

attached per 80298-032-R1.

UL labels are affixed only to applicable switchgear sections. N/A

Instruction labels are affixed per 80298-009-R1. Y

Handling labels affixed per 80298-009-R1. Y

Multiple Source Disconnect label affixed per 80298-009-R1. N/A

Hazard labels attached to all removable panels that permit access to energized parts per 80298-009-R1. [ Y

All labels installed straight. Y
Form 87-0816R Page 1 of 8
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7. | Barriers:

UL Service Entrance barriers installed per record drawings. N/A
- Rodent barriers installed per record drawings. N/A
Other internal barriers installed per record drawings. N/A
IWR Barriers, if necessary, are installed and painted black per 80287-DS-001 N/A

8. | Circuit Breaker Cells:

Quantity and location of circuit breaker cells agrees with record drawings.

6 disconnect rule: Certain customer jobs will utilize the six disconnect rule described in NEC. Record
drawings shall show blank cells for any breaker cells over 6.

N/A

9. | Prepared Space:

Quantity and location of prepared circuit breaker cells agrees with record drawings.

N/A

Plate is installed in the breaker escutcheon cut-out of the breaker cell door with Hazard label.

NA

10. | Gasketing:

Quantity and location correct per enclosure type and standard records.

Securely glued or otherwise attached.

N/A

11. | Blank/Instrume

nt Cells:

Quantity and location agrees with record drawings.

12. | Circuit Monitors, Metering, Other Components:

Circuit monitors located per record drawings. N/A
Other devices (transformers, pilot lights, etc) location agrees with record drawings. Y
All other metering located per record drawings. Y
Devices are mounted such that proper electrical spacing are maintained per Table 1 or 2 below. Y
Inspected By:  Gary Ragle — Sr. Mechanical Engineer Date:  07/10/2009
Table 1.
US Minimum Acceptable Spacing
Voltage Live Parts of Opposite Polarity Live Parts of Opposite Polarity Live Parts to Ground
Through-Air (in.) Over Surface (in.) (in.)

<125 Y2 Ya Y2
126 - 250 Ya 1% Ya
251 - 600 1 2 1

*A through-air spacing of not less than ¥ inch is acceptable:
~ 1. ata circuit breaker or a switch (excluding a snap sw1tch)
2. uninsulated live parts of a meter-mounting base and grounded dead metal.
3. between grounded dead metal and the neutral of a 277/480 volt, 3-phase, 4-wire switchboard.

] Table 2.
Canadian Minimum Acceptable Spacing
Voltage Live Parts of Opposite Polarity Live Parts and grounded dead metal
Through-Air (in.) Over Surface (in.) Through-Air (in.) Over Surface (in.)
0-120 1/2 Ya 1/2 3/4
121 -240 3/4 1% Ya 1
241 - 480 7/8 1% 7/8 1-3/8
481 - 600 1 2 1 1-1/2

Where a neutral is involved, the spacing between the neutral and other current—carrymg parts may be based on the lower voltage that
normally occurs between them.

The spacing from neutral to grounded metal parts is to be the same as those between the other conductors and grounded metal parts.

Form 87-0816R

Page 2 of 8
Regisscy dg/21/06



Mechanical

13. | Hardware:

The following hardware is included and located:

Bus splices Qty: Location: N/A
Bolts Qty: Location: __ N/A
Frame connection bolts Qty: 15 Location: _Section 1

14. | Unit Substation Transformer Connections:

Connection location and phasing agree with record drawings and Unit Sub Group Coordination Sheet. | N/A

Connections are labeled. N/A

Frame bolt holes are sized and located according to record drawings. N/A

Adapter bus and/or flexible braided connectors included (80283-DS-001). N/A
15. | Bus:

Phase sequence, material, plating type, ampacity, configuration, location, and bracing agree with Y
record drawings, Data Sheet and notes or as marked.

Bus spacing and clearances (Table 1 or 2) shall agree with the standards. Y

Lug sizing and position agree with record drawings. Y

Bus configuration agrees with record drawings. Y
Provision for bus extension and future connections (80282-DS-001) agree with record drawings. N/A
Insulated bus complies with 80282-DS-0035. N/A
Busduct connection location and phasing agree with record drawings. See pg. 8
Bus supports are correct for AIC rating and/or per Eng Bulletin SD250.001A.01 (14 March 02) Y
Neutral bus connected to ground bus only in Service Entrance section only. N/A

Electrical joints have been torqued (60-70 ft-1bs.) and marked. Conical washers on both sides of joint. | Y
Contact area per engineering records or based on 200A per square inch if a special bussing joint.
If bus passes through a metal partition, ail phase and neutral bus of the same circuit are routed through | N/A
same opening (UL891 13.9.6).

Ground bus is present and location agrees with record drawings. : Y

If UL Service Entrance is required neutral disconnect link, main bonding jumper, grounding electrode | N/A
are installed per record drawings.

Cable bending space per UL 1558.
Bus plating is clean and is not flaking, loose, rough, or wrinkled (80065-DS-004, 005 or 008).

16. | Circuit Breakers:

Rack-out/in freely.

Frame size, quantity, trip unit, and accessories agree with record drawings.
Breaker Cell Shutter Assemblies operate correctly.

General appearance is undamaged and clean.

SIEIRIRIT e

17. { Key Interlocks:

Sequence tested correctly. v v N/A
Keys located for shipping: Section Cell N/A
18. | Sensors
Current transformers and voltage transformers are located and oriented correctly. N/A
Current transformers and voltage transformers have correct ratios. N/A
Ground fault current transformers have correct ratios and are located and oriented correctly. N/A
Irispected By: _ Gary Ragle — Sr. Mechanical Engineer Date: 07/10/2009
Form 87-0816R Page 3 of 8
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Electrical

19.

High Potential (Dielectric) Test : Before performing this test, disconnect all coils, transformers, pilot
devices, PLC’s, fuses, meters, circuit monitors, and trip units.

Power circuit bus insulation tested at 2500 Vac for 1 minute. Test each phase to phase, phase to neutral,
and phase to ground. (ANSI C37.20,C37.51)

Neutral to ground circuit bus insulation tested at 1800 Vac for 1 minute. (ANSI C37.20,C37.51.7.4)

Control wiring continuity test correctness verified by either:
1. Actual electrical operation of component
2. Individual circuit continuity checks (ANSIC37.51.74)

Polarity test: ensure meters, instrument transformers and relays are connected with the correct polarity.

20.

Fuses inspected for location, rating, continuity, and-labeled per UL1558.

21.

Device function numbers agree with record drawings and actual device function.

22.

Metering:

Door mounted electrical components over 42V to ground to be properly guarded.

N/A

Ammeters and ammeter selector switches function properly and labeled.

N/A

Voltmeter and voltmeter switches function properly and labeled.

N/A

Circuit monitors and other meters ﬁmctlormope rly and labeled

N/A

23.

Control Circuitry:

Control circuit wiring and shielded wiring are bundled separately and routed separately.

N/A

Wire is not routed over hinged mounting areas or venting/arcing areas of the circuit breakers.

Wire strip length is correct (no exposed conductors at lug).

Crimp lugs are sized correctly for wire gauge.

Wire size agrees with standards.

Spacing agrees with UL 1558.

All control transformers have correct voltage, current, VA rating, and ratio.

Sufficient slack is present for all wiring routed on doors to permit easy door operation.

Breaker communications verified operational. Shield is grounded at one end only. If equipment is
Transparent Ready, determine TRE level from order documentation (TRE-1,2,3). Retrieve TRE plant
procedure document from intranet and complete appropriate TRE checklist. Attach completed
checklist to test record.

2z ||| || |

/A

Control circuit or Automatic Transfer Scheme operation functioning properly (C37.20.1, C37.51.7.4).

N/A

All systems requiring wire labels are covered in data sheet 80301-DS-001. Certain customers require
wire labels and this will be stated on the record drawings.

24.

Ground Fault:

Ground fault wiring agrees with record drawings.

NA

Tests shall be conducted for switchgear incorporating MDGF ground fault protection equipment to
determine the system functions. (UL1558, ANSI C37.20.1, UL file E201954) Signed and dated record
of the test must be made on the label inside the section door.

N/A

[ 25.

Strip heater circuitry functioning properly (Data Sheet 51210).

N/A

26.

Power Circuit Phasing:

Verify electrical continuity and phasing of power circuits to insure that there is no phase reversal,
unless specified. Power wiring continuity must exist as specified on engineering records.

27.

Circuit Breakers:

Circuit breaker electrical options (charging motor, aux contacts, ring tongue lugs, etc) work properly.

Circuit breaker secondary contacts position and wiring agrees with record drawings.

Mechanical operation of the breaker and accessories (shunt trip, aux contacts, alarm contacts, indicator
lights, charging/discharging) are correct.

|| =

Ir trip setting set to 1, all others set to minimum or to values specified by coordination study/customer
specification.

N/A

Circuit breakers are tagged per compartment location when required by customer specifications or

shipped separately.

N/A

Form 87-0816R
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28. | Circuit Breaker Interlock Verification (Complete for all breakers installed in the switchgear):

Place the breaker in the "Open-Discharged" position. Verify the breaker cannot be charged .

Place the breaker on extended cradle rails. Push the breaker into the "Disconnected Position".
Charge the breaker. Push the "Close" button. Verify the breaker closes.

Press the "Push To Open" button. Verify the breaker opens.

Insert the crank. Rack-in the breaker to the "Test" position.

In "Test Position, withdraw the crank. Verify the "Push To Open" button returns to the normal
position, .

Charge, then Close and Open the breaker and charge again.

Re-insert the crank, push in the "Release" button and rack-in the breaker to the "Connected" position.
During the travel to the Connected position, verify the breaker cannot be closed.

Crank to "Connected" position. Withdraw the crank. Verify the "Push To Open" button returns to the
normal position. Close the breaker by pressing the "Push To Close" button.

Verify the crank cannot be inserted without depressing the "Push To Open" button breaker must open.
Insert the crank; press the "Release” button. Charge breaker then crank the breaker to the "Test"
Position. ‘

During the travel to the "Test" position, verify the breaker cannot be closed.

In the “Test" position, withdraw the crank. Verify the “Push To Open” button returns to the normal
position. Charge, Close and then Open the breaker and charge again.

Insert the crank, press the “Release” button and crank out the breaker to the "Disconnected” position.
In the "Disconnected "position, remove the crank and verify that:

a) The "Push To Open" Button returns to normal position.

b) The latch on the right of the cradie trim cover moves allowing the extraction of the right rail.
Press the "Push To Close" button. Verify the breaker closes. Charge it again.

Extract the breaker from the cradle. Verify the breaker opens and discharges.

o B L T I S B LN L L

=< <=

===

Inspected By: _ Gary Ragle — Sr. Mechanical Engineer Date: 07/23/2009

Form 87-0816R Page 5 of 8
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Before Shipping
31. | Alldoors are closed with latches engaged, and lay flat. -
32. | Manuals and latest record drawings are in Customer Documentation Package and located in switchgear. | N/A
Location: Section Cell
33. | For orders with MDGF, Instruction Bulletin 80043-703-01 is included in the Customer Documentation | N/A
Package.
34. | Record on page 8 all UL label serial numbers applied to this equipment. N/A
35. | All spare parts and all parts that ship with but are not installed in the gear are present and ready to be Y
sent to shipping.
36. | Structure :
All fasteners used to assemble the structure are secure. Y
All cover panels fit and are properly installed. Special covers to meet the requirements of access plates | Y
described in ANSI C37.20.1.6.5.
Cleanliness, clear of debris: All sections should be free of dirt, moisture, lubricants, packaging etc. Y
before packout. Loose metal parts such as hardware and tools should never be left in a section.
37. | Record on page 7 the Catalog Number and Serial Numbers of all circuit breakers and cradles to be Y
installed in this equipment.
38. | Mechanical
Verify the main bonding jumper (neutral to ground) is disconnected if the equlpment is labeled as N/A
“Suitable for Use as Service Equipment”.
39. | Electrical :
All shorting terminal blocks have shorting pins installed. N/A
40. | Attach copies the record drawings used to inspect this order. N/A
Attach copy of any ship short items approved by the customer.,
41. | Each section shall have handling labels, per label placement drawing 80298-009-R1, affixed that gives | Y
the customer information on proper movement of the structure.
Inspected By: _ Gary Ragle — Sr. Mechanical Engineer Date: 07/23/2009
Packaging
42. | Correct size and placement of skids,wrapped
I When complete and covers are installed, the section must be properly packaged for shipment. Care
must be used to insure multiple sections in a truck will not damage each other.
43. | Circuit Breakers
All 6-pole breakers are securely mounted in their shipping crates. All 3 pole breakers are fully racked-in
the cells. All breaker-charging springs are discharged, and breaker is open.
Inspected By: _ Gary Ragle — Sr. Mechanical Engineer Date: 07/23/2009

Form 87-0816R

Rewigad; dg/21/06
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Circuit Breaker Model and Serial Numbers

Model Number

Cell Serial Number Catalog Number
1B NTOSNA 064091496104 TA2AARNNXIAFFFXCJAN
1D NTOSNA 064091496101 TA2AARNNXIAFFFXCJAN
2B NTOSNA 064091496102 TA2AARNNX9IAFFFXCIJAN
2D NTOSNA 064091496103 TA2AARNNXIAFFFXCJAN

Circuit Breaker Cradle Model and Serial Numbers

Cell Model Number

Serial Number

Catalog Number

1B NTO8 064091084204 CTAAVV3IBXAXXXXEFXXCNW
1D NTO8 064091084201 CTAAVV3BXAXXXXEFXXCNW
2B NTO08 064091084202 CTAAVV3BXAXXXXEFXXCNW
2D NTO8 064091084203 CTAAVV3BXAXXXXEFXXCNW

Form 87-0816R

Revissid; d/21/06
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UL Labels Applied to this Factory Order Line Item

Section | UL Label Number | Section | UL Label Number | Section | UL Label Number

Sectionv UL Label Number

Ship Less Items Noted Below

Description NCR Number @

1. Bus duct final design to be completed at a later date pending site measurements.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Note @ - A NCR may be substituted with written approval from the Field Office. Attach Field Office approval to this Report.

Recorded By:  Gary Ragle — Sr. Mechanical Engineer Date:

Form 87-0816R

Reviggd; d/21/06
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Verify the shutters operate without sticking or binding

Masterpact Breaker Outside

Verify the arc chutes mounting nut retainers are not missing
and are properly installed.

Verify the top of breaker is clean.

Verify there are no cracks or chips in the breaker polyester
case: Top, Sides, Back, Front, and Bottom.

Verify the back insulator fins are not cracked.

750N
Record Breaker S/N: C6403/99L10Y iﬁ
Qe
¢
‘ A2
M

Verify the secondary block connects in test position

the disconnected position.

Verify the secondary block housing “Locks-out” properly in é @

Verify the secondary block housing springs are silver in

color. , L f1/b82
Verify the secondary block housing springs are properly oC
installed. ¢/,
Verify the discharge interlock is properly msta.lled the p
retumn spring is installed. DA

Verify the rejection hardware is configured per the design
drawings and properly tightened.

Masterpact Breaker Ins1de

With front cover removed, inspect breaker case for cracks.
Verify there are no cracks or chips.

Record grease color _Red . Grease must be
red (Mobilith) or white (Kluber) Isoflex.

Verify the electrical terminations are not loose.

Verify all visible springs in the mechanism are connected =)
and not loose. 1% it

(er
Verify all accessible fasteners are hand tight.

Rework
. . Sat Unsat Satisfactory
Remove trip unit for mechanism assembly inspection. “c
Verify there are no cracked washers. N
| Apply NLI seal on trip unit after inspection. -
Verify the cover is replaced and the mounting screws are Qc
snug, /
Verify the breaker cover mounting holes are not stripped. ¢
Verify the Open/Close pushbutton covers are in place after |
inspection complete. ¢y

MANCON-LGSB11-1, Rev. 0
Page 4 of 9
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Verify all cover plates are installed -Verify torque/tightness
of fasteners. '

Verify the counter operates properly.

Document counter reading_ J0/J 2

Verify breaker is discharged, open

Record the As-built drawing markup of NLI layout drawing
and bill of materials (latest revision). = -

Verify the breaker data sheets filled out and signed.

Verify the Data plate is installed.
Record the Date of Manufacture

No grease on primary and secondary disconnects.

With the breaker cover off, inspect the trip unit performer
plug. A green plug is satisfactory. A blue plug is
unsatisfactory. If a blue plug is present, replace it with a
green plug. After replacement, primary injection testing
must be performed to verify proper operation.

&

C/athy

Comments:
MTE Used:

Inspections Performed by: ') Date: /7 ’4’4 ? '

76 of 190
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Verify the shutters operate without sticking or binding

Masterpact Breaker Outside

Record Breaker S/N: O6409/¥94 /02

Verify the arc chutes mounting nut retainers are not missing
and are properly installed.

Verify the top of breaker is clean.

| Verify there are no cracks or chips in the breaker polyester
case: Top, Sides, Back, Front, and Bottom.

Verify the back insulator fins are not cracked.

_ — ‘,l DMA
Verify the secondary block connects in test position Nedd
Verify the secondary block housing “Locks-out” properly in QC

the disconnected position.

7

Verify the secondary block housing springs are silver in
color.

QC

Verify the seconciary block housing springs are propérly
installed.

cl:lgé)

Verify the discharge interlock is properly installed — the
refurn spring is installed. . -

1D

| t/l/ﬂ

Verify the rejection hardware is conﬁgured per the de
| drawings and properly tightened.

Masterpact Breaker Inside

.

. With front cover removed, inspect breaker case for cracks. uc
Verify there are no cracks or chips.
Record grease color __ LPeof . Grease must be
red (Mobilith) or white (Kluber) Isoflex. [
Verify the electrical terminations are not loose. ¢
Verify all visible springs in the mechanism are connected -
and not loose. /s
Verify all accessible fasteners are hand tight. ¢ W
Rework
Sat. | Unsat Satisfactory

Remove trip unit for mechanism assembly inspection.
Verify there are no cracked washers.

G%’

| Apply NLI seal on trip unit after inspection

Verify the cover is replaced and the mountmg SCIews are

| snug.

t-/;é&@
vﬂﬂ

Verify the breaker cover mounting holes are not stnpped

Verify the Open/CIose pushbutton covers are in place after
inspection complete.
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PN

Verify all cover plates are installed -Verify iorque/tightness
of fasteners.

WG

Verify the counter operates properly.

Document counter reading __ JJ /[2

Verify breaker is discharged, open

Record the As-built drawing markup of NLI layout drawing
and bill of materials (latest revision). -

Verify the breaker data sheets filled out and signed.

Verify the Data plate is installed.
Record the Date of Manufacture

No grease on primary and secondary disconnects.

With the breaker cover off, inspect the trip unit performer
plug. A green plug is satisfactory. A blue plug is
unsatisfactory. If a blue plug is present, replace it with a
green plug. After replacement, primary injection testing
must be performed to verify proper operation.

Comments:

¢Lofos

MTE Used:
S
Inspections Performed by: R/ Date: §- ¥-4
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Verify the shutters operate without sticking or binding

Masterpact Breaker Qutside

Record Breaker S/N: 4O 1 496 /O3

Verify the arc chutes mounting nut retainers are not missing uc
and are properly installed.
Verify the top of breaker is clean.
Verify there are no cracks or chips in the breaker polyester
case: Top, Sides, Back, Front, and Bottom. ol
Verify the back insulator fins are not cracked. .
Verify the secondary block connects in test position ’
Verify the secondary block housing “Locks-out” properly in \’
the disconnected position.

| Verify the secondary block housing springs are silver in C.
color.
Verify the secondary block housing spnngs are properly j
installed, /
Verify the discharge interlock is properly installed — the Qc
returm spring is installed. f /

Verify the rejection hardware is configured per the design
drawings and properly tightened.

Masterpact Breaker Inside

With front cover removed, inspect breaker case for cracks.
Verify there are no cracks or chips.

Record grease color  Ped . Grease must be
red (Mobilith) or white (Kluber) Isoflex.

Verify the electrical terminations are not loose.

Verify all visible springs in the mechanism are connected
and not loose.

Verify all accessible fasteners are hand tight.

Rework
Sat Unsat Satisfactory
~ Pttt
Remove trip unit for mechanism assembly inspection. wC
Verify there are no cracked washers.
'{ Apply NLI seal on trip unit after inspection. ot
[QC

'} Verify the cover is replaced and the mounting screws a;p

| snug.

Verify the breaker cover mountmg holes are not stnpped

Verify the Open/Close pushbutton covers are in place after
inspection complete.
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Verify all cover plates are installed -Verify torque/tightness
of fasteners.. ¢

Verify the counter operates properly.

Document counter reading 00 7[9,

Verify breaker is discharged, open

Record the As-built drawing markup of NLI layout drawing
‘and bill of materials (latest revision).

Record the Date of Manufacture

No grease on primary and secondary disconnects.

4

/.

/1
Verify the breaker data sheets filled out and signed. : !‘ &4
Verify the Data plate is installed. [ S ;‘z?

With the breaker cover off, inspect the trip unit performer
plug. A green plug is satisfactory. A blue plug is oo
unsatisfactory. If a blue plug is present, replace it with a :

green plug. After replacement, primary injection testing oy
must be performed to verify proper operauon 6/ (al
Comments:

MTE Used:

Inspections Performed by: ’ , l ate F- - M
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Verify the shutters operate without sticking or binding

Masterpact Breaker Outside

Record Breaker S/N: D21 “Tp. 6-2-09

Verify the arc chutes mounting nut retainers are not missing
and are properly installed.

Verify the top of breaker is clean.

Verify there are no cracks or chips in the breaker polyester
case: Top, Sides, Back, Front, and Bottom.

Verify the back insulator fins are not cracked.

Verify the secondary block connects in test position

Verify the secondary block housing “Locks-out” properly in

the disconnected position. ¢ T
Verify the secondary block housing springs are silver in Qe
color. (7470578

Verify the secondary block housing ébﬁngs are properly
installed.

ES)
¥ o
N o S vl NV

Verify the discharge mterlock is properly installed — the

mspectlon complete.

return spring is installed. DM
Verify the rejection hardware is configured:per the design .
drawings and properly tightened. A
Masterpact Breaker Inside -
With front cover removed, inspect breaker case for cracks. we ]
Verify there are no cracks or chips. Gl
Record grease color ___Red . Grease must be w )
red (Mobilith) or white (Kluber) Isoflex. elofpr]
Verify the electrical terminations are not loose. . e b
Verify all visible springs in the mechanism are connected '
and not loose. Lk
Verify all accessible fasteners are hand tight. Py
' Rework
Sat Unsat Satisfactory

Remove trip unit for mechanism assembly inspection. Q¢
Verify there are no cracked washers. ¢

| Apply NLI seal on trip unit after inspection. ;
Verify the cover is replaced and the mounting screws are Q¢

. | snug. ¢

Verify the breaker cover mounting holes are not stripped.
Verify the Open/Close pushbutton covers are in place after ¢
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N

Verify all cover plates are installed -Verify torque/tightness QC Y
of fasteners. 1.4]

Verify the counter operates properly.

Document counter reading _ 4] /3 4 5&

Verify breaker is discharged, open /)1
1ol

Record the As-built drawing markup of NLI layout drawing
and bill of materials (latest revision). -

Verify the breaker data sheets filled out and signed.

Verify the Data plate is installed.
Record the Date of Manufacture

With the breaker cover off, inspect the trip unit performer
plug. A green plug is satisfactory. A blue plug is £Q
unsatisfactory. If a blue plug is present, replace it with a
green plug. After replacement, primary injection testing
must be performed to verify proper operation.

Comments:
MTE Used:

e’
ac
No grease on primary and secondary disconnects. W
@
clobs
00N

Inspections Performed by: WC Date: _&- Jl[ o 7
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APPROVAL

STANDARD VERIFICATION PLAN FOR
SQUARE-D MASTERPACT LGSB11 BREAKER
(LOW YOLTAGE CIRCUIT BREAKER)
FUNCTIONAL TESTING
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This procedure is prepared in accordance with the NLI Qualit}." Assurance Program and its implementing
procedures. '

Prepared by: A __Date:_8ps(sg

Verified by: C\/\w ) Date: 9) !2(0!09,
Approved by: 7’ /L | Date: rjzé / 0_8/
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REVISION HISTORY
Revision No. Item Description Date

0 QOriginal Issue 2/22/07

1 Added clarifications to sections 3.0, 5.8.3, 6.0 & 10.0. 7/2/08
Removed Attachment I

2 Renumbered sections 4 — 10, revised sections 2.1, 3.1.¢, 4.0, 8/26/08

6.9.1.b, 8.1, added sections 6.9, 12.0, added attachment I & IT

Cradle S/N (on nameplate): ‘\‘l(’(
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1.0

20

SCOPE

The purpose of this standard verification plan is to verify the critical characteristic and function of
the Square-D Masterpact LGSB11 600A circuit breaker with cradle as a complete assembly. Some
of the critical characteristics may not be applicable depending on the options and functions
available on the assembly that is being verified. The following step numbers in this document
identify the standard critical characteristics. The results shall be documented within each section of
this SVP and on the NLI QC Inspection Checkhst for Masterpact NT Breakers, MANCON-
LGSBI11-1 (latest revision).

This test plan is generally used for testing of the circuit breaker and cradle together (LGSB11 part
number). If circuit breaker or cradle only testing is required, NLI engineering will speclfy what
sections are to be performed for the specific part required to be tested.

PRODUCTION CONTROLS

The following production controls and procedures are to be in effect throughout the life of this
project. "All of the following activities will be performed.

2.1 Methodology

DO Sat 3 Unsat A ig:é a. SDS has been audited by NLI and is curréntly on the NLI Approved Vendor List. The

NLI audit addressed the following:

1. All bolts, lugs, wire, nuts, etc. used for productxon have been dedicated for safety-
related use. '

2. Al steel used in production of the cradles has been verified to be the correct

E material,
(dSat [ Unsat b. NLI QC will implement the following production controls during construction. A
C

separate QC inspection checklist will be used and maintained by QA. The sample size
is 100%, unless a smaller sample size is documented. The QC checklist will verify the
following items:
1. Dedicated parts supplied or verified by NLI are used during assembly as follows:
a. Bolts, nuts, washer, and other fasteners. .
b. Lugs and‘wire.
c. Steel
d. Mobil 28 grease.
e. Primary and secondary fingers.
2. Welding as follows:
a. Welding is performed per NLI-approved welding procedures.
b. Welders performing welding activities have been CWI certified.
c. Weldsare mSpected by a CWL
3. Fastener tightness is verified on 100% of the accessible fasteners and terminations, .
including intermediate assemblies.
4. 100% of the wire and wire connections have been mspected Thereshallbeno .
kinks, cuts, nicks or splits in the wire.
5. Lubrication inspection
a. Breakers are supplied without primary and secondary disconnect lubrication.
Plant to lubricate per plant established procedures. : Rev.2
6. Inspect and verify that there are no loose or damaged parts.

Cradle S/N (on nameplate):
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3.0 BREAKER IDENTIFICATION

NOTE: Ensure that the correct engineering drawings are used for the specific client breakers during
testing per this SVP.

3.1 Methodology

a. Record the Square D nameplate data-of the cradle. The nameplate shall contain the
following information:

1. Manufacturer:

© 2. Type (Breaker & Cradle): /
3. Cradle Serial Number: : /
4. Style: : | \ /
5. Rated Max Voltage/Freq; ' \\P/

6. Rated Continuous Current:

7. Rated Short Circuit/Interrupt Current: /

8. Control Voltage Range: Charge:

Close:__
Trip:_/
9. Weight:
10. Conversion Date: /

B/Sat [J Unsat b. Perform a detail inspection of the breaker & cradle for any chips, cracks, gouges or any
~~QC other damage. ' :

g5 ’

C.

Record the circuit breaker specific data,

1. Circuit breaker p/n:___ AZOENA]

2. Circuit bréaker s/n: _ﬁ@é/ K320/
_ 3. Cradle date of manufacture: ,v",,é

4. Circuit breaker date code:_ AT/

5. Micrologic trip unit s/n;__7& YZf/Zé/ (bummy Tree uart)
. ' (No TR0 uNNT sSuetued)

Cradle S/N (on nameplate): ‘\Y]fk
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40  PROPER BREAKER CONFIGURATION

4.1 Methodology

This section is to be performed with the circuit breaker out of the cell.

a. Terminals tightened. Verify all terminals are tight during wire check. -

[JSat [ Unsat Eég/{ b. Terminal identification. Verify the terminal points are labeled per the wiring/schematic
drawing. Use the final revision of the NLI approved schematics and record
discrepancies, if any. If there are any discrepancies found, do not proceed any further
with the testing until the discrepancies have been resolved.

[a/ Sat ElUnsat Proger wiring. Verify wiring against the final revision of the NLI approved schematic

“Tech or wiring diagram. Attach a copy of the yellow-lined wiring/schematic drawing.

354 8

NLI drawing # with revision: 057//0153— SpD-f Zv. S

Géat O Unsat ~ /JoM Correct programmet. Verify that the programmer, sensor plugs and rating plugs are per
the design documents: .

& 59 * Record the part numbers and/o; rating:

Programmer: 4 A
Rating Plug; 4%4
Sensor Phug: : oA
» Trip unit date code. Verify the trip unit date code is P05491 or later. The format of
© the date code is Pxxyyz, with: h
. xx = last two digits of the year.
. yy = week.
. z = day of the week.

A Trip Unit Date Code: éﬂfg 77
Zl/Sat O Unsat .

ey With the breaker cover off, inspect the trip unit performer plug: The performer plug

should be green. A blue performer plug is not acceptable. If a blue plug is present,
¥-§ -7 replace with a green performer plug. Note: The correct green performer plug must be
present during primary injection testing.

£ Trip unit is programmed for breaker type. Program the breaker type into the trip unit.
{JSat [J Unsat
Téh

g. Trip unit battery is fully charged. Verify the battery is fully charged.

Cradle S/N (on nameplate): N ! e
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O Sat 0] Unsat ; El A b Verify the rejection hafdware pin configuration against the final revision of the
“Tebh approved NLI layout drawings (if applicable).

NLI drawing # with revision; 1 /
Breaker pin configuration: I-W

Cradle pin configuration: Rev.2

5.0 CIRCUIT BREAKER PROPER FIT-UP & INSTALLTION

S.1 Methodology

(1 Sat D Unsat p!ﬂ a. Install the cradle into a typical AK-2A-25 type cell. Visually inspect that the primary
Téch disconnects, secondary disconnects and interlocks match up with the mating connectors

in the cell. Verify the Truck Operated Cell Switch (TOC) flap on the cradle is aligned
with the TOC switch inside the cell.
(J Sat O Unsat Ensure there is a positive ground connection between the switchgear and the cradle.
Measure the continuity from the switchgear frame to the cradle frame. Maintain this
continuity reading throughout this section.

- Install the breaker into the “DISCONNECT” position. Verify no binding of the interlocks
occurs.

Ensure that the racking crank cannot be inserted unless the “PUSH TO OPEN” button is
depressed.

B/Sat [ Unsat |

Rack the breaker to the ‘TEST’ position. To rack the breaker into the cradle to the
“TEST’ position, a racking crank is required to be inserted while pressing the ‘PUSH TO
OPEN’ button. To begin turning the racking crank the ‘STOP RELEASE’ button must
be pushed. Tum the racking crank clockwise until the breaker reaches the “TEST”
position. When the “TEST” position is reached, the ‘STOP RELEASE’ button will pop
out. The status of the position indicator should show that the breaker is in the “T”
position.

@/S at O Unsat

[ Sat O3 Unsat f. Monitor a set of closed and open TOC switch contacts. Verify that the contacts do not
“Tlch change state when the breaker is racked to the ‘TEST’ position.

Verify the pmnary disconnects, secondary disconnects and interlocks match up with the
cradle without any mterfercncc or binding,

' E/Sat 0 Unsat JIch

{1Sat [ Unsat Verify the-continuity from the switchgear frame to the cradle frame is present.

Push the ‘STOP RELEASE’ button again to continue to turn the racking crank until the

- “CONNECT” position is reached. Again, the ‘STOP RELEASE® button will pop out.

5.4  Thestatus of the position indicator should show that the breaker is in the “CONNECT”
position.

ZSat O Unsat

Cradle S/N (on nameplate): N h\
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O Sat D Unsat ﬂ%éﬂ j-
h

k.

L

. (0 Sat [J Unsat %é m.
ech

/N
Bfat O Unsat -
"Tec

h
| g5
O Sat [0 Unsat %é o.
ech
p-
[1Sat [ Unsat @;4 r.
. €C.
) s.

b

Monitor a set of closed and open TOC switch contacts. Verify that the contacts change
state when the breaker is racked from the ‘TEST’ to the ‘CONNECT” position.

Manually close the breaker.
Manually charge the breaker.

Verify that the cradle racking tool cannot be installed on the cradle racking mechanism
and that the cradle cannot be removed from the cell.

Verify the primary disconnects, secondary disconnects and interlocks match up with the
cradle without any interference or binding.

Verify the continuity from the switchgear frame to the cradle frame is present.
Trip the breaker.
Rack the breaker to the “TEST* position.

Moritor a set of closed and open TOC switch contacts. Verify that the contacts change
state when the breaker is racked from the ‘CONNECT” to the ‘TEST’ position.

Rack the breaker to the ‘DISCONNECT” position and remove the breaker from the
cradle.

Remove the cradle from the cell.

V)
Cradle S/N (on nameplate); l &
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6.0 PRODUCTION TESTS

Sections 5.1, 5.2, 5.3 & 5.4 are to be performed with the circuit breaker racked into the cradle to the
‘CONNECT” position but not racked into a cell.

6.1 MAIN CONTACT RESISTANCE (DUCTOR TEST)

a. This test checks the resistance of the primary ciurent path, binge points,_w_ipc, .
connections, and quality of conductivity of the current path. Perform tl_ns test on each
phase of the circuit breaker.

" b. Apply 85Vdc minimum to UV trip device (if applicable). Note: UV trip device must
be energized to close the breaker,

c. Connect test cables to Phase A, line & load bus or stabs.

/T\

E’Iét [ Unsat . Measure the contact resistance and record in pQ using the appropriate M&TE.

Tech - Repeat for each phase. Contact resistance for each phase is < 100u€2.
g7 Phase A:__ JO . pO(Criteria is < 100uQ)
Phase B:__ SO pQ2 (Criteria is < 100p€2)
Phase C:_ 52 1€ (Criteria is < 100p)

€. Compare the contact resistance between each phase. Contact resistance of each phase
* does not vary more than +20% from the average of all three phases. -

Average all phases:____ %2 uQ

See discrepancy report number: AJ/A (N/A if all pass)

Cradlé S/N (on nameplate): N JA'
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6.2  INSULATION INTEGRITY (DC MEGGER TEST)

6.2

[Z/Sat [ Unsat

g9

@t Ot .

Tech

757

Control Wiring

Control wiring except charging motor. Isolate the charging motor from the
control circuit. With the breaker in the open position, apply 1000Vdc and
megger each secondary disconnect to ground for I minute except the charging
motor disconnects. Record the lowest insulation resistance. Kepeat this test
with the breaker in the closed position. ‘ : Rev.2

Applied Voltage: /&0  Vdc (Criteria is 1000VDC nominal)

WITH BREAKER OPEN
Lowest insulation res.._ 220 mo0 M (Criteria is 2 100M©)

WITH BREAKER CLOSED
Lowest insulation res.:_>20,000 M (Criteria is 2 100M)

Record the number of tested secondary disconnects: Z

Charging motor. Mégger the charging motor secondary disconnects (SDA-1 &
SDA-2) to ground at 500Vdc for one minute. Record the lowest insulation
resistance.

Perform with the breaker open discharged:
Applied Voltage: 2500 Vdc (Criteria is 500VDC nominal)-

Lowest insulation res.._ D20, 000 #- MQ(Criteria is > 2MQ)

Perform with the breaker closed and charged:

Applied Voltage:_ SO0 . Vdc (Criteria is 500VDC nominal)

_ Lowest insulation res.: 20 00 MQ(Criteria is 2 2MQ)

Cradle S/N (on nameplate);

Ula
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6.2.2
EfSat O Unsat JicMSa,
ech

§5.9

| A\
Eﬁt [J Unsat ]%a“\_;b.

ech

g5°7

A
lzfat 0O Unsat /J%f\\
_?__z-e.

ech

759

Phase-to-Phase, Phase-to-Ground, & Line-to-Load

With the breaker in the closed position, apply 1000VDC and megger between

phases (Note: UV trip device must be energized with 85Vdc minimum to close

the breaker).

APPLIED VOLTAGE:.__ /000 NDC  (Criteria is 1000VDC)

PHASE-TO-PHASE WITH BREAKER CLOSED

& ATo D B:_>0,000 M2 MQ (Criteria is > 100MQ)
FBTo D C:__ 20,000 M. - M (Criteria is > 100M€Q2)
BCTo B A:_2l0, 000 Mot MO (Criteria is > 100MQ)
See discrepancy report number: /‘//4 QV/A if all pass)

With the breaker in the closed posiﬁon, apply 1000VDC and megger between
phases to ground (Note: UV trip device must be energized with 85Vdc
minimum to close the breaker).

APPLIED VOLTAGE:__ 00 NDC __(Criteria is 1000VDC)

PHASES-TO-GROUND WITH BREAKER CLOSED

@ A To GROUND:_>{0,000 ML __ MQ (Criteria is > 100MQ)
@& B To GROUND:_>l0,000 Mz, MQ (Criteria is > 100M<)
@ C To GROUND:_M0 000 M-y, MQ (Criteria is > 100M)
See discrepancy report number: a}//4 (N/A if all pass)

With the breaker in the open position, apply 1000VDC and megger between
phase line-to-load.

APPLIED VOLTAGE: 297 VO (Criteria is 1000VDC)

Cradle S/N (on nameplate):

PHASE LINE-TO-LOAD WITH BREAKER OPEN

@ A LINE To LOAD:_> (6,000 M2, MQ (Criteria is > 100MO)
@ B LINE To LOAD:_ {0,000 M2 MQ (Criteria is > 100MQ)
@ C LINE To LOAD:__\0,000 M2, MQ (Criteria is > 100MQ)

See discrepancy report number: % ‘ VA if all pass)

Niy
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6.3 INSULATION INTEGRITY (AC HI-POT TEST)

CAUTION: STAND AT LEAST 6 FEET FROM THE BREAKER DURING THIS
TESTING. REMOVE THE TRIP UNIT RATING PLUG PRIOR TO PERFORMING THIS

TEST. .

Note: This is a “pass/fail” test. Perform this test at 2200Vac for 1 minute. Acceptance criteria is
no insulation breakdown after 1 minute.

6.3.1 Poles-to-Ground, lfhase-to-l’hase, & Line-to-Load

: b Methodology
IZ/Sat DUnsat' a

28751
lZ(Sat O Unsat @ b.
ech

g5

It
E“(Sat [J Unsat 7@ c
=

Tech _

gsT

é.E
IZ(Sat O Unsat | o
’ Tech

%59

All unenergized poles should be grounded for the AC h1 -pot tests.

Line to load w/ breaker open. With the breaker in the open position, apply
2,200VAC and hi-pot between phase lme-to-load. Acceptance Criteria is no

insulation breakdown after | min.

Applied Voltage:___ ZZ00 Vac (Criteria is 2,200VAC nom.)

& A Line to Load: Pass/Fail &_S_S

@ B Line to Load: Pass/Fail_£a5SS
@ C Line to Load; Pass/Fail £1SS

Phase to ground w/ breaker closed. Close the breaker and repeat the testing
between each phase-to-ground.  Acceptance Criteria is no insulation
breakdown after 1 min.

Applied Voltage: 2200 Vac (Criteria is 2,200VAC nom.)

DA to Ground: Pass/Fail _E&gs
@B to Ground: Pass/Fail__FA8S
JC to Ground: Pass/Fail__ {485

d. Phase to phase w/ breaker closed. With the breaker in the closed position,

apply 2,200VAC and hi-pot between phases. Acceptance Criteria is no
insulation breakdown after 1 min.

Applied Voltage: Z200 : Vac (Criteria is 2,200VAC nom.)

JA to @B Pass/Fail__TASS
@B to &C: Pass/Fail_ASS
2C 1o DA: " Pass/Fail_fASS

S

N

Cradle S/N (on nameplate):
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6.4 OPERATION AT NOMINAL/DEGRADED/OVERVOLTAGE CONDITIONS &
INTERLOCK OPERATION on Fud
DPEAEER. HAS AL CHARNE CHRaYr MOTOR .
a. With the breaker installed in a cradle.

. 1
E@t 0 Unsat | ‘}Je(c;:n . Apply 125vdc to the UV trip device circuit (if applicable).

#67  VOLTAGE APPLIED: /25 ot

120/ €T 8lofoq (See ot R20)
c. Apply +25¥de to the charging motor circuit.

VOLTAGE APPLIED: /20 vac

d. Apply 70VDC to the trip circuit.

VOTLAGE APPLIED; ___ 70 VOC.

e,  Rack the breaker to the “TEST” position.
Iﬂéat & Unsat f%

5 f.  Verify that breaker charges as the breaker is racked to the “TEST’ i:osition.

lzéat O Unsat 7 JCMg. Verify status indicators indicate that breaker is open and 'closing spring is charged.

Close the breaker.

oS
e
o Sat

Verify that the closing springs recharge.

Verify status indicators indicate that breaker is closed and closing spring is charged.

" &
O Unsat ‘%‘]!__,_nﬂk- Trip the breaker. |
22 L. Verify status indicators indicate that breaker is open and closing spring is charged.

m. Close the breaker.

D/Sat

Verify that the breaker cannot be racked to the ‘CONNECT® or ‘DISCONNECT’
positions.

‘ n At__tempt to rack the breaker to the ‘CONNECT’ or ‘DISCONNECT’ positions.
0 Unsat @
&
Trip the breaker.
B{at O Unsat / ‘CM . Verify status indicators :indicat_e that breaker is open and the closing spring is charged.
56 ? r. Rack the breaker beyond the ‘TEST’ 'position but Before the ‘CONNECT’ position.
_ s. Attempt to close the breaker. |
IZ/Sat (3 Unsat @' Verify that the breaker cannot be closed.
£ o
Cradle S/N (on nameplate): (\\ IR
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&St

Verify status indicators indicate that breaker is open and closing spring is charged.

Rack the break_er: to thg *‘CONNECT” position.
w. Close the bféak;r.
B/Sat O Unsat /JCMY,  Verify that the closing springs recharge
B/Sai O ﬁnsat S eaay-  Verify status indicators indicate that breaker is closed and closing spring is charged.
Trip the breaker.

& Sat

Verify status indicators indicate that breaker is apen and closing spring is charged.

QWAL CT Blojoy (s€e Note R2s)
. Lower the control voltage to 96%de to the charging motor circuit.

VOLTAGE APPLIED: FT vac

“cc. Lower the UV voltage to 85Vde.

VOLTAGE APPLIED' g5 ve<

: /TE
L’(Sat O Unsat / 1Cd dd. Charge, closc and trip the breaker 5 times.
‘ L5 137vac <t 8k{og C :
. 5 o7 ‘ee. Raise the control voltage to +48¥de-to the chargmgmotor cnrcmt.
CE

VOLTAGE APPLIED: 237 VA

ff. Raise the UV voltage to 140Vdc.

' VOLTAGE APPLIED:___ /5 v
[ZSat O Unsat @gg. Charge, close and trip the breaker 5 times.

. Close the breaker.

Béat
E/Sat

ii. With the breaker closed, attempt to rack the breaker out to the “TEST’ position.

ji. Verify that the breaker cannot be racked to the ‘TEST’ position.

@Sat O Unsat I. Rack the breaker to the “TEST’ position. Monitor a set of closed and open TOC switch
ez contacts. Verify that the contacts change: state when the brcakcr is racked from the
9  ‘CONNECT to the “TEST” position.

mm.  Rack the breaker back to the ‘CONNECT’ péﬁfiong

Cradle S/N (on nameplate): _LA
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65 ANTI-PUMPING FUNCTION
PERFORM THIS TEST 3 TIMES. Record the results in the table below.
Sections 6.5, 6.6, 6.7, 6.8 & 6.9 are to be performed with the'cucuxt breaker racked into the
cradle to the ‘CONNECT” position but not racked into a cell. Note: Ensure that there is
85Vdc minimum power to the UV trip device (if applicable).
a. Apply and maintain a close signal at 125Vdc nominal. Apply a momentary trip signal at
125V dc nominal while maintaining the close signal. Verify the breaker opens and does

not re-close.

b. Release the close signal and then re-apply the close signal. Verify the breaker closes.

Trip the breaker.
1°T Test 2"",Tes.t 3" Test
PSat [ Unsat ®Sat [ Unsat FSat [ Unsat

¢ MANUAL OPERATION

= Sat O Unsat /M2  Remove 125VDC contirol voltage.

ech

5 °? b. Ensure that there is 85Vdc minimum power to the UV trip device (if applicable).
¢. Ensure that the breaker is open and the closing springs are discharged.

d. With the breaker in the ‘CONNECT’ position, verify that the circuit breaker can be
manually charged using the chargmg handle to charge the closing spring.

Z8at O Unsat o €. Verify the status indicators mdlcate that the closing spring is charged upon completion.
Tech

7od
g Trip the breaker.

Close the breaker.

6.7 TIMING TESTS
6.7.1 Shunt Trip
a. Ensure that there is 85Vdc minimum power to the UV trip device (if applicable).
b, With the breaker in the closed position, apply 70Vde to the shunt trip coil.

APPLIED VOLTAGE: 25 u/Ac.

Cradle S/N (on nameplate); ‘\) Lk
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(Zéat 3 Unsat

o ol

[Z@lt_ O Unsat

3-.@ ‘?

£
/ JCM

Using the appropriate M&TE timing equipment, record the opening time of the main and
auxiliary contacts and verify that the breaker is open.

¢A MAIN POLE OPENING TIME:_30.5 " mS (Criteria is < 50mS)
¢$B MAIN POLE OPENING TIME:_30.4_ms (Criteria is < 50mS)
$C MAIN POLE OPENING TIME:__30-5 ms (Criteria is < 50mS)
AUXILIARY CONTACT OPENING TIME:_35.9 mS _ (Criteria is < 62mS)

6.7.2 UV Trip (if applicable)

PERFORM STEPS 6.7.2.d-6.7.2.0 3 TIMES. Record the results in the table below.
a.  Apply a voltage of 105Vdc to the UV coil and ‘close the circuit breaker.
Reduce the voltage until the breaker trips.

Verify breaker tripped in the voltage range of 43.75 to 87.5Vdc.

8.8 voc

d. Re-apply a voltage of 105Vdc to the UV trip.

Tech

TRIP VOLTAGE: (Criteria is 43.75 to 87.5VDC)

e.  Charge and close the breaker.
Remove power from the UV trip.

Record the opening time of the main and auxiliary contacts and verify that the breaker
Tech

#Sat [ Unsat % écM§

is open.
yo7
1°T Test 2% Test 3" Test Acceptance Criteria
A /5.7 215 /788 M. 8 ¢S <50mS
¢B /5.7 mS 220 ms | fo/ mS < 50m$
¢C 2.0 mS 78.3 s 12 ms < 50mS
Auxiliary Contact | 26/ 3 ed 23.! mS | 22.5 ns <62m$
h. After the breaker trips, attempt to close the breaker,

767 )
k.

L.

Cradle S/N (on nameplate):

Verify that breaker cannot be closed.

Apply a voltage of 135Vdc to the UV trip.

N4

' Charge and close the breaker.

Remove power from the UV trip.
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A
Zét O Unsat fJCM¥  Record the opening time of the main and auxiliary contacts and verify that the breaker
‘ Tech 7 is open. .
7o | |
15T Test 2" Test 3" Test Acceptance Criteria

bA /S0 S /b [ w5 /LTS < 50mS
B A7 ms 6% S SRS oS < 50mS
4C t37 ms (2 1S (8., oS < 50mS
Auxiliary Contact | 257/ s 22.5 w15 %.-f 15 < 62mS

Tech
767
613

After the breaker trips, attempt to close the breaker.

Verify that breaker cannot be closed.

Operation of Test Pushbuttons & Test Plug

6.7.3.1 Shunt Trip Test PushButton

1.

2.

[1Sat [0 Unsat

O Sat {3 Unsat’

Apply 90Vdc at the secondary disconnect terminals for the shunt trip circuit.
Apply 85Vdc minimum to the UV trip device at the secondary disconnect
terminals. The UV trip device must be energized in order to close the

breaker.

Charge and close the breaker.

Verify the nameplate on top of the shunt trip test pushbutton is designated as
“TEST SHUNT™.

Verify the TEST SHUNT pushbutton is installed with ‘ORANGE” plastic disk.

6. Push the Shunt Trip Test Button.
[1Sat [ Unsat 7. Verify that the breaker trips.
ch
O Sat O Unsat 8. Record the opening time of the main and auxiliary contacts and verify that the
- ‘Meh breaker is open. :
$A MAIN POLE OPENING TIME: (Criteria is < 50mS)
$B MAIN POLE OPENING TIME: (Critenia is < 50mS)
$C MAIN POLE OPENING TIME: (Criteria is < 50mS)
AUXILIARY CONTACT OPENING TIME: (Criteria is < 62mS)

Cradle S/N (on nameplate):

‘JIA
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6.7.3.2 UV Trip Pushbutton

a. Apply 85Vdc minimum to the UV trip device at the secondary disconnect
: terminals. The UV trip device must be energized in order to close the
breaker.

b. Charge and close the breaker.

0 Sat [J Unsat %rﬁ c.
Téch

O Sat 1 Unsat d.
"~ " Tech
e. Push the “UV TRIP” button on the front of the breaker,

Verify the nameplate on top of the UV test trip pushbutton is designated as
“TEST UV™.

Verify the TEST UV pushbutton is installed with ‘BLUE’ plastic disk.

0O Sat O Unsat f. Verify that breaker trips.
ech
O Sat [ Unsat g. Record the opening time of the main and auxiliary contacts and verify that the
Tech breaker is open.
A MAIN POLE OPENING TIME: (Criteria is £ 50mS)
¢B MAIN POLE OPENING TIME; (Criteria is < 50mS)
$C MAIN POLE OPENING TIME: (Criteria is < 50mS)
AUXILIARY CONTACT OPENING TIME: (Criteria is £ 62mS)

6.8 AUXILIARY SWITCH / MOC SWITCH TESTS

' 6.8 1
E(Sat 0 Unsat With the breaker in the OPEN position, vérify all awxiliary contacts and MOC

Tech contacts that are accessible by secondary disconnect pins are in the correct state
g‘d" Mf (closed or open). Use the final revision of the NLI approved schematics and record

Methodology

1screpancles if any. Identify each contact and record contact resistance.
Acceptance Criteria is >40MQ for open contacts and <1 for closed contacts.
Record the readings in the table below.

NLI Drawing # with revision: @1&07&3“ SH-y v 3

y’-é?

Contact ID: A | Resistance: Contact ID: Resistance:
- OFt- 020
OF| - OF |~ Xbmp.
. : 1 =Ll ~2, 0.2

21 5 OFZ- >0 r71/2

£3-31 - - g) 2.2

3 OE3- Dt/oyn AR

SFef- - .2
Y-l yo OFY- Soqom.or

A

Cradle S/N (on nameplate):
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[

E'J/Sat [1 Unsat

@% . With the breaker in the CLOSED position, verify all anxiliary contacts and MOC

contacts that are accessible by secondary disconnect pins are in the correct state

(closed or open). Use the final revision of the NLI approved schematics and record

discrepancies, if any. Identify each auxiliary contact and record contact resistance.
Acceptance Criteria is >40MQ for open contacts and <1Q for closed contacts,
except for the contact in series with the trip coil. It is not practical to measure the
contact resistance of this switch while closed. When the breaker is closed,
measuring the resistance across secondary disconnect pins will result in the shunt
trip coil resistance and not the closed contact resistance. Proper closing of this
switch is verified by tripping the breaker at degraded voltage conditions. The
resistance across the secondary disconnect pins, while the breaker is closed, shall
be recorded for informational purposes only.

Contact ID: Resistance: Contact ID: Resistance;
GBI e OFI-6L (wE) >dom
OF(-U ro oF(-1d (o) 0.2
0F2-21 1o 0F62-22_Qur) SHOm
I =21 =2, o) O 2-2
pe3-3l o -32 (] >Hom
- pF3-3\ o A63-3d (02) O.2.1
Ui +o opy- >om
- - 0'2—'14 i
6.9 TRIP UNIT / OVERCURRENT TRIP SWITCH TESTS
6.9.1 Methodology

[0 Sat CIUnsat 4 &/4
Ty

Cradle S/N (on nameplate):

QC

a. Overcurrent trip switch configuration/contact resistance. With the breaker

closed, measure the resistance of the overcurrent trip switch contacts, Only

measure those switches that are being used; i.e. only measure those switches
accessible via a secondary disconnect. Verify the contacts are in the proper
state using the final revision of the NLI approved schematics and record
discrepancies, if any. Identify each contact and record contact resistance.
Acceptance Criteria is >40MQ for open contacts and <1 for closed contacts.

NLI Drawing # with revision:

Contact ID (SDEn):

Resistance:

‘llls
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£1Sat {J Unsat bgéﬂ' b.
T

Qvercurrent trip switch configuration/contact resistance. While the breaker is
tripped from step 6.9.1.a, verify the overcurrent trip switches changed states
from step 6.9.1.a. Identify each contact and record contact resistance.
Acceptance Criteria is >40MQ for open contacts and <1 for closed contacts.

Contact ID (SDEn): Resistance:

O8Sat OUnsat 4 c.
%Ié ac

3 Sat 1 Unsat d.
‘Téé ac

Cradle S/N (on_namcpléte):

Long-time pickup point. Perform before primary injection tests per step
6.9.1.d. Apply [(long time pickup seiting) x (sensor plug rating) x 1] amps of
current through all three phases. Verify the breaker does not trip and that the
overload (OL) signal LED on the trip unit does not come on.

‘Long time pickup scttiug: Apptlied Current:

Does breaker mp?

Does the OL signal LED hght come on?

Apply [(long tnne plckup setting) x (sensor plug rating) x 1.25] amps of current
through all three phases, Verify the overload signal LED light comes on.

Note: This is not a trip test; it is not requn‘ed to verify that the breaker trips.
Long time pickup setting: Applied Current:

Does the OL signal LED light come on?

Primary injection tests. Perform primary injection testing per the primary
injection test table. Perform the testing at the client settings (if applicable).
The current through one phase will power the trip unit. Use the following
Schneider Electric tnp curves to determine the acceptable trip time for each
test. The curves are in Attachment I.

Long time tests: Curve No. 0613TC0004, dated 4/2008
"Short time tests: Curve No.-0613TC0004 or 0613TC0003, dated 4/2008
depending upon the i’t setting
e Instantancous tests: the acceptance criteria is < 0. 05 seconds (bascd upon
Curve No. 0613TC(0007, dated 4/2008)

la
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PRIMARY INJECTION TEST TABLE

Actual] trip times:
Time Sensor Trip time range
Pickup Delay plug Applied acceptance
Trip Function Setting Setting | it on/off [ rating - current criteria DA B aC
Long time _ _ :
at 200%! Ir= tr= N/A
Long time - _
at S00%Re__| If | ¥ N/A i
Short time Ir= tsd = 7
at 200% or 170%>* | Isd= — A —
Instantaneous . ' I .
ot 200%° li=_ | NA N/A < 0.05 seconds \\

Record the client-required trip setting drawing number and revision level (if not applicable, write N/A):

Notes:

S

* Cradle S/N (bn nameplate):

’J/A

Applied current for long time testing is (long time pickup) x (sensor plug rating) x (2 or 5).
Applied current for short time testing is (long time pickup) x (short time pickup) x (sensor plug rating) x (2 or 1.7).
Applied current for instantaneous testing is (instantaneous pickup) x (sensor plug rating) x 2.
. Perform short time primary injection testing at 200% for NT type breakers and at 170% for NW type breakers.
When testing long time at 500%, put the short time pickup setting at the maximum value to avoid mterference

Rev. 2



SVP for Square-D Masterpact LGSB11 Breaker SVP-102, Rev. 2

Nuclear Logistics, Inc. | : Page 19

70  DESIGN TESTS

All design tests in accordance with TEEE C37.50/20 for the Masterpact LGSB11 circuit breaker have been
performed and documented. Copices of the test report(s) shall be provided (if required).

8.0 DEDICATION OF DOOR

Test Equipment ID: SDS Tech ID:

8.1 Methodology

[J Sat [J Unsat A a. Verify that the dimensions on the door matches the NLI approved door drawings by

T measuring the overall width, length, depth, material thickness and location of the
hinges and location of the hole cut-outs and size of the hole cut-outs. Visually inspect
that the door is the correct color per the client required specification. Rev.2

NLI DRAWING NUMBER:

O Sat [J Unsat JA b. Verify that each door has the appropriate labeling per the door drawings.
Té‘h

9.0 QUALITY ASSURANCE

All activities will be performed in accordance with the requirements of the NLI Quality Assurance Program
and its implementing procedures. This QA program meets the requirements of 10CFR50 Appendix B,
I10CFR21 and ASME NQA-1. '
100 MEASUREMENT & TEST EQUIPMENT

All measurement and test equipment used for the testing shall be documented in the test data sheets
including the calibration due dates. All M&TE shall be traceable to a NIST or equivalent industry standard,

where applicable,
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11.0. REFERENCES

11.1 Schneider Electric Masterpact NT/NW Universal Power Circuit Breakers Catalog Class 0613,
dated 10/2003. '

11.2 IEEE C37.13-90, “ANSI Standard for Low Voltage AC Power Circuit Breakers Used in
Enclosures.”

11.3 C37.16-88, “ANSI Standard for Low Voltage Power Circuit Breakers & AC Power Circuit
Protectors — Preferred Ratings, Related Requirements & Application Recommendations.”

114 C37.20.1-87, “ANSI Standard for Metal Enclosed Low Voltage Power Circuit Breaker

Switchgear.”
11.5 XEEE C37.50-89, “ANSI Standard for Low Voltage AC Power Circuit Breakers Used in
Enclosures Test Procedures™

-11.6 IBEE C37-59-91, “IEEE Standard Requirements for Conversion of Power Switchgear

Equipment.” ‘

11.7 NLI QA Manual, Rev.6 dated 12/8/04. '

11.8 NLI design drawings for LGSB11 Masterpact circuit breaker and doors.

11.9 NETA ATS-1999, “Acceptance Testing Specifications for Electrical Power Distribution
Equipment & Systems”,

11.10 EPRI TR-017218-R1, “Guideline for Sampling in Commercial-Grade Item Acceptance
Process.” '

11.11 MANCON-LGSB1 1-1, latest revision, “NLI QC Checklist for Masterpact NT Breakers.”

11.12 IM-LGSB11-1, (latest revision), “NLI Instruction Manual for Square-D Masterpact NT
Breakers, P/N: LGSB11.” s

120 ATTACHMENTS
Attachment I — trip curves:
= Schneider Electric Curve No. 0613TC0004, dated 4/2008
=  Schneider Electric Curve No. 0613TC0005, dated 4/2008
®  Schneider Electric Curve No. 0613TC0007, dated 4/2008

Attachment II ~ Exert from Schneider Electric Masterpact NT/NW Universal Power Circuit

Breakers Catalog Class 0613, dated 10/2003, page 7. Rev.2
< N
Prepared by:_ XS §le- O ? : ‘ ;_._&9“‘1 Date:__&-5-7
/ & Fofos
Verified by: Date: 8/6/ 0%
— = [
Approved by: /M _~ Due__& /z/ 09
Client Approval: __Date:

NOTE : THE TESTING 6F THE CHARGE CIRCUIT WS PELFILMED WTH AC VOLTAGE APPLIED.
. TRE BREAKERS ARE SUPREY WITH AC CHALGING MaTok. THE RWCEFTABE RANGE IS Fa-iBIVAC,
THE TeSudG REREFSLME0 1S ALLEPTBLE | ‘ '
€T qleipd
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TEST DATA APPROVAL /MTE LOG
Breaker S/N: ZZo Cradle S/N; A’{ /ﬁ
MTE Log .
Item Description Test Equipment ID# Calibration Due Date
) Lo CrEl® LNES = ANtf - 2% /O
Owreren Deec - sk 22-.0F-/2
A~ FAT HIRD ~ Atteke L2 -05-/0
TESC Ser | HTS ~crr 7 27-a8(-/0
e P7E ~ 256 OS5 -0. IO
ST pldreed HTE ~ fI7C |\ #Z-0f-
| Tl TZmE o017 LGt (O
Discrepaixc.y Log
Diserepancy #: - SVP Section: Check one: PE initials and date:
O Acceptable
0 Unacceptable
O Acceptable
(O Unacceptable
0O Acceptable
O Unacceptable
0 Acceptable
O Unacceptable
O Acceptable
O Unacceptable
Final Cycle Counter Reading (if applicable):___ €003\
Client Breaker ID (if a Q.C e): 4///4 ,
Prepared by: 5 f_,ﬁ g’ é Dq T -/ZJ,:M\ Date: -F-5~ 7

Verified by:

L
< 8/?/09 Date; F,/("/ G

rd

("

Approved by:
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ATTACHMENT I TO SVP-102

TRIP CURVES: . :
Schneider Electric Curve No. 0613TC0004, dated 4/2008
. »  Schneider Electric Curve No. 0613TC00035, dated 4/2008
= Schneider Electric Curve No. 0613TC0007, dated 4/2008
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Micrologic 5.0/6.0 A/P/H Trip Unit

Masterpact® NT and NW Universal Power Circuit Breakers

Trip Curves

Figure 166: Micrologic 5.0/6.0 A/P/H Trip Units: Long-Time Pickup and Delay, Short-Time Pickup, and 12t OFF Delay
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Curves apply fram -30°C to +60°C (-22°F to +140°F)
ambient temperature.

NOTE:

1.

There Is a thermal-imaging effect that can act to
shotten the long-time delay. The thermal-imaging
effect comes into play if a current above the jong-
time delay pickup value exists for a time and then is
cleared by the tripping of a downstream device or
the circuit breaker itself. A subsequent overload will
cause the circuit breaker to trip in a shorter time than
normal. The amount ot ime delay reduction is
inverse to the amount of time that has elapsed since
the previous overload. Approximately twenty
minutes is required between overloads to completely
reset thermal-imaging.

The end of the cirve is determined by the
interrupting rating of the circuit breaker.

With zone-selective interlocking ON, short-ime
delay utilized, and no restraining signal, the
maximum unrestrained short-time delay time band
applies regardless of the setling.

Total clearing times shown include the response
times of the trip unit, the circuit breaker opening, and
the extinction of the current.

. For a withstand circuit breaker, instantaneous can

be turned OFF. See tip curve 613-7 for
instantaneous trip curve. See trip curve 613-10 for
instantaneous override values.

. Overload indicator ifluminates at 100%.

IITC0004
Drawing No. B4B095-613-04

Schneider
Electric
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Masterpact® NT and NW Universal Power Circuit Breakers

Trip Curves

Figure 167: Micrologic 5.0/6.0 A/P/H Trip Units: Short-Time Pickup and 12t ON Delay
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T : s rating of the circuit breaker. :
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3fetd ok .;:ﬁ;é[ } 'l s 4. Total clearing times shown include the response times
v } e of the trip unit, the circuit breaker opening, and the
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39 T £
i 6. For withstand circuit breaker, instantaneous can be
¥ : 2 turned OFF. See trip curve 613-7 for instantaneous trip
- ! : o curve. See trip curve 613-10 for instantaneous
o ! i - ovenide values.
- o » 6. See trip curve 613-4 for long-time pickup and delay trip
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Masterpact® NT and NW Universal Power Circuit Breakers
' Trip Curves

Figure 168: \ Micrologic 5.0/6.0 Trip Units: Instantaneous Pickup, 2x to 15x and OFF
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ATTACHMENT O TO SVP-102

Excerpt from Schneider Electric Masterpact NT/NW Universal Power Circuit Breakers Catalog Class 0613,
dated 4/2008: Page 7 — contact wear
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Masterpact® NT and NW Universal Power Circuit Breakers
Masterpact Circuit Breakers

Reduced Maintenance: Under normal operating conditions, the circult
breaker does not require maintenance. However, if maintenance or
inspection is necessaty, the arc chambers are easily removed so you may
visually inspect the contacts and wear indicator groove.(see the figure
betow for how wear is indicated). The operation counter can also indicate
when inspections and possible maintenance should be done. The life of
the circuit breaker may be extended by replacing the arc chamber and
spring-charging motor and/or replacing the main contact assembly of Arc Chamber
ANS! Cerlified ciruit breakers.

Figure4: Contact Wear Indicators.

Wear Indicatar Groove Wear tndicator Groove

057331858

Operating Conditions

Masterpact circuit breakers are suited for use:
+ At ambient temperatures between -22°F (-30°C) and 140°F (60°C).
* At altitudes +13,000 f. (3900 m).

Mastetpact circuit breakers have been tested for operation in industrial atmospheres. It is
recommended that the equipment be cooled or heated to the proper operating temperature and kept
free of excessive vibration and dust. Oparation at temperatures above 104°F (40°C) may require
derating or ovarbussing the circuit breaker. See the appropriate instruction bulletin and page 15 of this
catalog for additional information.

Masterpact circuit breakers meet IEC 68-2-6 Standards for vibration.

210 13.2 Hz and amplitude 0.039 in. (1 mm)
* 13.2to 100 Hz constant acceleration 0.024 oz. (0.7 9.)

The rhaterlals used in Masterpact NT and NW circuit breakers will not support the growth of funglis and

" mold.

Mastemact circuit breakers have been tested to the following:

 |EC68-2-30 - Damp heat (temperature +55°C and relative humidity of 95%)
s JEC 68-2-52 level 2 - salt mist :

Storage Temperature
Circuit breakers with trip units without LCD displays may be stored in the original packaging at

temperatures between -58°F (-50°C) and 185°F (85°C). For circuit breakers with trip units with 1L.CD
displays, this range is -40°F (-40°C) to 185°F (85°C).

04/2008

Sdéng;gg © 2000-2008 Schneider Electric All Rights Reserved
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INSPECTION CHECKLIST
Masterpact NT Breakers
Type: LGSB11

MANCON-LGSB11-1, Rev. 0
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Cradle S/N:

Sat

Rework

Unsat Satisfactory

Material Control

e

NLI supplied dedicated material used during manufacture
(fasteners, wire, lugs, grease, etc.)

Circuit breaker p/n and s/n, See SVP Data Sheets

Perform weld inspections per AWS. .
N/A. for Non-Safety Cradles.

Material testing (steel cradle) demonstrates material is per
SDS specifications. N/A for Non-Safety Cradles.

SDS purchased parts are per SDS design drawings (relays,.
sockets, switches, etc.) N/A for Non-Safety Cradles.

Assembly Cradle Cell Interface

/A for Non-Safety Cradles.All wire installed is the correct
size. : :
Record wire size. ‘

Wire must be at least flush with end of Iug barrel.

No broken or nicked wire strands from being stripped.

Wiring does not interfere with any moving parts.

'| As-built wiring check against NLI schematic to verify
correct wiring. NLI QC independent yellow-line.

Verify the MOC actuator Snap Ring is properly installed.

Verif& the MOC E-Clips are properly installed (qty 2)

Inspect the secondary disconnects and verify there are no
cracks. '

Verify there is no binding of secondary disconnect pins.

Verify Mobil-28 and Mobilith greases are used where they
are needed only. Record locations on attached lubrication
checklist.

Verify the mechanism is free of foreign objects.

Verify the cradle area is free of foreign objects.

Verify torque/tightness and mark heads with Sharpie or

equivalent for all accessible structural fasteners.

Sat

Rework

Unsat Satisfactory
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Verify no loose or missing hardware in the cradle linkage.

Verify no loose or missing hardware in the cradle frame.

nA

Verify primary finger assembly mounting is correct and
tight.

Verify primary finger assemblies are not damaged.

Verify torque/tightness and mark heads with Sharpie or
equivalent for all accessible electrical connections.

Verify back primary disconnect stab mounting fastener
torque 133 — 150 wn/lbs. :

Check the accessible fasteners qty=___ of 12 fasteners.

If torques are unacceptable for any fasteners, check 100%.
‘See Figure 2. ‘

If the primary disconnects are removed to check 100% of the
fastener torques, verify 100% of the primary disconnect
mounting bolt torques.

Verify there is clearance between fasteners/linkage and
adjacent objects.

Verify there is no binding of TOC assembly linkage.

Verify the TOC operator Pin is loaded and cannot slip off
roll pin. ]

Verify the back panel nut retainers are removed in 4
locations. See Figure 3. Remove if present.

Verify the bottom insulators are replaced after the nut
retainer is removed. Verify that the fasteners are tightened
properly.

Cradle Inside

Verity the rejection hardware configured per the design
drawings and tightened properly.

Verify the extension rail release latch is securely mounted
(pin not loose). Replace rail if the pin is loose.

Verify the extension rail mounting is tightened properly.

Verify the primary disconnect back panel mounting bolt
torque 89 - 107 in/lbs in 4 locations, See Figure 1.

Verify discharge interlock mounting is correct and tightened
properly.

Sat

Rework

Unsat Satisfactory

Verify the breaker guide rails’ mounting is correctand. . .. ...

properly tightened.

Verify the NT cradle to frame mounting is correct and
properly tightened.
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Verify the shutters operate without sticking or binding

, ip
Masterpact Breaker Qutside A
Record Breaker S/N: __ &b e/p96 3462301 .
ecord Breaker 230 5@@
Verify the arc chutes mounting nut retainers are not missing T
and are properly installed. &.j“ﬁ\
Verify the top of breaker is clean. oo
Ll o

Verify there are no cracks or chips in the breaker polyester
case: Top, Sides, Back, Front, and Bottom.

Verify the back insulator fins are not cracked. g', i 2
Verify the secondary block connects in test position g /o0
Verify the secondary block housing “Locks-out” properly in o
the disconnected position. g5
Verify the secondary block housing sprmgs are sﬂver in ﬂ/}}\
color. : N
Verify the secondary block housmg spnngs are properly hS
installed. 46
Verify the discharge interlock is properly installed — the Jiny
return spring is installed. f,&‘;‘?—\
Verify the rejection hardware is configured per the design

drawings and properly tightened. g}g@‘

Masterpact Breaker Inside

 With front cover removed, inspect breaker case for cracks.
Verify there are no cracks or chips.

Record grease color ALED . Grease must be
red (Mobilith) or white (Kluber) Isoflex. )

Verify the electrical terminations are not loose.

Verify all visible springs in the mechanism are connected
and not loose.

Verify all accessible fasteners are hand tight. .

(V'

: Rework
Sat Unsat Satisfactory | -
: 2 .
.| Remove trip it for mechanism assembly inspection. ARy
Verify there are no cracked washers. S
Apply NLI seal on trip unit after inspection. g%%
Verify the cover is replaced and the mounting screws are Al
'snug. e
Verify the breaker cover mounting holes are not stripped. gﬁ': =t
Verify the Open/Close pushbutton covers are in place after | - 71 ;
" | inspection complete. P
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Verify all cover plates are installed -Verify torque/tightness
of fasteners.

Verify the counter operates properly.

Document counter reading oooS

Verify breaker is discl_narged, open

Record the As-built drawing markup of NLI layout drawing
and bill of materials (Iatest revision). '
= -eﬁ'@“aggﬁozg-w~ | BEV

1\

; - ; ] > \i\
Verify the breaker data sheets filled out and signed % &EL,F&
Verify the Data plate is installed,
Record the Date of Manufacture I‘{/A
No grease on primary and secondary disconnects. J Aq_ :
With the breaker cover off, inspect the trip unit performer ’ _
plug. A green plug is satisfactory. A bluc plugis
unsatisfactory. If a blue plug is present, replace it with a NN
green plug. After replacement, primary injection testing
must be performed to verify proper operation. 57
Comments: Py
MTE Used: 7775 =~ 2506/ 5- 2> witgeom- ,

A
Inspections Performed by: @ Date: _J35-7
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Lubrication Points for LGSB1 1

Initial Points to be
Lubricated During Assembly:

Cradle Linkage/Cell Interface
Cell Interlock

TOC Operator :
MOC Switch Lever Pivot point
MOC Actuator Lever

MOC Operator

MOC Cam Roller

MOC Arm (1)

Mobil 28

Breaker Interface

Breaker to carriage primary clusters (6)
_ Roller Guides (2)

Top Guide Right side (1)

Bottom ground tabs (2)

* Extension Rail Slides (2)

Mobilith
Mobilith

OO0 ™NUJOO0EM

Verified By: Date:

MANCON-LGSB11-1, Rev. 0
Page 6of 9
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Mannting

Figure 1: Locatmn of Primary Disconnect Back Panel Mounting Bolts (qty=4)
Torque Value: 89— 107 in-lbs

Mountinge

TR 2t SR

Figure 2: Location of Primary Disconnect Stabs to Back Panel Mounting

Bolts (qty=12)
Torque Value: 133 - 150 in-lbs

MANCON-LGSB11-1, Rev. 0
Page 8 of 9

127 of 190



-] Nut Retainer_l

Figure 3: Location of Back Panel Nut Retainer on Primary Disconnect
Mounting Back Panel
(Remove nut retainer, if present, from all 4 locations)

MANCON-LGSB11-1, Rev. 0
’ Page 9 of 9
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STANDARD VERIFICATION PLAN FOR
SQUARE-D MASTERPACT LGSB11 BREAKER
(LOW VOLTAGE CIRCUIT BREAKER)
FUNCTIONAL TESTING

TME Skeel Becqatel oney”
| Bestez FA). 0blonB6 2302

Al ELEcTRIcAL TESTING  tomS
Pee : ' ,
BREORMED 1N coaie SA. 2sT go520 ~o0ZH

e . Document Number: SVP-102
e . S o Revision 2

Cradle S/N (on naméplate): ‘ P\ .
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SVP for Square-D Masterpact LGSB11 Breaker _ SVP-102, Rev. 2
Nuclear Logistics, Inc. : Pagei

APPROVAL

STANDARD VERIFICATION PLAN FOR
SQUARE-D MASTERPACT LGSB11 BREAKER
(LOW VOLTAGE CIRCUIT BREAKER)
FUNCTIONAL TESTING

This procedure is prepared in accordance with the NLI Quality Assurance Program and its implementing
’ procedures.

Prepared by: o Date:_8[*s[oz

Verified by: C\,\QD\SL Date: Q!‘a(gl[OQ,
Approved by: 7’ /(\ " Date:  T/26 / G- 8/ ‘

Cradle S/N (on nameplate): ]A
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SVP for Square-D Masterpact LGSB11 Breaker

SVP-102, Rev. 2

Nuclear Logistics, Inc, Pageii
REVISION HISTORY
Revision No. Item Description Date
0 Original Issue 2/22/07
1 Added clarifications to sections 3.0, 5.8.3, 6.0 & 10.0. 7/2/08
’ Removed Attachment .
2 Renumbered sections 4 — 10, revised sections 2.1, 3.1.c, 4.0, 8/26/08
6.9.1.b, 8.1, added sections 6.9, 12.0, added attachment I & II
Cradle S/N (on nameplate): lA‘
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SVP for Square-D Masterpact LGSBll Breaker SVP-102, Rev. 2
Nuclear Logistics, Inc , Page 1

1.0

O Sat [J Unsat

[ Sat [0 Unsat

Cradle S/N (on nameplate):

SCOPE

The purpose of this standard verification plan is to verify the critical characteristic and function of
the Square-D Masterpact LGSB11 600A circuit breaker with cradle as a complete assembly. Some
of the critical characteristics may not be applicable depending on the options and functions
available on the assembly that is being verified. The following step numbers in this document
identify the standard critical characteristics. The results shall be documented within each section of
this SVP and on the NLI QC Inspection Checklist for Masterpact NT Breakers, MANCON-
LGSB11-1 (latest revision).

" This test plan is generally used for testing of the circuit breaker and cradle together (LGSB11 part

number). If circuit breaker or cradle only testing is required, NLI engineering will specify what
sections are to be performed for the specific part required to be tested.

PRODUCTION CONTROLS

The following production controls and procedures are to be in effect throughout the hfe of this
project. All of the following activities will be performed.,

2.1 ° Methodology

"%{ZA a. SDS has been audited by NLI and is currently on the NLI Approved Vendor List. The
Qc - NLI audit addressed the following:
1. All bolts, lugs, wire, nuts, etc. used for producuon have been dedicated for safety-
related use.
2. All steel used in production of the cradles has been verified to be the correct

material.
1/[;9 b. NLI QC will implement the following production controls during construction. A
Qc separate QC inspection checklist will be used and maintained by QA. The sample size
is 100%, unless a smaller sample size is documented. The QC checklist will verify the
following items:
1. Dedicated parts supphed or verified by NLI are used during assembly as follows:
a. Bolts, nuts, washer, and other fasteners.
b. Lugs and wire.
¢. Steel
d! Mobil 28 grease.
€. Primary and secondary fingers.
2. 'Welding as follows: i
a. Welding is performed per NLI-approved welding procedures.
b. Welders performing welding activities have been CWI certified.
c. Welds are inspected by a CWIL.
3.  Fastener tightuess is verified on 100% of the accessible fasteners and terminations,
including intermediate asserablies. '
4. 100% of the wire and wire connections have been inspected. There shall be no
kinks, cuts, nicks or splits in the wire.
5. Lubrication inspection
a. Breakers are supplied without primary and secondary disconnect Iubrication.
Plant to lubricate per plant established procedures. , Rev. 2
6. Inspect and verify that there are no loose or damaged parts.

a\J]A
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Svp for Square-D Masterpact LGSBI1 Breakcr
Nuclear Logistics, Inc.

SVP-102, Rev. 2
Page 2

3.0 BREAKER IDENTIFICATION

NOTE: Ensure that the correct engineering drawings are used for the specific client breakers durmg
testing per this SVP.

3.1 Methodology

a. Record the Square D nameplate data of the cradle. The nameplate shall contain the
following information;

1. Manufacturer;

2. Type (Breaker & Cradle):

3. Cradle Serial Number: |

4. Style:

5. Rated Max Voltage/Freq:

6. Rated Continuous Current;

7. Rated Short Circuit/Interrupt Current:

8. Control Voltage Range: Charge:

Close:
Trip:

9. Weight:

10. Conversion Date: /

.

/

IZ(Sat 1 Unsat CM Perform a detail inspection of the breaker & cradle for any chips, cracks, gouges or any
- : other damage. :

55

1.

2.

c. Record the circuit breaker specific data.

Circuit breaker p/n:__ AR F7 g
Circuit breaker s/n; &4/ 07C362302
- Cradle date of manufacture: /\%

Circuit breaker date code:__ @73/S~

Micrologic trip unit s/n:__ 79 2201 (bv«w\twi TeAP udiT)  |Rev2

Cradle S/N (on nameplate): N I A
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SVP for Square-D Masterpact LGSB11 Breaker : SVP-102,Rev. 2
Nuclear Logistics, Inc. Page 3

4.0 PROPER BREAKER CONFIGURATION
4.1 Methodelogy
This section is to be performed with the circuit breaker out of the cell.

a. Terminals tightened. Verify all terminals are tight during wire check.

[1Sat [J Unsat A b. Terminal identification, Verify the terminal points are labeled per theé wiring/schematic
Tdeh drawing. Use the final revision of the NLI approved schematics and record

discrepancies, if any. If there are any discrepancies found, do not proceed any further
with the testing until the discrepancies have been resolved.
ﬁn OUnsat _/ jca\ % Proper wiring. Verify wiring against the fina] revision of the NLI approved schematic
’ & Cé bﬁ or wiring diagram. Attach a copy of the yellow-lined wnrmglschemahc drawing.

5
% 5 NLI drawing # with revision: 063//075 I-SD-4 ZEv. %
G

IZ(Sat [J Unsat Correct proprammer. Verify that the programmer, sensor plugs and rating plugs are per
- Qc the design documents:

g' 54 ¢ Record the part numbers and/or rating:

Programmer: ' /d
Rating Plug: ,,//4
Sensor Plug: : 5204

e Trip unit date code. Verify the trip unit date code is P05491 or later. The format of
 the date code is Pxxyyz with:

. = last two digits of the year.
. yy = week.
. z = day of the week.

/33\ Trip Unit Date Code:___ Z2FZ7/
lZ(Sat O Unsat [ \GMs, .

i With the breaker cover off, inspect the trip unit performer plug. The performer plug
should be green. A blue performer plug is not acceptable. If a blue plug is present,

f '5' replace with a green performer plug. Note: The correct green performer plug must be
present during primary injection testing.

f. Trip unit is programmed for breaker type. Program the breaker type into the trip unit.

[0Sat O Unsat g Trip unit battery is fully charged. Verify the battery is fully charged.
- Tefh

Cradle S/N {on nameplate): l A
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D Sat OUnsat 2‘ A h. Verify the rejection hardware pin configuration against the final revision of the
Tdth

[ Sat

] Sat

IZ/Sat

#(Sat
i Sat

(0 Sat

@ Sat

O Sat

ol sa

approved NLI layout drawings (if applicable).

NLI drawing # with revision: Y /
Breaker pin configuration: /Jy

L

Cradle pin configuration:

5.0 CIRCUIT BREAKER PROPER FIT-UP & INSTALLTION

5.1 Methodology

0O Unsat ' p!ﬂ a. Install the cradle into a typical AK-2A-25 type cell. Visually inspect that the primary
: Téch disconnects, secondary disconnects and interlocks match up with the mating connectors

in the cell. Verify the Truck Operated Cell Switch (TOC) flap on the cradle is aligned
with the TOC switch inside the cell. ’

[ Unsat

Ensure there is a positive ground connection between the switchgear and the cradle.
Measure the continuity from the switchgear frame to the cradle frame, Maintain this

continuity reading throughout this section.
1 Unsat Z JOM::E. . Install the breaker ix;fo the ‘DISCONNECT” position. Verify no binding of the interlocks
ﬁzﬁ\ occurs.
[ Unsat _P_,)ﬁ—“iﬁ Ensure that the racking crank cannot be inserted unless the “PUSH TO OPEN” button is

depressed.

[J Unsat 2%’@% %. Rack the breaker to the “TEST” position. To rack the breaker into the cradle to the

Tech “TEST’ position, a racking crank is required to be inserted while pressing the ‘PUSH TO
57 OPEN’ button. To begin turning the racking crank the ‘STOP RELEASE® buiton must

be pushed. Tum the racking crank clockwise until the breaker reaches the ‘TEST’
position. When the “TEST” position is reached, the ‘STOP RELEASE’ button will pop
out. The status of the position indicator should show that the breaker is in the “T”
position. :

[ Unsat Monitor a set of closed and open TOC switch contacts. Verify that the contacts do not
change state when the breaker is racked to the “TEST® position.

Verify the primary disconnects, secondary disconnects and interlocks match up with the
cradle without any interference or binding.

(3 Unsat

O Unsat Verify the continuity from the switchgear frame to the cradle frame is present.
Push the ‘STOP RELEASE’ button again to continue to turn the racking crank until the

[J Unsat
“CONNECT” position is reached. Again, the ‘STOP RELEASE’ button will pop out.

ech
5;5-.7 The status of the position indicator should show that the breaker is in the “CONNECT”
position,
)
.Cradle S/N (on nameplate): A
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O Unsat !#A J-  Monitor a set of closed and open TOC switch contacts, Verify that the contacts change
lech state when the breaker is racked from the ‘TEST’ to the ‘CONNECT” position.
k. Mannally close the breaker.
1. Manually charge the breaker.
3 Unsat Verify that the cradle racking tool cannot be installed on the cradle racking mechanism
: and that the cradle cannot be removed from the cell.:
[ Unsat Verify the primary disconnects, secondary disconnects and interlocks match up with the
cradle without any inferference or binding.
[ Unsat Verify the continuity from the switchgear frame to the cradle frame is present.
fech
p. Trip the breaker,
q. Rack the breaker to the “TEST” position.

Cradle S/N (on nameplate):

Monitor a set of closed and open TOC switch contacts. Verify that the contacts change
state when the breaker is racked from the ‘CONNECT” to the ‘TEST’ position.

Rack the breaker to the ‘DISCONNECT” position and remove the breaker from the
cradle.

Remove the cradle from the cell.

Yla
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60  PRODUCTION TESTS

Sections 5.1, 5.2, 5.3 & 5.4 are to be performed with the circuit breaker racked into the cradle to the
*CONNECT"” position but not racked into a cell. '

6.1 MAIN CONTACT RESISTANCE (DUCTOR TEST)

a.

Zlgat O Unsat

This test checks the resistance of the primary current path, hinge points, wipe,
connections, and quality of conductivity of the current path. Perform this test on each
phase of the circuit breaker.

Apply 85Vdc minimum to UV trip device (if applicable). Note: UV trip device must
be energized to close the breaker. '

Connect test cables to Phase A, line & load bus or stabs.

|, Measure the contact resistance and record in pQ using the appropriate M&TE.

Repeat for each phase. Contact resistance for each phase is < 100u.

Phase Ar___ &8 uQ (Criteria is < 100u€Q)
Phase B: ; Q (Criteria is < 100pQ)
Phase C: [#] Q2 (Criteria is < 100pQ)
e. Compare the contact resistance between each phase. Contact resistance of each phase

does not vary more than +20% from the average of all three phases. -

Average all phases: Zq pQ

See discrepancy report number: /U/A (N/A if all pass)

Cradle S/N (on nameplate); IA
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6.2 INSULATION INTEGRITY (DC MEGGER TEST)

6. Control Wiring . ,
IZ/Sat 0] Unsat ;‘39%&3 Control wiring except charging motor. Isolate the charging motor from the
[~

%59

control circuit. With the breaker in the open position, apply 1000Vdc and

megger each secondary disconnect to ground for 1 minute except the charging

motor disconnects. Record the lowest insulation resistance. Repeat this test

with the breaker in the closed position. . Rev. 2

‘Applied Voltage: /90 _ Vdc (Criteria is 1000VDC nominal)

WITH BREAKER OPEN

Lowest insulation res.;_>26,000 MQ (Criteria is > 100MQ)

WITH BREAKER CLOSED

A .
[ZSat O Unsat b-

Tech

751

Lowest insulation res.._>20,000 MQ (Criteria is > 100MQ)
Record the number of tested secondary disconnects: 2L

Charging motor. Meggér the charging motor secondary disconnects (SDA-1 &
SDA-2) to ground at 500Vdc for one minute. Record the lowest insulation

resistance. :

Pcrform with the breaker open discharged:

Applied Voltage:_ 500 Vdc (Criteria is 500VDC nominal).

'Lowest insulation res.;_ 520,000 MQ(Criteria is = 2MQ)

Perform with the breaker closed and charged: |

- Applied Voltage: S0 ___ Vdc (Criteria is S00VDC nominal)

Cradle S/N (on nameplate):

Lowest insulation res.: _>20, 000 MQ(Criteria is 2 2MQ)

NN
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6.2.2
!Z/Sat. {1 Unsat a.

ech

5.57

=

@ét O Unsat .

ecl

759

@8at OUnsat /JCMD
Tech

557

Phase-to-Phase, Phase-to-Ground, & Line-to-Load

With the breaker in the closed position, apply 1000VDC and megger between
phases (Note: UV trip device must be energized with 85Vdc minimum to close
the breaker).

APPLIED VOLTAGE:__/200 \/DC. _ (Criteria is 1000VDC)
PHASE-TO-PHASE WITH BREAKER CLOSED A

D AToD B:__D20,000 MQ (Criteria is > 100M€)

J B To & C:_220,000 MQ (Criteria is > 100MS)
2 CTo QD A:_>20,000 : MQ (Criteria is > 100MQ)
See discrepancy report number: /‘_//4 (N/A if all pass)

With the breaker in the closed position, apply 1000VDC and megger between
phases to ground (Note: UV trip device must be energized with 85Vde
minimum to close the breaker).

APPLIED VOLTAGE:__&9¢d VOC __ (Criteria is 1000VDC)

PHASES-TO-GROUND WITH BREAKER CI.OSED

@ A To GROUND:__>2p,000 MQ (Criteria is > 100MQ)
@ B To GROUND:__ 226 peo MQ (Criteria is > 100MC)
@ C To GROUND:_>20.000 ______MQ (Criteria is > 100MQ)
See discrepancy report number: ;‘///4 (VA if all pass) -

With the breaker in the open position, apply 1000VDC and megger between .
phase line-to-load.

APPLIED VOLTAGE:_ #2907 VDC (Criteria is 1000VDC)

Cradle S/N (on nameplate):

PHASE LINE-TO-LOAD WITH BREAKER OPEN

& A LINE To LOAD: >20. ol =] MQ (Criteria is > 100MSQ)
2 B LINE To LOAD:_ 520, o0 MQ (Criteria is > 100MQ)
@ CLINE To LOAD:_ 520, 006c MQ (Criteria is > 100M€)

See discrepancy report number: Af% (N/A if all pass)

dzk
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6.3 INSULATION INTEGRITY (AC HI-POT TEST)

CAUTION: STAND AT LEAST 6 FEET FROM THE BREAKER DURING THIS
TESTING. REMOVE THE TRIP UNIT RATING PLUG PRIOR TO PERFORMING THIS

TEST.

Note: Thisis a “péss/fail” test. Perform this test at 2200Vac for I minute. Acceptance criteria is
no insulation breakdown after 1 minute.

6.3.1 Poles-to-Ground, Phase-to-Phase, & Line-to-Load

Methodology ‘ . .
IZ/at 0O Unsat All unenergized poles should be grounded for the AC hi-pot tests.

[Z/Sat O Unsat gl JCM };,b

P67

>

lZ(Sat 0O Unsat ( M ¢

Tech

267

R
Béat {1 Unsat gﬁ% d.
. Tech

&67

Cradle S/N (on nameplate);

Line to load w/ breaker open. With the breaker in the open position, apply
2,200VAC and hi-pot between phase line-to- load, Acceptance Criteria is no
insulation breakdown after 1 min.

Applied Voltage: 2240 - Vac (Criteria is 2,200VAC nom.)

& A Line to Load: Pass/Fail /72155
& B Line to Load: Pass/Fail_ f77SS
@ C Line to Load: Pass/Fail__F4SS .

Phase to ground w/ breaker closed. Close the breaker and repeat the testing
between each phase-to-ground. Acceptance Criteria is no insulation
breakdown after 1 min.

Applied Voltage: ZZ0C Vac (Criteria is 2,200VAC nom.)

@A to Ground:  Pass/Fail__/Z8S

@B to Ground: Pass/Fail /2955
@C to Ground: Pass/Fail_ /2355

Phase to phase w/ breaker closed. With the breaker in the closed position,
apply 2,200VAC and hi-pot between phases. Acceptance Criteria is no
insulation breakdown after 1 min.

Applied Voltage: 2200 Vac (Criteria is 2,200VAC nom.)

DA to DB: Pass/Fail 7SS
@B to IC: Pass/Fail 2SS
@C to DA: Pass/Fail_r22S5S

g
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/}T a.
MSat O Unsat / JCM>

[ Unsat

[J Unsat

[J Unsat

[ Unsat

[ Unsat

[l Unsat

(0 Unsat

64 OPERATION AT NOMINAL/DEGRADED/OVERVOLTAGE CONDITIONS &
" INTERLOCK OPERATION
X BEEALERL. HKAS AC CHABEN(x McrroE.

Tech

79

d

/%\

Tech

/ ICME;

R

g7 n.

;
JOM N,

el
ICM
767

m.

1 Unsat _,{ JDV N,

z?b?

T

Tech
) 7r
S.

““Tech

07

With the breaker installed in a cradle.
Apply 125vdc to the UV trip device circuit (if applicab]e).
VOLTAGE APPLIED:__ /25 vdc

12oVAC. CT §fofog (366 dore #.20)
Apply 425V de to the charging motor circuit.

VOLTAGE APPLIED: /2o vvAac

. Apply 70VDC to the trip circuit.

VOTLAGE APPLIED: 70 vde

Rack the breaker to.the “TEST” position.

Verify that breaker charges as the breaker is racked to the “TEST” position.

Verify status indicators indicate that breaker is open and closing spring is charged.
Close the breaker.

Verify that the closing springs recharge.

Verify status indicators indicate that brea;ker is closed and closing spring is charged.

Trip the breaker.

.. Verify status indicators indicate that breaker is open and closing spring is charged.

Close the breaker.
Attempt to rack the breaker to the ‘CONNECT’ or ‘DISCONNECT’ posiﬁdns.

Venfy that the breaker cannot be racked to the *‘CONNECT® or ‘DlSCONNECT’
positions,

Trip the breaker.

Verify status indica;ors’ indicate that breaker is open and the closing spring is charged.
Rack the breaker beyond the “TEST” position but before the ‘CONNECT’ position.
Attempt to close the breaker.

Verify that the breaker cannot be closed.

Cradle $/N (on nameplate):__ , A
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Elﬁt {1 Unsat / JCM
Tech

g‘b'q v.
‘ w.

IZfat 1] Unsat
B/Sai

Béat

CC,

Sat 1 Unsat g:c Y
et

. Raise the control voltage to +46%de to the charging motor circuit.

RN

& Sat
B@t

Sat

. Verify status indicators indicate that breaker is open and closing spring is charged.

Rack the breaker to the ‘CONNECT’ position.

Close the breaker.

Verify that the closing springs recharge

Verify status indicators indicaté that Breaker is closed and closing spring is charged.

Trip the breaker.

. Verify status indicators indicate that breaker is open and closing spring is charged.

GovAC. CT Glofg (5% tote #.20)

b. Lower the control voltage to 96¥dc to the charging motor circuit.

VOLTAGE APPLIED:___ ¥§ VA<
Lower the UV vo}tagc to 85Vde.

VOLTAGE APPLIED: __¥§ vb¢

Charge, close and tnp the breaker 5 times.
I37VAc <1 Hefo? Csee HOE P.20)

VOLTAGE APPLIED: /37 Vac

. Raise the UV voltage to 140Vdc.

VOLTAGE APPLIED: /40 vbec.

. Charge, close and trip the breaker 5 times.

. Close the breaker

With the breaker closed attempt to rack the breaker out to the “TEST’ position.

ii. Verify that the breaker cannot be racked to the “TEST’ position.

. Trip the breaker.

Rack the breaker to the “TEST’ position. Monitor a set of closed and open TOC switch
contacts. Verify that the contacts change state when the breaker is racked from the
‘CONNECT’ to the “TEST” position.

. mm. Rack the breaker back to the ‘CONNECT” position.

Cradle S/N (on nameplate): ’ A
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6.5 ANTI-PUMPING FUNCTION

PERFORM THIS TEST 3 TIMES. Record the results in the table below.

Sections 6.5, 6.6, 6.7, 6.8 & 6.9 are to be performed with the circuit breaker racked into the
cradle to the “CONNECT” position but not racked into a céll. Note: Ensure that there is
85Vdc minimum power to the UV trip device (if applicable).

a. Applyand maintain a close signal at 125Vdc nominal. Apply a momentary trip signal at
125Vdc nominal while maintaining the close signal. Verify the breaker opens and does
"not re~close.

b, Release the close signal and then re-apply the close signal. Verify the breaker closes.

c. Trip the breaker.

A
: . 5T ™ ,d
Z/Sat H Unsat @?; IB/ST;“ ‘ O Unsat ZB’;tetSt J Unsat 3'2,;[‘::‘ C1 Unsat
o7 ~
: Z_&MAN UAL OPERATION
B/Sat 3 Unsat /%._ a. Remove 125VDC control voltage.
f'b'q b. Ensure that there is 85Vdc minixﬁum power to the UV trip device (if applicable).

C.

d.

Sat O Unsat .

Ensure that the breaker is open and the closing springs are discharged.

With the breaker in the ‘CONNECT’ position, verify that the circuit breaker can be
manually charged using the charging handle to charge the closing spting.

Verify the status indicators indicate that the closing spring is charged upon completion.

Tech
e

g. Trip the breaker,

Close the breaker.

6.7 TIMING TESTS

6.7.1

a.

Shunt Trip

Ensure that there is 85Vde minimum power to the UV trip device (if applicable).

b. With the breaker in the closed position, apply 70Vdc to the shunt trip coil.

Cradle S/N (on nameplatc):-

APPLIED VOLTAGE: D \Bc

U
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#Sat O Unsat / 1oV Using the appropriate M&TE timing eqﬁipinent, record the opening time of the main and
Tredk auxiliary contacts and verify that the breaker is open.

» .q . ' .
7 $A MAIN POLE OPENING TIME: __ 2 .Z?#5 (Criteria is < 50mS)
6B MAIN POLE OPENING TIME:__Z§./ m#5 (Criteria is < 50mS)
6C MAIN POLE OPENING TIME:__ 28+ /5 (Criteria is < S50mS)

AUXILIARY CONTACT OPENING TIME: _Z2- Z ¢S (Criteria is < 62mS)
6.7.2 UV Trip (if applicable)
PERFORM STEPS 6.7.2.d— 6.7.2.0 3 TIMES. Record the results in the table below.

a.  Apply a voltage of 105Vdc to the UV coil and close the circuit breaker.

| b.
IZ/Sat 0 Unsat / JCM N,

Tech

567

Reduce the voltage until the breaker trips.
Verify breaker tripped in the voltage range of 43.75 to 87.5Vdc.

TRIP VOLTAGE:. LR 7 e (Criteria is 43.75 to 87.5VDC)

d.  Re-apply a voltage of 105Vdc to the UV trip.
e.  Charge and close the breaker.
f. Remove power from the UV trip,

St O [ﬁ%
A Sat .Unéat ; ﬁ“! .

Record the opening time of the main and auxiliary contacts and verify that the breaker

is open.
15T Test _ 2" Test 3" Test Acceptance Criteria
A /7.0 ~75 Sl S A2 O 1S < 50mS
B 9.0 m5 -l m> (7.0 S < 50mS
$C /7.0 m5 llo-7 ~S W L 5 < 50mS
Auxiliary Contact | 26~ & 28 25.2 m5 278G ns < 62mS
' h.  After the breaker trips, attempt to close the breaker.
' B/Sat 0 Unsat 7 schd™ Veﬁfy that breaker cannot be closed.
eCi
j. Apply a voltage of 135Vdc to the UV trip.
S
— k.  Charge and close the breaker.
L Remove power from the UV trip.
Cradle S/N (on nameplate): / A
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| Sat [ Unsat

[ 8at (I Unsat
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#Sat [ Unsat £ JGM@, Record the opening time of the main and auxiliary contacts and verify that the breaker
cc is open. .
767 |
1°" Test 2™ Test ‘3ﬁest Acceptance Criteria
oA (P2 m3 Z3.7.ms 2Ty < 50m8
9B 127 ms 23.7 p75 (2.FmsS < 50mS
¢C 772.8 ms Z3. s 180 ns < 50mS
Auxiliary Contact | Z2£.7 m S . 287 ms 263 m3 < 62mS
n.  After the breaker trips, attempt to close the breaker.
@Sat O Unsat %EE’% Verify that breaker cannot be closed.
567
6.7.3 Operation of Test Pushbuttons & Test Plug

6.7.3.1 Shunt Trip Test PushButton

1. Apply 90Vdc at the secondary disconnect terminals for the shunt trip circuit.

2. Apply 85Vdc minimum to the UV trip device at the secondary disconnect
terminals, The UV trip device must be energized in order to close the
breaker.

3. Charge and close the breaker.

Verify the nameplate on top of the shunt trip test pushbutton is designated as
“TEST SHUNT”.

Verify the TEST SHUNT pushbution is installed with ‘ORANGE’ plastic disk.
6. Push the Shunt Trip Test Button.

7. - Verify that the breaker trips.

Record the opening time of the main and auxiliary contacts and verify that the

hﬁ breaker is open.
¢A MAIN POLE OPENING TIME: (Criteria is < 50mS)
$B MAIN POLE OPENING TIME: (Criteria is £ 50mS)
$C MAIN POLE OPENING TIME: (Criteria is < 50mS)
AUXILIARY CONTACT OPENING TIME:

(Criteria is < 62mS)

Cradle S/N (on nameplate): / A
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6.7.3.2 UV Trip Pushbutton

a. Apply 85Vdc minimum to the UV trip device at the secondary disconnect
terminals. The UV trip device must be energized in order to close the
breaker. .

b. Charge and close the breaker.

(1Sat [ Unsat c. Verify the nameplate on top of the UV test trip pushbutton is designated as
Thch “TEST UV™. ,
OSat O Uhsﬁt d. Verify the TEST UV pﬁshbutton is installed with ‘BLUE’ plastic disk.
ech

e. Push the “UV TRIP” button on the front of the breaker.

O Sat [ Unsat _ f.  Verify that breaker trips. : l
Tech
' [0 Sat O Unsat \/ g. Record the opening time of the main and auxlha:y contacts and verify that the
Tech breaker is open.
$A MAIN POLE OPENING TIME: : (Criteria is < 50mS)
¢B MAIN POLE OPENING TIME: ‘ (Criteria is < 50mS)
¢C MAIN POLE OPENING TIME: {Criteria is < 50mS)
AUXILIARY CONTACT OPENING TIME: (Critetia is £ 62mS)

6.8 AUXILIARY SWITCH / MOC SWITCH TESTS

@ Methodology
I{at O Unsat A With the breaker in the OPEN position, verify all auxiliary contacts and MOC

contacts that are accessible by secondary disconnect pins are in the correct state
b ﬂ(closed or open). Use the final revision of the NLI approved schematics and record
discrepancies, if-any. Identify each contact and record contact resistance.
7&7 Acceptance Criteria is >40MQ for open contacts and <1 for closed contacts.
Record the readings in the table below.

NLI Drawing # with revision:_ (S%/0ZSB-Sp-~) 2S¢/ 3

Contact ID: | Resistance: Contact ID: Resistance:
- 0 - \ o' 2-}2- )
OF1 -1 e OFI-1Y Som-R
loe2- =27 pil) 0.2
- bEZ-21 - Y >4oMse
£3- - ) 0.2~
oF3 263~ Stemor.
OFd-4/ 1o -% 0.2
-4l vo OF- 4 Sifomn

Cradle S/N (on nameplate): /A
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Sat ] Unsat égGNﬁ . With the breaker in the CLOSED position, verify all auxiliary contacts and MOC
ech

contacts that are accessible by secondary disconnect pins are in the correct state
‘; (' Dcl (closed or open). Use the final revision of the NLI approved schematics and record
‘3 discrepancies, if any. Identify each auxiliary contact and record contact resistance.

767 Acceptance Criteria is >40MQ for open contacts and <1 for closed contacts,
except for the contact in series with the trip coil. It is not practical to measure the
contact resistance of this switch while closed. When the breaker is closed,
measuring the resistance across secondary disconnect pins will result in the shunt
trip coil resistance and not the closed contact resistance. Proper closing of this
switch is verified by tripping the breaker at degraded voltage conditions. The
resistance across the secondary disconnect pins, while the breaker is closed, shall
be recorded for informational purposes only.

Contact ID: Resistance:

Contact ID: Resistance:

eA-tl re OFI-2 (W) ddom.

- - Stfom

i

2o oF2-2¢4 (woy 60.2.2

+3l e pE3-32 ’>4ornuc

3-3 e Ae2-3 ) ©.2_

MLE_EA%‘IOM%
oed 4| vo ped-td/ N 8.2

6.9 TRIP UNIT / OVERCURRENT TRIP SWITCH TESTS

6.9.1 Methodology

OSat O Unsat _4 zé a. - Qvercurrent trip switch configuration/contact resistance, With the breaker
Tfch Qc closed, measure the resistance of the overcurrent trip switch contacts. Only
measure those switches that are being used; i.e. only measure those switches
accessible via a secondary disconnect. Verify the contacts are in the proper
state using the final revision of the NLI approved schematics and record
discrepancies, if any. Identify each contact and record contact resistance.
Acceptance Criteria is >40MQ for open contacts and <1Q for closed contacts.

NLI Drawing # with revision:

Resistance:

Contact ID (SDEn):

/)

Cradle S/N (on nameplate):
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0 Sat (O Unsat ﬁggﬂ’ b.
T

Overcurrent trip switch configuration/contact resistance. While the breaker is
tripped from step 6.9.1.a, verify the overcutrent trip switches changed states
from step 6.9.1.a. Identify each contact and record contact resistance.
Acceptance Criteria is >40MQ for open contacts and <1< for closed contacts. -

Contact ID (SDEn): Resistance:

O Sat [ Unsat A c.
% ac

- O8at [0 Unsat d.
L Teth QC

Cradle S/N (on nameplate):

Long-time pickup point. Perform before primary injection tests per step
6.9.1.d. Apply [(long time pickup setting) x (sensor plug rating) x 1} amps of
current through all three phases. Verify the breaker does not trip and that the
ovetload (OL) signal LED on the trip unit does not come on.

Long time pickup setting; Applied Current:

Does breaker trip?

Does the OL signal LED light come on?

Apply [(long time pickup setting) x (sensor plug rating} x 1.25] amps of current

- through all three phases. Verify the overload signal LED light comes on.

Note: This is not a trip test; it is not required to verify that the breaker trips.
Long time pickup setting: . Applied Current:

Does the OL signal LED light come on?

Primary injection tests. Perform primary injection testing per the primary
injection test table. Perform the testing at the client settings (if applicable).
The current through one phase will power the trip unit. Use the following
Schneider Electric mp curves to determine the acceptable trip time for each
test. The curves are in Attachment I

Long time tests: Curve No. 0613TC0004, dated 4/2008
Short time tests: Curve No.-0613TC0004 or 0613TC0005, dated 4/2008
depending upon the i’t setting

¢ Instantaneous tests: the acceptance criteria is < 0.05 seconds, (based upon
Curve No. 0613TC0007, dated 4/2008)

Y

A
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SVP for Square-D Masterpact LGSB11 Breaker

SVP-102, Rev.2
Page 18

Nuclear Logistics, Inc.

PRIMARY INJECTION TEST TABLE

Actual trip times:
A Time Sensor Trip time range
Pickup Delay plug Applied acceptance
Trip Funection Setting Setting | it on/off | rating current criteria DA B 2C
Long time - -
at 200%' Ir tr N/A
Long time - -
at 5009~ | " | © Na W7
Short time Ir= tsd = =7
at 200% or 170%>* | Isd= — ] _—
Instantaneous .
at 200%° li= N/A N/A < 0.05 seconds \\
Record the client-required trip setting drawing number and revision level (if not applicable, write N/A): \
Notes:
- 1. Applied current for long time testing is (long time pickup) x (sensor plug rating) x (2 or 5). ‘
2. Applied current for short time testing is (long time pickup) x (short time pickup) x (sensor plug ratmg) x (2 or 1.7).
3. Applied current for instantaneous testing is (instantaneous pickup) x (sensor plug rating) x 2.
4. Perform short time primary injection testing at 200% for NT type breakers and at 170% for NW type breakers.
5.

Cradle S/N (on nameplate):

When testing Iong time at 500%, put the short time pickup setting at the maximum value to avoid interference.

Rev.2



SVP for Square-D Masterpact LGSB11 Breaker SVP-102, Rev. 2
Nuclear Logistics, Inc. ' Page- 19

7.0 DESIGN TESTS

All design tests in accordance with YEEE C37.50/20 for the Masterpact LGSB11 circuit breaker have beent
performed and documented. Copies of the test report(s) shall be provided (if required).

8.0 DEDICATION OF DOOR

Test Equipment ID: SDS Tech ID:;

8.1 Methodology

3 Sat [JUnsat A a. Verify that the dimensions on the door matches the NLI approved door drawings by
Teh measuring the overall width, length, depth, material thickness and location of the
hinges and location of the hole cut-outs and size of the hole cut-outs. Visually inspect

that the deor is the correct color per the client required specification. Rev.2

NLI DRAWING NUMBER:

O Sat O Unsat A b. Verify that each door has the appropriate labeling per the door drawings.
T%Ih '

9.0 - QUALITY ASSURANCE

All activities will be performed in accordance with the requiréments of the NLI Quality Assurance Program
and its implementing procedures. This QA program meets the requirements of 10CFR50 Appendix B,
10CFR21 and ASME NQA-1. '
10.0 MEASUREMENT & TEST EQUIPMENT

All measurement and test equipment used for the testing shall be documented in the test data sheets

including the calibration due dates. All M&TE shall be traceable to a NIST or equivalent industry standard,
where applicable.
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1.0 REFERENCES

11.1 Schneider Electric Masterpact NT/NW Universal Power Circuit Breakers Catalog Class 0613,
dated 10/2003.

11.2 IEEE C37.13-90, “ANSI Standard for Low Voltage AC Power Circuit Breakers Used in
Enclosures.”

11.3 C37.16-88, “ANSI Standard for Low Voltage Power Circuit Breakers & AC Power Circuit
Protectors — Preferred Ratings, Related Requirements & Application Recommendations,”

11.4 C37.20.1-87, “ANSI Standard for Metal Enclosed Low Voltage Power Circuit Breaker
Switchgear.”

11.5 IEEE C37.50-89, “ANSI Standard for Low Voltage AC Power Circuit Breakers Used in

: Enclosures Test Procedures™

11.6 IEEE C37-59-91, “IEEE Standard Requirements for Conversmn of Power Switchgear
Eqmpment.

11.7 NLI QA Manual, Rev.6 dated 12/8/04

11.8 NLI design drawings for LGSB11 Masterpact circuit breaker and doors.

11.9 NETA ATS-1999, “Acceptance Testing Specifications for Electrical Power Distribution
Equipment & Systems”.

11.10 EPRI TR-017218-R1, “Guideline for Samphng in Commercial-Grade Item Acceptance
Process.”

11.11 MANCON-LGSB11-1, latest revision, “NLI QC Checklist for Masterpact NT Breakers.”

11.12 IM-LGSB11-1, (latest revision), ‘NLI Instruction Manual for Square-D Masterpact NT
Breakers, P/N: LGSB11.”

120 ATTACHMENTS
Attachment I — trip curves:
»  Schneider Electric Curve No. 0613TC0004, dated 4/2008
s Schneider Electric Curve No. 0613TC0005, dated 4/2008
= Schneider Electric Curve No. 0613TC0007, dated 4/2008

Attachment II - Exert from Schneider Electric Masterpact NT/NW Universal Power Circuit
Breakers Catalog Class 0613, dated 10/2003, page 7. Rev.2

Prepared by: : §-l 09 JCM\ Date._ F-5-7

4 g
Verified by: C %——\\ Date: %A?

Approved by:__ | //'%_/%, Date: ' 8’/ 7‘/ 09

Client Approval: Date:

NOTE! TTRE TESTING 6F THE G*ARLE CiReutT WAS PORFILAMED WITH AL VOLTAGE PPALED.
“THE BREALERS ALE SMPPLIED WITH AL CHARGING MOTOIL, THE ACLEPTABLE 2ANA 1§ Fo~ (3FVRC.
Tue TesTig PERFWADD 1S ACLEPTAALG . o
T dlolon
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SVP for Square-D Masterpact LGSB11 Breaker SVP-102, Rev. 2
Nuclear Logistics, Inc. Page 21

TEST DATA APPROVAL /MTE LOG

Breaker SIN:_(OpY/ 073 2302 Cradle SIN.__ N/ #

MTE Log .
Item Description Test Equipment ID# Calibration Due Date
07 L EE. NES - ANl b~ 2% /0
| pueroi2 Due~ /1K) 22.07 -0
Y~ T YR ~ sk : 22 -08 - /0O
| 7EST SEr TS ~ 07 o7-a8(-/0
PUMAI?NETES P 7% —2SE OF -0 L0
| S72° e gresl OEE ~ fr7E 7Z2-0/-&F
| Z2nil 7omE ~ofF D& V6 D
Discrepancy Log . .
Discrepancy #: SVP Section: Check one: PE initials and date:
(J Acceptable :
O Unacceptable
0 Acceptable
0 Unacceptable
0 Acceptable
0O Unacceptable
"0 Acceptable
00 Unacceptable
0 Acceptable
0 Unacceptable
Final Cycle Counter Reading (if applicable): ﬂm,ﬁ('g o
Client Breaker ID (if appli X AL /4 A, !
?;\%& A T
Prepared by: é Ik 09 : L}E%\’L., Date;_gF-o5 07
Verified by: Yy W Date:_ & /6%
. ! V L T 7
Approved by: : / Z Date: 2/ 7/ b?
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ATTACHMENT I TO SVP-102

TRIP CURVES: -
»  Schneider Electric Curve No. 0613 TC0004, dated 4/2008
» Schneider Electric Curve No. 0613TC0005, dated 4/2008
»  Schneider Electric Curve No. 0613TC0007, dated 4/2008
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Masterpact® NT and NW Universal Power Circuit Breakers
: ' Trip Curves

Micrologic 5.0/6.0 A/P/H Trip Unit

-Figure 166: Micrologic 5.0/6.0 A/P/H Trip Units: Long-Time Pickup and Delay, Short-Time Pickup, and %t OFF Delay

a .,
% CURRENT (N MULTIPLES OF I ir = LONG-TH0E SETTING x 1) Micrologic 5.0/6.0 A/P/H Trip Units
g et 223%= 2w n e eavoes 28 8 ¢ sozuesd Characteristic Trip Curve No. 6134
00 = = — on
I o= e Long-Time Pickup and Delay
oy ! - Short-Time Pickup and 1%t OFF Delay
- i ~3-. = oo ’ .
000 Y In.;PUE_,, ' (-
- f - The time-current curve information is to be used for
v application and coordination purposes only.
= } : = _Curves apply from -30°C to +60°C (-22°F to +140°F)
- it ‘ = ambient temperature.
f -! ) o
“0 ) T » N V 1 :
_ AR I HHL NOTE: '
- R R . - 1. There is a thermal-imaging effect that can act to
= A : = shorten the long-time delay. The thermal-imaging
» \ ® effect comes into play if a current above the long-
“ AR - time delay pickup value exists for a time and then Is
« SR \ : - cleared by the tripping of a downstream device or
= AR ; e thie circuit breaker itself. A subseqguent overload will
. N\ : IRRERE cause the circuit breaker to trip in a shorter time than
WX RN I * normal. The amount of time delay reduction is
RV N, AR I * inverse to the amount of time that has elapsed since
5 . X - _E & " the previous overload. Approximately twenty
; ALY _~3g§35;t H minutes is required between overloads to completely
2 . i T‘“"”’g' reset thermal-imaging.
§ ' \ _- 1 2. The end of the curve is determined by the
. 20 interrupting rating of the circuit breaker.
g o 3. With zone-selective interlocking ON, short-time
“ u delay utilized, and no restraining signal, the
. . “maximum unrestrained short-time delay fime band
: PERYEET : applies regardless of the setting.
. * ‘
: 0 X : 4. Total ¢learing times shown Include the response
. =) . times of the trip unit, the circuit breaker opening, and
Sl i . the extinction of the current.
REDEEYEE N e | | e 5. For a withstand circuit breaker, instantaneous can
= TR R 2 be tumed OFF. See trip curve 613-7 for
Vi - instantaneous trip curve. See trip curve 613-10 for
s : . : instantaneous override values,
e ¢ - 6. Overload indicator illuminates at 100%.
F )
“ O e 1
. S -
2 : - o »
oon Pp V2 LVCLEL : L -
BREREERTE ; - ""“"-"'a 3 2 8 ¢ 8SRINE
| pmammmnesony A e
- - 17
04/2008 : Sc&ﬂglde_r ®© 20002008 Schnelder Electric All Rights Reserved
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Masterpact® NT and NW Universal Power Circuit Breakers
Trip Curves

Figure 167: Micrologic 5.0/6.0 A/P/H Trip Units: Short-Time Plékup and 12t ON Delay

CURRENY IN MULTIPLES OF Ir (Ir = LONG-TIME SETTING x bn} Micrologic 5.0/6.0 A/P/H Trip Units
mmiitire S oo e ameresd * 2 3 83 ”!;:g Characteristic Trip Curve No. 613-5
7 ae
~ : e Short-Time Pickup and 1% ON Delay
woa - 900
" o
E d b4 The time-current curve information is to be used for
o - application and coordination purposes only.
el ~ - . w Curves applyfrom -30°C to +60°C (-22°F to +140°F)
x0 : 1. ambient temperature.
BRERS I A RENE S ]
“ - X - NOTE:
e o . 1. There is a thermal-imaging effect that can act to
SR s 3 : shorten the long-time detay. The thermal-imaging
- . effect comes into play if a current above the long-time
* delay pickup value exists for a time and then is cleared
» - .. by the tripping of a downstream device or the circuit
" e : " breaker itself. A subsequent overload will cause the
- A R | REEED ! . circuit breaker to trip in a shorter time than normal. The
- A e : : amount of time delay reduction is inverse to the
: NI ) : 4 amount of time that has elapsed since the previous
§ ¢ O, e ] - : s overload. Approximately twenty minutes is required
8 {3 L : * between overloads to completely reset thermal-
F Nl et ' : I imaging. :
2 - : G A : s 2. The end of the curve is determined by the interrupting
s . NG ke At rating of the circuit breaker. T
1 ag . 3. With zone-selective interlocking ON, short-time delay
x ; N - : utilized, and no restraining signal, the maximum
s - K unrestrained short-time delay time band applies
; N TR regardless of the setting. :
2id : » 4. Total clearing times shown include the response times
- e (s ; of the trip unit, the circuit breaker opening, and the
: 5 o i extinction of current.
5 0 3 et a8 . . -
SRR AR O 5 ' 5. For withstand circuit breaker; instantaneous can be
A - A S 3, turned OFF. See trip curve 613-7 for instantaneous trip
= - ot curve, See trip curve 613-10 for instantaneous
- : 7 » override values.’
or —- # - 6. See trip curve 613-4 for long-time pickup and delay trip
n . I curve. . .
: CYCU ‘ :l
2 EEE 2
FASEEE P
BT Y L S R T S S =:=s:!“
CURRENT IN MULTIPLES OF ir Curve No, 06137COD0S
{ir = LONG-TIME SETTING x In) Drawing No. B4BIYS-513-03
1;f2
© 2000-2008 Schneider Electric All Rights Reserved Schneider 04/2008
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Masterpact® NT and NW Universal Power Circuit Breakers
Trip Curves

Figure 168: Micrologic 5.0/6.0 Trip Units: Instantaneous Pickup, 2x to 15x and OFF
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MULTIPLES OF SENSUR RATING (i)

v » ereng -

% 3 2@ra38

. MULTIPLES OF SENSOR RATING (in)

MICROLOGIC® 5.0/6.0 A/P/H TRIP UNIT
CHARACTERISTIC TRIP CURVE NO. 613-7

instantaneous Plckup
2x-15x and OFF

The time-current curve information is to ba used
for application and coardination pumoses only.

Curves apply from -30° to +60°C ambient
ternperature.

Notes:.

1. The end of the curve Is determined by the

interrupting rating of the circuit breaker.

2. Total clearing times shown include the
response times of the trip unit, the circuit
breaker opening, and the extinction of the
curmrent.

3. The instantaneous region of the trip curve
shows maximum total clearing times. Actual
clearing times in this region can
depending on the circuit breaker mechanism
design and other factors. The actual clearing
time can be considerably faster than indicated.
Contact your local Sales Office for additional
information.

. For a withstand circuit breaker, [nstantaneous
can be turned OFF. See 613-7 for
instantaneous tip curve. See 613-10 for
instantaneous override values.

5. See 613-4 and 613-6 for long-time pickup,
long-tima delay, short-time pickup, and short-
time delay trip curves.

o

04/2008
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SVP for Square-D Masterpact LGSB11 Breaker - : SVP-102, Rev. 2

Nuclear Logistics, Inc. PageIl.1

ATTACHMENT Il TO SVP-102

Excerpt from Schneider Electric Masterpact NT/NW Universal Power Circuit Breakers Catalog Class 0613,
dated 4/2008: Page 7 — contact wear
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Masterpact® NT and NW Universal Power Circuit Breakers
Masterpact Circuit Breakers

Reduced Maintenance: Under normal operating conditions, the cireuit
breaker does not require maintenance. Howaever, if maintenance or
inspection is necessary, the arc chambers are easily removed so you may
visually inspect the contacts and wear indicator groove.(see the figure
below for how wear is Indicated). The operation counter can also indicate
when inspections and possible maintenance should be dene. The life of
the circuit breaker may be extended by replacing the arc chamber and
spring-charging motor and/or replacing the main contact assembly of Arc Chamber
ANS! Certified circuit breakers.

Figure 4:  Contact Wear Indicators

Wear Indicator Groove o Wear Indicator Groove

061331852

Worn
Contacts

Operating Conditions

Masterpact circuit breakers are suited for use:

* At ambient temperatures between -22°F (-30°C) and 140°F (60°C).
¢ At altitudes +13,000 #t. (3900 m).

~ Masterpact circult breakers have been tested for operation In industrial atmospheres. Itis

recommended that the equipment be cooled or heated to the proper operating temperature and kept
free of excessive vibration and dust. Operation at temperatures above 104°F (40°C) may require
derating or overbussing the circuit breaker. See the appropriate Instruction bulletin and page 15 of this
catalog for additional information.

Masterpact circuit breakers meet {EC 68-2-6 Standards for vibration.

* 210 13.2 Hz and amplitude 0.039 in. (1 mm)
* 13.2to 100 Hz constant acceleration 0.024 oz. (0.7 g.)

The materials used in Masterpact NT and NW eircuit breakers will not support the growth of fungus and
mold. .

Masterpact circuit breakers have been tested to the following:

+ {EC68-2-30 - Damp heat (temperature +55°C and relative humidity of 85%)
* IEC 68-2-52 level 2 - salt mist

Storage Temperature

Circuit breakers with trip units without LCD displays may be stored In the otiginal packaging at
temperatures between -58°F (-50°C) and 185°F (85°C). For circuit breakers with trip units with LCD
displays, this range is -40°F (-40°C) to 185°F (85°C).

04/2008

S%Igide{ ©2000-2008 Schneider Electric Al Rights Reserved
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INSPECTION CHECKLIST
Masterpact NT Breakers
Type: LGSB11

MANCON-LGSB11-1, Rev. 0

Page 1 of1 -
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Cradle S/N:

Sat

Rework

Unsat Satisfactory

Material Control _

o

NLI supplied dedicated material used during manufacture
(fasteners, wire, lugs, grease, etc.)

Circuit breaker p/n and s/n, See SVP Data Sheets

Perform weld inspections per AWS.
N/A for Non-Safety Cradles.

Material testing (steel cradle) demonstrates material is per
SDS specifications. __N/A for Non-Safety Cradles.

SDS purchased parts are per SDS design drawings (relays,
sockets, switches, etc.) N/A for Non-Safety Cradles.

Assembly Cradle Cell Interface

N/A for Non-Safety Cradles.All wire installed is the correct
size.
Record wire size.

Wire must be at least flush with end of lug barrel.

No broken or nicked wire strands from being stripped.

Wiring does not interfere with any moving parts.

As-built wiring check against NLI schematic to verify
correct wiring. NLI QC independent yellow-line.

Verify the MOC actuator Snap Ring is properly installed.

Verify the MOC E-Clips are properly installed (qty 2)

Inspect the secondary disconnects and verify there are no
cracks.

Verify there is no binding of secondary disconnect pins.

Verify Mobil-28 and Mobilith greases are used where they
are needed only. Record locations on attached lubrication
checklist.

Verify the mechanism is free of foreign objects.

Verify the cradle area is free of foreign objects.

Verify torque/tightness and mark heads with Sharpie or.

equivalent for all accessible structural fasteners.

Sat

Rework

Unsat | o tisfactory
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Verify no loose or missing hardware in the cradle linkage.

nilA

Verify no loose or missing hardware in the cradle frame.

Verify primary finger assembly mounting is correct and

tight,

Verify primary finger assemblies are not damaged.

Verify torque/tightness and mark heads with Sharpie or
equivalent for all accessible electrical connections.

Verify back primary disconnect stab mounting fastener
torque 133 — 150 1/lbs.

Check the accessible fasteners qty=__ of 12 fasteners.

If torques are unacceptable for any fasteners, check 100%.
See Figure 2. '

If the primary disconnects are removed to check 100% of the
fastener torques, verify 100% of the pnmary disconnect
mounting bolt torques.

Verify there is clearance between fasteners/linkage and
adjacent objects. :

Verify there is no binding of TOC assembly linkage.

Verify the TOC operator Pin is loaded and cannot shp off
roll pin.

Verify the back panel nut retainers are removed in 4
locations. See Figure 3. Remove if present.

Verify the bottom insulators are replaced after the nut
retainer is removed. Verify that the fasteners are tightened

- properly

Cradle Inside

Verify the rejection hardware configured per the design
drawings and tightened properly.

Verify the extension rail release latch is securely mounted
(pin not loose). Replace rail if the pin is loose,

Verify the extension rail mounting is tightened properly.

Verify the primary disconnect back panel mounting bolt
torque 89 - 107 in/lbs in 4 locations. See Figure 1.

Verify discharge interlock mounting is correct and tightened
properly.

v

Sat

Rework

Unsat Satisfactory

Verify the breaker gnide rails’ mounting is correct and
roperly tightened.

WA

Verify the NT cradle to frame mounting is correct and
properly tightened.

164 of 190

MANCON-LGSBI11-1, Rev. 0
Page 3 of 9



Verify the shutters operate without sticking or binding

Masterpact Breaker Outside

Record Breaker S/N: Qé@ﬂf@%mz

Verify the arc chutes mounting nut retainers are not missing
and are properly installed.

Verify the top of breaker is clean.

Verify there are no cracks or chips in the breaker polyester
case: Top, Sides, Back, Front, and Bottom.

Verify the back insulator fins are not cracked.

Verify the secondary block connects in test position

Verify the secondary block housing “Locks-out” properly in
the disconnected position.

Verify the secondary block housmg springs are silver in
color.

Verify the secondary block housing springs are properly
installed.

Verify the discharge interlock is properly installed — the
return spring is installed.

Verify the rejection hardware is configured per the de31gn
drawings and properly tightened.

Masterpact Breaker Inside

AN
With front cover removed, inspect breaker case for cracks. ) ‘_ .
Verify there are no cracks or chips. s
Record grease color ___&&p . Grease must be i/.f‘; )
red (Mobilith) or white (Kluber) Isoflex. T
Verify the electrical terminations are not loose. 2
Verify all visible springs in the mechanism are connected VJ)\
and not loose. . BT
-1 Verify all accessible fasteners are hand tight. e
Rework
Sa_‘t Unsat Satisfactory

Remove trip unit for mechanism assembly inspection. .
Verify there are no cracked washers.

Apply NLI seal on trip unit after inspection.

Verify the cover is GClaced and the mounting screws are
snug.

Verify the breaker cover mounting holes are not stnpped

Verify the Open/Close pushbutton covers are in place after JARN
inspection complete. FEEL

MANCON-LGSBI11-1, Rev. 0
Page 4 of 9
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Verify all cover plates are installed -Verify torque/t:ghtness
of fasteners.

Venfy the connter operates properly.

Document counter readmg o0 St

Verify breaker is discharged, open -

Record the As-built drawing markup of NLI layout cirawing
and bill of matena (latest revision).

= (0753 ~LD~f BV /[

Verify the breaker data sheets filled out and signed.

Verify the Data plate is installed.

Record the Date of Manufacture Al
No grease on primary and secondary disconnects. ,J' 4
With the breaker cover off, inspect the trip unit performer 4
plug. A green plug is satisfactory. A blue plug is

unsatisfactory. If a blue plug is present, replace it with a b

green plug. After replacement, primary injection testing
must be performed to verify proper operation.

Comments: 54
@9 .
MTE Used: 2 ATE - Z%/ S 70

Inspections Performed by:

5 ot
wu- Y
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Lubrication Points for LGSB11

Initial Points to be _
Lubricated During Assembly:

Verified

Cradle Linkage/Cell Interface

Cell Interlock ' i
TOC Operator [ ]\ MoHyil 28
MOC Switch Lever Pivot point obil 28
MOC Actuator Lever : \Mobil 28
MOC Operator * Mobil 28
MOC Cam Roller Mobil 28
MOC Arm (1) Mobil 28

Breaker Interface

Breaker to carriage primary clusters. (6) il 28
Roller Guides (2) obilith
Top Guide Right side (1) ’Mobilith
Bottom ground tabs (2) Mobilith

Extension Rail Slides (2) Mobilith

Verified By: ‘Date:_

MANCON-LGSBI11-1, Rev. 0
Page 6 of 9
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Figure 1: Location of Primary Disconnect Back Panel Mounting Bolts (qty=4)
_ Torque Value: 89 —107 in-lbs

Mounting

Figure 2: Location of Primary Disconnect Stabs to Back Panel Mounting
Bolts (qty=12)

Torque Value: 133 — 150 in-lbs

MANCON-LGSB11-1, Rev. 0
Page 8 of 0
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Nut Retainer j

Figure 3: Location of Back Panel Nut Retainer on Primary Disconnect
Mounting Back Panel S '
(Remove nut retainer, if present, from all 4 locations)

MANCON-LGSB11-1, Rev. 0
Page 9 of 9
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Beeaver 4! azﬁzgz&ggo/ ﬂ‘/ 7

CHARGE (+) CLOSE (+)
SOA=1 SDA-3

TRIP (+)
S0A-8

TEST TRIP
TRIGCER (+)
=1

w (+)
S08-€ TRGGER (+)
TP-2

T WY TEST TEST
oy TIMING  CONTACT TMING CONTACT
P-4 -6

REVSONS .
DESCRIPION ) OATE APPROVED
ORIGINAL ISSUE | e/3/08 IS
REVISED BREAKER INFO & MTLE BLOCK | 6/12/08 [t
{ECN: ECN-05410753-2).
RAEVISED CONTACTS 10/14/08 I
{€CNJ: ECN-05410753-8).
AQDED INFORMATION - 4/2/09 AN
{ECN: ECN-05410753-9). :

S240C = BREAXER OPERATED AUXILURY SWITCH
MCH =
MN -
UXY ~ SHUNT TRIP COIL
OFn — AUXRURY SWITCH CORTACTS
Sin -~
TP =~ TEST ALUC CONNECTOR
7% =

ISZ-TES’ SHTICH, UND

XF = SHUNT CLOSE COL
6~ - SECONDARY DISCONNECT FROM CRADLE YO CELL
LG~ ~ SECONDARY DISCONNELT FROM BREAKER 70 CRAOLE
€~ — TEST PLUG DISCONNECT
0 -~ CONNECTION PONT

Lo
SPRING GHARGING MOTOR
UNDERVOLTAGE TRIP CUIL
STCONDARY DISCONNECT

T!SY SWIYCM. 9(UN RIS, MOMENTAR‘I’ PUSHBUTTON,
HORMAL STATE

SHOWN IN
INDERVOLIAGE TRIP, MOMENTARY PUSNBU“U{.
CONTAGT SHOWN I NORMAIL STATE

CONTROL, VQLTAGE INFORMATION
CHRCE - 123 VG
mw-7 CLOSE "= 123 V&
TEST SHUNT TRIP ~ 128 VIC
CHARGE {-) TIMING CONT(‘C" UNDERVOLTAGE TRIF — 125 VDG
© CELL SIDE DISCOMNECT A ——— EOETOCERL SNEAKFR AR 80, (NFORWATION
soc-5  soc-1|  som-t SDC-7 . SUA~7  SDB~3  SOC-3  SO0D-) - Sale 0 sonecs /i g
A A A A A A A A A A CRALE iR M P/ Ku-iosan
v Doy s SO © SzRvces P rmgams Fard
3 7 -(L At 15 8 1 S 9 13 17
A ) NLI F/N: NU~APL-CROL=AK2ZY =RT =00)
4 5 8 12{ 1B f mf 2 6 10 14 19 BRENER WIRING
' PROJECT: REPLACEMENT BREAKERS
v v v v v v v v
{ $0C-§ spg-2  SDB-8 SOA~2 500~ S0D-7  SOC-4  SD0~2 { A (AK~2A~25 STYLE REACTOR TRIP AND REACIOR TIE)
| 5 i : CLIENT: CONSTELLATION ENERGY
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CELL SIDE DISCONNECT v CONTRACT; PO# 423110
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s zasl

SEE PIN
CONFIGURATION
DETAIL 18 1/4
4
4 [~}
2 :
>
;
3 .
m
[
| 13 1/2
FRONT VIEW
13 ] 4 | SECONDARY DISCONNECT ASSEMBLY
12 | 1 | NT CRADLE BOTTOM PAN MODIFICATION
11 ] 1 | MOC SWITCH :
10 | 1 | 10C ASSEMBLY
9 1 | 'RACKING INTERLOCK ASSEMBLY
8 | 1 | FRAME ASSEMBLY
7 | 1 | PRIMARY CURRENT PATH ASSEMBLY
6 | 1 | SWITCH BARRIER
5 | 1+ [ woc assemsLy
4 | 1 | SWITCH BRACKET
3 1 WIRE COVER
2 1| INSULATOR, BACK
1 1 | PIN GUIDE
mem ] QTY | DESCRIPTION

This drowing ia the proprietory property
of Nucleor Logistics inc. Use, d?sclnsum
or repraduction without written permission
of Nuclear Logistics, Inc is prohibited,

SIDE VIEW -

R R 9 I MAT

SQUARE 0 SERVICES P/N: LGSB11

NU P/N: NU-LGSE11
BREAKER_ONLY

SQUARE 0 SERVICES P/N: TA2AARNNXOSGFFXCJXN

RU P/N; NLU=~RPL~AK25~RT~001
CRADLE_OHLY:

NU P/N: NU~RPL~CROL~AK25-RT-001

£ R INTERNAI

SQUARE~D SERVICES ORAWING: AKS00001, REV. 0

. REVESIONS

REV CESCRPTON OATE APROVED

9 QRIGINAL ISSUE s/2a1/08 |. 5

1 REVISED BREAKER CONFIGURATION 6/12/08 AW

(ECNf: ECN-05410753-1).

REJECTION PN REJECTION PIN

CONFIGURATION CONFIGURATION

ON LEFT SIOE ON_LEFT SICE

OF BREAKER

*
oo C®

OF CRADLE

(FOR SAFETY RELATED BREAKER)

BACK_ VIEW
SPECIFICATIONS
TRIP UNIT: NONE
T e
" INTERRUPT RATU:IG: ;gm [ gggz“g PROJECT: REPLACEMENT BREAKERS
kA O /A . Y
o sonoL vouE: SR {A-24~25 STYLE REACTOR TRIP AND REACTOR TIE) {joy
ey o 1e0vee cugn: CONSTELLATION ENERGY
RIP: 70-140VDC i
- oA S eovDe CALVERT CLIFFS NUCLEAR POWER PLANT
TRIP — 44 TO 86vDC COoNTRAGT: PO# 423110
= = [2/NL]
. NUCLEAR LOGISTICS INC.
A §/12
oo er {3 [Wme  LAYOUT DRAWING FOR SQUARE D lﬁ
s UNLESS. QTHERWISE_SPECIFIED ,
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Square-D PZ4 Rx Trip Switchgear
Exelon Nuclear — Three Mile Island

FAT-REPORT-06910327-1, Rev. 0
Page B.1

Appendix B

Fuse Factory Acceptance Test Data
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FUSE TEST DATA SHEET

VP- AIDAFUSES-/ ReQ. 2

' L]
Test Temperature: _2.0.0C

Fuse Amperage: v Fuse PIN: _4a7TDRS™
Test surface: : Date code: J,?, /0_7
- ) . dos # o6 z.f /232 Z
| Serial Number ccHl ccHz2 CCH3 ccH4 CCis
Dimensions Markings . Fuse resistance Hold-in capability Interrupt capability
Length Diameter Current = i ﬁ
27526 -00d- | , Time= MY~ | =
Afoj;c'. Fuse melt: Current: 0 A
(Coo R= 2 i time: L
poonl |so1” payos ok bo S| OV WMo | Toptineigle Hbsiec
7 btliasin fo¥ Fuse melt: ﬁurreul: ot
R= A e, a3
pra o’ 9.4271/ ég._e%{p_rgl. OYes . JNo {r:ph-_m.T ln D8ec
% ) Fuse melt: S 8
. R= '
: 42 /2310
003 IIZO” a.uoﬂ” . . 1 S$6.9ma2 OYes MN? Tt / Y
o Fuse melt; \ =
R= -
et & 590" lown8” om0V WMo
4 Fuse melt;
lameoS” 1.503" lo.yo2” Clmsp |0V W
Fuse melt: .
. R= ;
006 SR o.yo?? L epdmep |OYs PN
. _ Fuse melt:
S’ 4 a R= OYes  ONo
oczo] RY/BERYT) U N RAP
4 77 Fuse melt;
oo 1.5609 ool $L.00s [0S AN
) : = Fuse melt:
speod Wl |(HI¥ . . Tamsz |07 % L L
Lo = m Fuse melt: e WH .
' . R=
eb. . 2. Imsz | OYS PN pass
. Fusemelt: ,: J RIS '/2/23/&3
v R= S !
oy o | $19ms2 | /éf“ _ o
Fuse melt:
R= . .
c8o/2. . X exBme | Ys |0 | . b
] Fuse meit: -
Clpoors | | ‘ | wpYmep | OV |ONe
: R Fuse melt:
. . i R=
Ot . B qmsz |07 |0
7 - Fuse melt:
. R=
20/l A aYes 1 No
Fuse melt: :
R= .
o00l6 i | eatmse |OYS |0
: Fuse melt;
R=
| a0/ | SSmeap | DY 0N
Fuse melt:
t00ly_ - GImSe | OYF 0N
Fuse melt: ' . .
A_ p0oly _ | allm € |OYes | ONo | j
/ v Fuse melt: p/
o020 A “%3 (m QoY gONo ’
5&1 j23jot /@ X Seg D’R:ﬁ c6qo32] - 21
// 0 J23 /08 a/a 3/ L
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i ]|
4 !

| | FUSE TEST DATA SHEET
Test Temperature: 7;0,0°C, E _ VP- AIRAFUsE8 -4  Rev. ()
Fuse Amperage: __ { g wp. ] _ Fuse P/N: g7 DRS
i : Date code: 4 .

Test surface: H

"! e S DU S — JoR# 0€7-40327 _

Fuse melt;

. - - .42ms;
l CC*\ PRSS & 5733/&8 R‘-“a\gq Admsg O Yes O No

' ' T \l"qioq" N o s f\i .| Fuse melt:
H . . - " /23/6 O Yes DONo

22

Serial Numiér T cort cc#2 co#3 ceH 4 ccHs
B Dimensions Markings Fuse resistance Hold-in capability Interrupt capability
' Length ' Diameter Current = _p/ [g .
75-36—0! l" : e e — ' ' Time= _ /I
' ATORY ' Fuse meltd~ Curtent: __ /7R |
| ‘ ' Caa UﬂC— R= Trip time: ‘
oon2) |\ | mta | M/a Peovne | gegmg DY {ONe | Tdptme —ntlf
A ) R h " | Fuse melt:
; . R= :
Ny 0O Yes ONo
OO0 o X
S [ S i o o Fuse melt: )
; . Fuse melt:
oooﬂll <o a .0 Yes O No
L ' ' Fuse melt:
' . ~ 0 Yes 0 No
o2l _ . L Tel
o A A S S Fuse melt:
i R=
; O Yes OWNo
a6 | <2
I ' o A o34 Fuse melt:
: . 1 R= -
6O027 | ﬁ.!kmfz 1 Yes UNo
RSV T 1 ) Fuse melt;
s R= ]
o002 . : _157.2 mg2 Q Yes ORe
. L i Fuse melt;
I i
; . R=
: 00024' ; 0 12,0 m 2 Q0 Yes . O No
Fuse melt;
B} 002D ’ ;},= m_gz O Yes O No

' ‘fRs:" DM Fuse melt:
069 w327-?ltl Yes 1 No
B Fuse melt!
R= OYes | ONo
: Fuse melt;
: R= 0 Yes ONo
Fuse melt;
. R= OYes | ONo
‘ ) Fuse melt;
R= OYes | oo
E' ' Fusc melt
' R= OYes | ONo
: Fuse melt]
B R= 0O Yes ONo
-: T ' Fuse meit
T Jove yome |
* See DRY 069103 -5

Page 2 of &
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Test Temperature:

2.0, OQC,

Fuse Amperage:

SAmp
Test surface: ,g

:: .

FUSE TEST DATA SHEET

VP- _ATHDRFUSES-] Rev.OD
Fuse P/N:

Date code: 42 FI-W

JeBY 069 -10327

-~ Q0| — 6000 )
Number of fuses in lot 30
Normal sample size based on lot size &
Average fuse resistance from lot of same fuses q.49. mS2
Acceptable fuse resistance range S3. AameZ = Re 65.9lm<?
Summary of Results
Item passed all CC#s 0 Yes ®No Ifno, fill in DR# below and attach DR,
Discrepancy reports:
S/N: CC# DR#
,?N%-ool-o?oo , 3 069103 - 0L~ 0 Acceptable K Not Acceptable  PE Initials €T
ET] O, e
- o ] | O Acceptable 0O Not Acceptable - PE Initials
o001 ,~00029, I 4 0 Acceptable U Not Acceptable _PE Initials _____
—~00030 ¥ O Acceptable 0 Not Acceptable PE Initials
3 Acceptable (0 Not Acceptable PE Initials
Notes: :
(re Ja-_,aux%mzl.&ig H PEMRINIG ERAAL NUMBERS ME G FM :_HEI
' T ﬂ[ﬂ]
MTE# Tnstrument Used CaliBraﬁon Due Date
Sal | Calipey™ _1/23 feF
A0| | miven - Ohm mefa/‘ 9. /.2,"; /ﬂ?
St | civesnt Broakev :Qe,i'j' gd\ \_1!% }169
u 11T T R PPY PO 8 ajuloq
At
A Update MTE on computer: @ _12]23]e6 9
: . Inmals and date .
AN v !
Prepared by: KTLN Date:_{Q ] 2™ Jeo¥
Verified by: CW _ Date: | l 19 'o‘!
Approved by: ~ M/ Date: 1/19/07
// e | l Z
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‘ o ~ FUSE TEST DATA SHEET - AT DRFASE s-1 v
Test Temperature: 2353 ¢ . VP- ¥EHERISt £8%, Rev, 0
Fuse Amperage: 1O A : ' Fuse PN: ATD RO '
Testsurface: __ -~ \/ m ‘ Date code: 16/
_Jok® 0A—te232 _ e

Serial Number ccrr ccH2 ccEs ccra | ccHs |
Dimensions Markings Fuse resistance Hold-in capability Intérrupt capability

oY)

' : Current=_{OQ A
21526 K% &1 | Lepoth | Diameter .
- XXX X _ , N Time=_ liAf |
: : Fuse melt: . Cument: _20 A

O Yes oo Trip time: H5. 38 9pC

Fuse melt:

) : " . R=
2. 000) |15258"10.408] Pass 1.9 ;L

. A , o vR= o | |
e oooe |1.5200400| Pess | 18.%mal" oo MA

Fuse melt:

T - _
c 0003 1.915"|0.495| Poss 198 ] 77 oo

Fusé melt:

II . o R= . .
- noot  |1520 |s.40e | Pass A gl 0YS oo
‘ : " Fusé mett;

. I I r= : _
- 0008 MA | Pass | 13.%mnl0¥s [N
1 . ' | Fuse melt:
. ' ’ ¢ N R= k
T 00dk f Pogd | 19, ) OYes . BN

Fuse nielt:

. 1
R= i
il - XY % DO ) PesS 1§ 3] 0Y PN
‘ . _ Fuse melt; |
. R= o
“oood A Pass 1o, g|OYs DM
"~ | Fuse meit:
= . - : R= —— 1 N
o - 3068 : Pass. 1B ) BYs  ONo

Fusemelt: !

) R= [
- 0010 | Pass 12y | OV N0

. ) Fuse meit. i

NA T NN R% /p |oYe No
B h ) Fuse melt: ;

O Yes 0No

T Fuse melt: - ;
0 Yes zElNo
[ Fuse meit:
O Yes fINo
Fuse melt :
O Yes

i
a
Fuse melt; I
0 Yes @N
i
b

o

Fuse melt:
0 Yes

Fuse melt: |
1 O Yes é]No
. i 1 - ’ Fuse melt:
O Yes: ONo

. Fuée melt: v




: Py " FUSE TEST DATA SHEET ATDRFUSES -]

* Test Temperature: _23.5 "¢ : VP- KPR £85a Rev 0
Fuse Amperage: __ (O A Fuse PN: _ ATDRIS
Test surface: \/ Date code: 16/0Q .

Number of fuses in lot 1 |

Normal sample size based on lot size o §

Average fuse resistance from Jot of same Tuses _ 1. o an S

Acceptable fuse resistance range o . el - 0.E L

Summary of Results

Item passed all CC#s . (9465 ONo Ifno, fill in DR# below and attach DR.

Discrepancy reports:

S/N; cCi DR# - S

i O Acceptable O Not Acceptable PE Initials

[ Acceptable 0 Not Acceptablé PE Initials
0O Acceptable  ONotAcceptable  PEInitials
D Acceptable  0'Not Acceptable PE Initials
0 Acceptable O Not Acceptable - PEmitials

Notes:

2.1% 2l K. - ol boo! mal\rad e u.:‘*
ceat| bms Acceprasws. T 2fiajoq

| .
Calibration Due Date

MTE# ' Instrumment Used

269 L Die\ colipers 5.lle-0%
201 micrto_ _pphon onede 1:23:00
19% . BTD _ 10 120 o9
229 _ Thurmo‘ﬂ\a:’xef % 15 .M

2-94.04

B Update MTE on computer: __ L

Inmals and date

Prepared by:
Verified by: __ %4@/5: é@ =
Approved by: - M

Date: | &% o9

Date: 2//?/09/
Date: - 2/[ 7/07
17

178 0of 190

Page 2_ of 7)



| e FUSE TEST DATA SHEET
- Test Temperature: _ 2:@®. oc_ . VP- AIPAFHSES -] Rev.d)

Fuse Amperage: /S fong ' Fuse P/N: _ATOR /5™

; Date code: o5 /of
!I . _ L e Tob ¥ 269+ 10337

Test surface: 9

Serial Number © o ocert _cC#2 cce3 ceH 4 ccHs
. Dimensions Markings Fuse resistance Hold-in capability Interrupt capability -
Length Diameter Current=_/ g&-
[ 27§26 ~ 603 - : _ Time=_fhy~ :
; . ATDRIS ’ "Fuse melt: Current: 3O |
’ | 6eoVAL R= oy N Trip time: $3.6
i ) Fuse melt: ) )
o R=
: N4 /] oy .
pare2  hS00” 1o aof’l i tamsy |DYS BN VL
T . Fuse melt:
. R= .
: U4
00003 L1ya” loyoR”| | u.ofmez |OY¥s MM
’ Fuse melt;
‘ 4 y R= 0 Yes JNo
OOy 1502 16,401 L 10.95m<$2
T ' v Fuse melt:
- R= N
onot§ M| M1 om0 Mo
: Fuse melt:
; » R=
ool | _ i 2emgp [ DYS | O
Fuse melt:
. : R=
. : Yi
boon] | u,28msy jPYe | DM
: Fuse melt:
R=
z . m 'qm ~ , i.Dch ONo
. ! ' Fuse melt:
) i R= OYes | oNo
' lo0eq | 10.36m3 |
T _ Fuse melt;
i ' R=
: oy DN ‘
00010 & S Y L1AmSA | ® : P | g
& OB i use mett: o T Pﬂ‘-g .
A”TL KL\ 2/23/ef &E“ heaSmsy OYes  ONo | 12/23]o8
[ 312_3137 3 ‘ » . /1'\ | Fuse melt: - !
- / R= ) e
; . 0 Yes ONo
i dcd\ Pasy )28 o} Fuse melt:
i k= OYes  ONo
L1 ¢T halea . _ ‘
i T T T Fuse melt:
: g R=
- 0 Yes ONo
i “Fuse melt:
: R=
- 0 Yes ONo
Fuse melt:
R=
0 Yes ONo
Fuse melt;
R=
0 Yes INo
i v Fuse melt;
; R=
i 01 Yes 3 No
i Fuse melt;
R= §
) O Yes O No
\ Fuse melt:
: R=
. |OYes. ONo |
T ==
@FI‘; ns)o¥
/ '
, Page 4 of T
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FUSE TEST DATA SHEET

- .
Test Temperature: _ 2 o, Q< VP- AIDRFUSES—] _ Rev._)
Fuse Amperage: _/f Amp - Fuse PIN: _ATPRLS
Test surface: yd Date code:

Number of fuses in lot o . ' (O _

Normal sample size based on lot size » - e

Average fuse resistance from lot of same fuses ] _ / If 1S 0 <2 _

Acceptable fuse resistance range [0.0dm<? e Loc 12.2]me
Summary of Results

Item passed all CC#s K Yes (ONo Ifno, fill in DR# below and attach DR.

Discrepancy reports:

S/N: CC# DR#

|

O Acceptable O Not Acceptable PE Initials
0 Acceptable O Not Acceptable PE Initials

00 Acceptable O Not Acceptable PE Initials -
O Acceptable [1Not Acceptable PE Initials
O Acceptable O Not Accéptable PE Initfals
Notes: '
T o ] 1 \ B
- 7
 [MTE# Instrument Used Calibration Due Date
S AL J2] 22758 ' ' I '
L5t *7 . | -
6/ | _caliper o e | 2 f23 /57
26/ | Micro - Chan_roer” o L l9/22 /09
€60 | Gred' Reenkov test el - . l1/nloq
2 _"llAar‘m_c;d_Q_v_lL- ' o . 3]"!0‘!
, A\
0 Update MTE on computer: 12 [18/0%
Initials-efid date
Prepared by: H/@ ' Date: /2 Ja3lo¥

Verified by: \1 \/\N«‘a W}s————/ Date: llé/ 09
Approved by: » » M | Date: ;// 71/0?
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© Test Temperature: _2
. -Ruse Amperage: _ 57
. Test surface: ___l:L__

;»\. .

g
i

FUSE TEST DATA SHEET

v ATTEUSES-

: o
}ﬁ_ | . Rev. ﬁ
) i Fuse PIN:  AJTSO
i Date code
e *; — i — .ou_eﬁ_n:zl_,
rs,_erm: Nu m‘l?:,Lr T cost CCH2 CC#3 CCr4 ccHs
't Dimeasions Markings Fuse resistance Hold-in capability Interrupt capability
} Length Diameter Current = mﬂ’
= 1526-' ool Time=_| Mr
T ATIO ,‘ﬂruse melt: ] fcun.cm M )
’ |60 VAL R= ; : 4
_ooool 12394 10e2"|Eaone | 2.2imsg Ve 0N [Tibine/4dflSec
: : N ‘ ' Fuse melt: J
, “ d R= 0 Yes pNo .
~ 000" 2.400 ([.062 _2.32ms?2 A,
’ f i ) Fuse melt: ) /’ ]
: V4 v R=
- 00003 __|2.29." 11062 2.8%me2 |0V P KIL
: "Fuse melt: ’ s
—0000W: 2.3 11,067 2. pdmsz |07 P pasS
. Ik _. Fuse nrelt: /lﬁo/oﬁz
00008 | w8 | ayy, 2.30msz | BYS PO
. Fuse melt: .
Y. R=
:_QD_QO_Q_ 2.3CmS2 0 Yes ¥No
i Fuse melt:
o R ‘
__moo'i‘ 2:31’!,  Yes vNo
'i - Fuse melt:
E R= _ v
-00008 | 2, 8ms2 |0 P
’ S : Fuse melt:
. R= _
Loooenq 2.3Sms2 |0 M
Fuse melt:
. ‘ R=
-poolO | A4 R _2.24ms2 0¥ R
! t T 2 _53 o Fuse melt:
KTL R=_ 4, ),
oL T30 /o KILN ' : ZClYes g
7ASRKS pF=BES N v Fuse melt, #
y ee# || Poss 2/50/68 o ! Yes ONo
. g g - 2B S nell:
714 ll\ ﬂ‘a‘t &= {Z/so/spjej I No
L' ' T [ “Fuse melt:
: ; R= 0 Yes
: Fuse elt
; R= oves" Y v
J 1 elt;
; R= Yes 0 No
‘ l T “Fuse melt:
l R= 0 Yes a
[
i [ . S Fuse mel
% i , k= O Yes /j %é No
i o FusgAelt:
R=
k= | m
) D24 06910327 - 2
. n3olo®
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FUSE TEST DATA SHEET

Test Temperature: _23.9 <.
Fuse Amperage: cor
Test surface: +H

W

VP- _AJTFUSES -] Rev.O
Fuse P/N: __ AM13¢D
Date code:

JobY 669 -10327

273’2é Oy 0006 1 thru = 66010
Number of fuses in lot 10
Normal sample size based on lot size P
Average fuse resistance from lot of same fuses o, 3’—5 wmSZ
Acceptable fuse resistance range _ 200 m<2 = R 4 .Sl
Summary of Results
Item passed all CC#s : ‘ /B){{ %No If no, fill in DR# below and attach DR.
<9 \a.0% _
Discrepancy reports:
S/N: CCit DR#
21526 "°°‘+‘°°Ml Lf- 059 103271 ~0> O Acceptable &Not Acceptable PE Initials 5
' 0 Acceptable 0O Not Acceptable PE Initials
00 Acceptable . 0 Not Acceptable PE Initials
0 Acceptable 0 Not Acceptable PE Initials
O Acceptable 0 Not Acceptable PE Initials
Notes:
'&5 S " S5 _or ! 4/
MTE# Instrument Used Calibration Due Date
sel C&L’f&gf /2> / of
200 |\prlevm £ofn micAher” ?/Q-L, o7
228 |Fluke <o oS o9

/10 /1y /Zg. 9
[4 77 {

ﬂé 50'3 i’d

FUpdate MTE on computer: é;r%";] N\ 12.[36 /& g
als and date o

N
\
Prepared by: :,K‘L >

/

Date: s> /3o [QX

Date:  [~9.-609

Verified by: e é 2 anﬁo

. P

Date:_ ’l//71/07

Approved by: M
: - /
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_ o FUSE TEST DATA SHEET - ATTAUSES =1, 49 12/03/0%
Test Temperature:_20.5 € ' VP- #ipFysen=y  Rev.l)
Fuse Amperage: _ 72 C# Fuse PIN: 2T T 1 28
Testsurface: 4 ° ; Date code: _z é
o : Job Yy ocq - 16327
Scrial Numb;cr CCH1 CC#H2 CC#3 .- CCH4 CC#5
; Dimensions Markings Fuse resistance ~ |  Hold-in capability Interrupt capability
. ' | Length Diameter Current= 254
27526 =008 _ Time= /4y - | .
V o ATTAS Fuse melt: Current: 20O H#
-« ¥ -y |bee VAT R= Trio time: A
coenl | $161 'rl.é&'b_ Seoune o gma | Y PN | T “’"":5-5173‘“
k : Fuse melt:
: : V] ' & =
boe02.  |S163" 1,63/ ol me | OYF P
- ] : ! o j U Fuse melt: @ /2 S
: R= 13
/ 3 . ﬁ?ﬂi” o B M 0 Yes }0 No
se melt:
: ¢ R=
opooty..  |§.166 o1 ma. [ TYN 0
: LA Fuse mele: J¥
‘ R= :
i i :
oS | [Gaey! ¥ | emmg |07 OV
T : < N " Cuse melt:
f pass | R=olehmst
/¥ : '12/2 Q.oé_ N 4 0%s 3 No
; 12 T o Fuse ot
? \ R= OYes \@ONo
L A
; : R—; (’@35 Fuse melt: ] <
CCH#\ Pass | (% opuves 0N
' ' i It:
; Cr Wlea _ use melt:
\ k R 8] O No
Fuse msit:
= A
R 0 Y%\NNO
Fuse melt: E
R= OYes  ONo
use melt:
R= S O No
Fuse rt )t
R= 0 Yes D No
Fuse melt:
R= OYes  ONO
. use melt: ”
: R=
) Fuse t
R= es N D No
i Fuse melt:
§ R= O Yes O No
o use melt:
1 R=
!
: Fuse m
A_ R= oyes Moo
x Fuse melt;
R = 0 Yes . O No
" T paps 2/23/08
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o FUSE TEST DATA SHEET
Test Temperature; 22 e

S Rev. O

VP- -y
Fuse Amperage: _ /25 #- FusePIN: __AF7728 = = -
- Testsurface: __ 2/ Datecode:_of /of
Y | Job f 069 1022
[ i_21526 - c0f - cocs [ dhu ~ ccnot # 07— 10327
Number of fuses in lot P ,
Normal sample size based on lot size .3 .
Average fuse resistance from lot of same fuses & .76t wan 2 '
Acceptable fuse resistance range o B8 ms?_ < R < o6.94 oh\ =
Summary of Results ‘
Item passed all CC#s - ﬁYes - UONo Ifno,fill in DR# below and attach DR.
Discrepancy reports: ' :
SN - CC# DR#
O Acceptable 00 Not Acceptable PE Initials
[ Acceptable 0 Not Acceptable PE Initials
0 Acceptable O Not Acceptable PE Initials
0 Acceptable O Not Acceptable PE Initials
-0 Acceptable 0 Not Acceptable PE Initials |
Notes: ‘
//’5/0m59 or /m'/éc,c_jél \
C 4 7 -
MTE# Instrument Used Calibration Due Date
{6/ Celipar 1 /23 /oG
o+ . ) 7 7 v
20] | mitres Ohm meks g9/23/e9
J62 | By 1'51&4 ‘ : 4/,L,, g
228 | phke Iz, 3///{/07

¥ Update MTE on computer: é g; \ __A2/23 / o0&
nitials a/u/nd date ‘

A .
A
Prepared by: 2K\ . Date: 22/23 /o8
Verified by: wjﬁf[&/v é- é;zp/L/ Date: /=729
Approved by: Date;___ I// 9/ o7
,/ P 2l 7 7
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Square-D PZ4 Rx Trip Switchgear-
Exelon Nuclear — Three Mile Island

FAT-REPORT-06910327-1, Rev. 0
Page C.1

Appendix C

Discrepancy Reports
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Discrepancy Report
A. IDENTIFICATION  NLI Job Number: 06910327 DR#: 06910327-04

Item: Switchgear
Manufacturer: SQUARE D
Model/P/N:  PZ4

Serial Number: 25570-001-00001
Qty: 1

Issue:

The VP states that the instrument sections 6 white indicating lights. The mstrument sections have
5 white indicating lights.

Affected Hardware/Document/M&TE: VP-PZ4, Rev. 6, CC#1

Initial Evaluation / Tagging M Conditional Release [ Material Hold :
Tribble_,_ Chris ' 7/2?/2009 Wong, Alan 7/22/2009
Prepared By : Date Approved By Date

B. RESOLUTION {(Attach additional pages, if required.)

Evaluation:

The VP incorrectly states that the instrument sections have 6 white lights. The instrument sections
have 5 white Iights. The sixth white light is a global ‘trip confirm status’ light for the switchgear.

The switchgear configuration is correct with § indicating lights per instrument section and is
acceptable.

Disposition v Acceptable/Use as is L] Acceptable with rework noted
Acceptable with limitations noted [ Reject/ Do not use

Codel1 30 : Code 2
See Table 3.2

Prepared By: Zﬁ ;,\ O\ Date:7szi¢?

Reviewed By: Vk A o~ Date:
Approved By: M Date: g[’;&/oi
: = pd
”~
Page | of 14 . NLI-QUAL-06, R15
Attachment |
Page 18 of 30
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Discrepancy Report
A. IDENTIFICATION  NLI Job Number: 06910327 DR#: 06910327-05

Item: Switchgear
Manufacturer: SQUARE D
Model/P/N:  PZ4

Serial Number; 25570-001-00001
Qty: 1

Issue:

The VP states that the 'Shunt Trip Power' light extinguishes when power is applied to the
switchgear. The 'Shunt Trip Power' fight does not extinguish, the ‘Shunt Trip Signal Present' light
extinguishes. :

1

Affected Hardware/Document/M&TE: VP-PZ4, Rev. 6, CC#4a, 4b, 4c

Initial Evaluation / Tagging ¥ Conditional Release | Material Hold
Trit?ble, Chris 7/22/2009 Wong, Alan 7/22/2009

P'feﬁéred By Date Approved By Date

B. RESOLUTION (Attach additional pages, if required.)

Evaluation:

The VP-incorrectly states which light will extinguish. The proper operation is for the 'Shunt Trip’
Signal Present' light to extinguish. The VP test data sheets list the correct light. The switchgear
operated properly and the correct expected light sequence was achieved and is acceptable:

Disposition ¥ Acceptable/Use as is 1 Acceptable with rework noted
""" Acceptable with limitations noted ] Reject/ Do not use

Codel 30 Code 2
See Table 3.2

Prepared BY=LA%’W_’N ' Date: o
Reviewed By: N\) 1\2, ' _Z Date:

A4
Approved By: M Date: 2/ ¢_0 9

P hd i
Page { of | - : 0 NLI-QUAL-06, R15
T Attachment 1
Page 18 of 30
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Discrepancy Report
A. IDENTIFICATION  NLIJob Number; 06910327 DR#:__ 0691032706
Item: Switchgear '
Manufacturer: SQUARE D
Model/P/N: Pz4
Serial Number; 25570-001-00001
Qty: 1

Issue:

The VP states to remove fuses F3, F7, F13 & F17 from the SW|tchgear The fuses were not
removed from the gear during testing.

Affected Hardware/Document/M&TE: VP-PZ4, Rev. 6, CC#de

Initial Evaluation / Tagging ¥ Conditional Release ) Material Hold
Trioble, Cheis — 7/22/2000 Wong, Alan 7/22/2009
Prepared By Date Approved By Date

B. RESOLUTION (Attach additional pages, if required.)

Evaluation:

The VP incorrectly states to remove the fuses. The fuses must remain so that the UV coil has
power applied to allow the circuit breakers to close for this testing. The test procedure was
modifi ed as documented in DR-06810327-07.

The use of the fuses for testing is acceptable and the gear operated as expected according to the
procedure as documented in DR-06910327-07

Disposition ¥ Acceptable/Use as is (J Acceptable with rework noted
Acceptable with limitations noted i Reject/ Do not use

Codel 30 Code 2

Sec Table 3.2 ~

Prepared By: ( ’ %—n—'ﬁ\- Date:'{/ZZL?
Reviewed By: — O(/\w ' = Date: ngk

- Approved By: : M Date: M

g pd |
Fose Lol ~ T a1
Page 18 of 30
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Discrepancy Report
A.IDENTIFICATION  NLI Job Number: 06310327 DR#: 06910327-07

Item: Switchgear
Manufacturer: SQUARE D
Model/P/N: =~ PZ4

Serial Number: 25570-001-00001
Qty: 1

[ssue:

The VP states to remove the 90VAC applied to the UV circuit (MN coil and 27 relay) to trip the
breakers using the 27 relay undervoltage relay. The 90VAC was not removed as stated in the test
plan during this testing.

Affected Hardware/Document/M&TE: VP-PZ4, Rev. 6, CC#de

Initial Evaluation / Tagging = ™ Conditional Release [ Material Hold
Tribble, Chris o “'7/22/2009 Wong, Alan 7/2212009
Prepared By . Date Approved By Date

B. RESOLUTION (Attach additional pages, if reqﬁired.)

Evaluation:

The VP states to remove the power applied to the UV circuit of the breaker (both the MN coil in the
breaker and the external undervoltage relay). The purpose of this particular test is to perform
breaker main pole opening timing after loss of AC power using the external (27) relay actuating the
shunt trip coil of the breaker. In order to perform this test correctly, the AC power must remain
applied to the breaker installed MN (UV) coil to ensure that the 27 relay/shunt trip combination trips
the breaker and does not race the breaker installed MN UV coil to trip the breaker.

It was determined that the power would be applied to the MN coil installed in the breaker and the
breaker test switch would be moved to the 'Shunt Trip' position. The movement of the test switch
to the shunt trip position allows the AC voltage to remain applied to the MN coil in the breaker, but
removes the AC voltage sensed by the external 27 UV relay. (see continuation sheet)

Disposition ¥ Acceptable/Use as is [ Acceptable with rework noted
. Acceptable with limitations noted [] Reject /Do not use

Code1 30 Code 2

See Table 3.2 :
Prepared By: W m Date: 7 7’.{?‘
Reviewed By: (AAW Date: 4. q
Approved By: A‘L/Z/r Date:_&'/])@_

L o

Page A of L ¢/ NLELQUAL-06, R15
Attachment [

Page 18 of 30
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DISCREPANCY REPORT

Continuation of: Part B. Resolution DR#: 06910327-07

" IThe 27 relay then actuates and closes a contact in series with the shunt trip coil thus tripping
the breaker and producing the correct circuit progression to measure a valid opening time of
the breaker due to loss of voltage on the 27 relay and shunt tripping.

TMI engineering representatives on-sité during the FAT testing cbncurred with the test setup.
The change in procedure is acceptable and produced acceptable test results.

Page 2 of L _ NLI QUAL 06, R13

Attachment I
Page 20 of 30
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