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1.0 - Objective

The objective of this calculation is to document analytical limits and calculate setpoints for
the undervoltage relays and voltmeters on the 480 volt safety related busses at Ginna Station

including: '
¢ Documentation of the minimum analytical limits
e Documentation of the maximum analytical limits
¢ Determination of the minimum calculated setpoints
e Determination of the maximum calculated setpoints
o

Determination of the channel calibration acceptance values

The undervoltage protection scheme incorporates redundant relays on each 480 volt Class

1E safety related bus to provide two levels of protection. The first level of protection is from-
the loss of voltage relays which operate on a definite time delay. The second level of
protection is from the degraded voltage relays which operate on an inverse time
characteristic.

2.0  Scope of Calculation

The following degraded voltage relays are in scope to this calculation:
o 27/14
27B/14
27/16
27B/16 ' y
27117
27B/17
27/18
27B/18

The following loss of voltage relays are in scope to this calculation:
o 27D/14

27D/B/14

27D/16

27D/B/16

27D/17

27D/B/1T

27D/18

27D/B/18

The following voltmeters are in scope to this calculation:

s EIPD
e EI/NN
o EINI

e  EI/ND
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The following setpoints are referenced, utilized or derived in this calculation:
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SP-0078
SP-2241
SP-2308
SP-2309

"SP-2311

SP-2312
SP-2325

SP-3524-

SP-3526
SP-4022
SP-4023
SP-4024
SP-4025
SP-4026
SP-4027
SP-4028
SP-4029
SP-4030
SP-4031
SP-4032
SP-4033
SP-4034
SP-4035
SP-4036
SP-4037
SP-4038
SP-4039
SP-4040
SP-4041
SP-4042
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3.0

Conclusions

3.1 - The following setpoint values have been determined in this calculation:

Degraded Voltage Relay Operate Voltage Setpoints
. _ L setpoint as a percentage | setpoint transposed to
setpoint ‘Descrlptnorrx Value of bus voltage 120 volt bus voltage
SP-2312 | ALmin 414.0 86.25% 103.5
SP-3524 | ALmax 432.0 90.00% 108.0
SP-4023 | CSmin 420.0 87.50% 105.0
SP-4022 | CSumax 423.6 88.25% 105.9
SP-4024 | CCA 1.1 N/A N/A
SP-3526 | NOMINAL 420.8 87.67% 105.2
Degraded Voltage Relay Time Delay Setpoints

Setpoint | Description Value N/A N/A
SP-4034 | ALmines200 56.3 N/A N/A
SP-4035 | ALminea2as 60.0 N/A N/A

-| SP-4025 | ALmax 136.8 N/A ‘N/A
SP-4036 | CSminea20.0 68.1 N/A N/A
SP-4037 | CSmmea2i6 71.8 N/A N/A
SP-4038 | CSmax 125.0 N/A N/A
SP-4039 | CCA 9.8 N/A N/A
SP-4042 | NOMINAL 91.8 N/A N/A

Loss of Voltage Relay Dropout Voltage Setpoints
. . - | setpoint as a percentage | setpoint transposed to
Setpoint _ Description Valu¢ of bus voltage 120 volt bus voltage
SP-2308 | ALmin 368.0 76.67% 92
SP-4026 | ALmax 381.2 79.42% 95.3
SP-4029 | CSmin 372.0 77.50% 93
SP-4028 | CSmax 374.8 78.08 93.7
SP-4030 | CCA 0.67 N/A N/A
SP-2309 | NOMINAL 372.8 77.67% 93.2
Loss of Voltage Relay Time Delay Setpoints
Setpoint | Description Value N/A N/A
SP-4027 | ALmin 2.0 N/A - N/A
SP-2241 | ALmax - 2.75 N/A N/A
SP-4032 | CSmin 2.13 N/A N/A
SP-4031 | CSmax 2.62 N/A N/A
SP-4033 | CCA 0.06 N/A N/A
SP-2311 | NOMINAL 24 N/A N/A
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3.2

Degraded Voltage Relay Calibration -

§

The degraded voltage relays shall be calibrated at nominal setpoints of 105.2 volts (operate

~ voltage) and 91.8 seconds which fall within the Calculated Setpomt Region (as seen on the
* chart in section 13.2).

3.2.1

322
- 323

324

325

3.2.6

327

32.8

329

3;2.10 '

33 .

The as-found reset voltage, operate voltage and assoc1ated timing shall be determined
prior to calibrating the relay.

Tolerance for the as-found reset voltage shall.be £1.1 volts of the previous as-left reset
voltage. This is based on the channel calibration acceptance value of +1.1 volts.

~ Tolerance for the as-found operate voltage shall be 1.1 volts of the previous as-left
operate voltage. This is based on the channel calibration acceptance value of +1.1 volts. -

Tolerance for the as-found operate:time for a: 120 volt to 92 volt step change shall be >30
seconds and <50 seconds. These values fall within the minimum analytic limit of 20
“seconds and the maximum analytical limit of 136.8 seconds.

Tolerance for the.as-found operate time for a 120 volt to 104.1 volt step change shall be
+9.8 seconds of the previous as-left operate time. This is based on the channel calxbrauon
acceptance value of £9.8 seconds. ; -
The relay shall be calibrated for an as-left operate voltage of >105.2 volts and <105.7
volts (nominal 105.2 volts, +0.5 volts, -0 0 volts). This is based on the decision to create
a negatlve calibration blas

- The relay shall be callbrated for an as-left operate voltage time delay of >89 5 seconds
and <94.1 seconds (91.8 seconds, +2.3 seconds) for a 120 volt to 105.2 volt step change.
This range is based on the decision to limit calibration uncertainty to +2.5% of the
nominal setpoint (91.8 seconds).

The relay shall be post-calibration trip tested for a 120 volt to 92 volt step change for an
~ as-left tolerance of 230 seconds and <50 seconds. These values fall within the minimum
analytic limit of 20 seconds and the maximum analytical limit of 136.8 seconds.

The relay shall be post-calibration trip tested for a 120 volt to 104.1 volt step change for
an as-left tolerance of >82 seconds and <101.6 seconds. These values are based on the
nominal setting at 105.2 volts of 91.8 seconds +9.8 seconds (nominal + channel
calibration acceptance value).

At the completion of post-calibration testmg the as- left pickup voltage shall be .
determined. _

Degraded Voltage Relay Periodic Testing

The degraded voltage relays shall be tested monthly.

'DA-EE-93-006-08 Page 8 of 49 | Revision 5



3.3.1

332

333

334

34

34.1
3.4.2
;.4.3
3.4.4

345

34.6

The as-found operate voltage shall have acceptance criteria of >105.0 volts and <105.9
which are the minimum and maximum calculated setpoints.

The as-found reset voltage shall have acceptance criteria of >105.0 volts and <106.4
volts. The minimum value of 105.0 volts is equivalent to the minimum calculated
setpoint for the operate voltage and the value of 106.4 volts is 0.5% hlgher than the
maximum calculated setpoint.

The relay shall be trip tested for a 120 volt to 92 volt step change with acceptance
criteria of >30 seconds and <50 seconds. These values conservatively fall within the
minimum analytic limit of 20 seconds and the maximum analytical limit of 136.8
seconds.

The relay shall be trip tested for a 120 volt to 104.1 volt step change with acceptance
criteria of >68.1 seconds and <125 seconds. The test voltage is 1.1 volts below the
nominal setpoint of 105.2 (nominal — CCA). This range is conservatively based on the
minimum calculated setpoint of 68.1 seconds at 105.0 volts and the maximum calculated
setpoint of 125 seconds.

Loss of Voltage Relay Calibration . ' !

The loss of voltage relays shall be calibrated at a nominal setpoint of 93.2 volts (dropout
voltage) and 2.4 seconds which fall within the Calculated Setpoint Region (as seen on the
chart in section 13.3).

The as-found. pickup voltage, dropout voltage and associated timing shall be determined
prior to calibrating the relay. :

Tolerance for the as-found pickup voltage shall be £1.0 volts of the previous as-left:
pickup voltage. :

Tolerance for the as-found dropout voltage shall be +0.67 volts of the previous as-left
setting. This is based on the channel calibration acceptance value of +0.67 volts.

Tolerance for as-found dropout time shall be +0.06 seconds from the previous as-left
tolerance. This is based on the channel calibration acceptance value of 0.06 seconds.

The relay shall be calibrated for an as-left dropout voltage of >93.2 volts and <93.7 volts |
(nominal 93.2, +0.5 volts, -0.0 volts). This is based on the decision to create a negative
calibration bias.

The relay shall be calibrated for an as-left dropout voltage time'delay of >2.13 seconds
and <2.62 seconds (2.4 seconds, +0.22 seconds, -0.27 seconds). The range is based on

the minimum calculated setpoint of 2.13 seconds and the maximum calculated setpoint
of 2.62 seconds.

DA-EE-93-006-08 ~ Page 9 of 49 Revision 5



3.4.7

35

3.5.1

3.5.2

353

3.54

4.0
4.1
5.0

5.1

52

The relay shall be calibrated for an as-left pickup voltage of >93.7 volts and £94.2 volts.
These values are 0.5 volts higher than calibration values for the dropout voltage.

Loss of Voltage Relay Periodic Testing

The loss of voltage relays shall be tested monthly.

The as-found dropout voltage shall have acceptance criteria of >93.0 volts and <93.7
which are the minimum and maximum calculated setpoints.

The as-found pickup voltage shall have acceptance criteria of 293.0 volts and <94.6
volts. The minimum value of 93.0 volts is equivalent to the minimum calculated setpoint
for dropout voltage and the value of 94.6 volts is based on the stated tolerance of dropout
being 99% of pickup.

The relay shall be trip tested for a 120 volt to 0.0 volt step change with acceptance
criteria of >2.13 seconds and <2.62 seconds. This range is based on the minimum
calculated setpoint of 2.13 seconds and the maximum calculated setpoint of 2.62
seconds.

The relay shall be trip tested for a 120 volt to 92.5 volt step change with acceptance
criteria of >2.13 seconds and <2.62 seconds. The test voltage is 0.67 volts below the
nominal setpoint of 93.2 (nominal — CCA). This range is based on the minimum
calculated setpoint of 2.13 seconds and the maximum calculated setpoint of 2.62
seconds. '

Design Inputs

EP-3-S-0505 revision 2, Instrument Setpoint/Loop Accuracy Calculation Methodology

-Assumptions

VTD-A0500-4002 provides the time-voltage characteristic curves for the inverse time
degraded voltage relays which are Type 27 manufactured by ABB. Per the relay setting
schedules (11253-1 sheets 3 and 4) the relays are set at 105.2 volts with a TLS setting of 6.
Attachment 12 of design analysis DA-EE-96- 068-03, Offsite Power Load Flow Study
derives the equation for the curve matching the vendor manual time-voltage curve for TLS
setting 6. The formula for the curve was determined to be matched by the equation V =
(Vsmm(;)(l—e‘o'osm‘s - ), where T is time and the value to be inserted for Vsgrring is the
operate or reset coefficient. The derived equation is utilized in this calculation to
demonstrate the proper application of the time delay relay for both operate and reset values
as well as its coordination for protection of electrical equipment. VTD-A0500-4002 also
indicates that the relays are set by adjusting the operate setting. The curves for reset are fixed
at a value 0.5% higher than the associated operate value. '

| VTD-A0500-4002 indicates there is a 0.5 volt variation in operating voltage over the
‘temperature range 20°C to 40°C for the degraded voltage relays. The relays are installed in

DA-EE-93-006-08 | Page 10 of 49 Revision 5



53

54

55

5.6

5.7

5.8

locations where ambient temperature varies between 10°C and 40°C. It is assumed that the
variation is linear and can be interpolated over the expanded range to account for the actual
environmental conditions.

VTD-A0500-4002 indicates there is a 0.2 volt variation in operating voltage for a 10 volt .
variation in control voltage. The relays are subjected to a larger variation in control voltage,
between 128 volts and 140 volts. It is assumed that the variation is linear and can be
interpolated over the expanded range to account for the actual control voltage applied to the
relays.

Gilbert Associates Specification SP-5201 revision 3 indicates motors specified for
safeguards equipment were required to be designed and satisfactory for full voltage starting
at 80% rated voltage. It assumed that the motors are capable of running continuously at 90%
rated voltage (per NEMA Standard MG-1 Motors and Generators — induction motor
variation from rated voltage).- :

Thermal capability curves for all equipment connected to the 480 volt safeguards busses is
not contained in Ginna’s design basis document collection. The guidance of ANSI Standard
C50.41, which provides criteria for the momentary operation of motors, is assumed to be
applicable for utilization in the coordination curves being created in this calculation. The
exceptions identified in the standard for which it can not be applied have been reviewed and
are not applicable to the equipment connected to Ginna’s 480 volt safeguards busses. In
addition, due to the large amount of margin which the curve indicates is available, it is
assumed that any additional voltage drop from the bus to the terminals of driven equipment
will have a negligible effect on the results of this calculation. The thermal capability curves
for 440, 460 and 480 volt motors have been added to the coordination curve in section 13.
The actual slope of the thermal capability curves follow an exponential function, however

- they have been depicted as straight lines for the small voltage range at which they are

plotted. This approximation will have a negligible i 1mpact on the ability to demonstrate
coordination for equipment protection.

VTD-A0500-4201 states in the “Specifications” section under “Tolerances” that
repeatability over the allowable DC control power range is + 0.1%. The VTD also identifies
in the “Specifications” section under “Control Power” that the allowable variation for the
125 VDC relays is 100 to 140 volts. It is assumed that variarion is linear and can be
interpolated over the actual range of 128 to 140 volts for the Ginna installation.

DA-EE-92-131-06 calculates the degraded voltages for AC motor operated valves (MOV’s).
The analysis demonstrates the operability of MOV’s at bus voltages of 368 volts and 414
volts. It is assumed that these loads do not require discussion in this calculation (DA-EE-93-
006-08) since DA-EE-92-131-06 provides the basis for their operability. The analyses are
cross referenced in the confnguratlon management system. to ensure reviews are performed
when revisions are made.

DA-EE-92-008-07 analyzed the effect of degraded voltages on safety related motor control
center (MCC) loads. The analysis demonstrates the operability of loads fed from the MCC’s
at a bus voltage of 414 volts. It is assumed that these loads do not require discussion in this

DA-EE-93-006-08 - Page 11 of 49 Revision 5



59

5.10

5.11

5.12

3.13

6.0
6.1

6.2

6.3
6.4

6.5

calculation (DA-EE—93-OO6—O8) since DA-EE-92-008-07 provides the basis for their
operability. The analyses are cross referenced in the configuration management system to
ensure reviews are performed when revisions are made. »

Attachment 12 of the Offsite Power Load Flow Study (DA-EE-96-068) calculates the
response of the circuit 767 tap changer for the limiting load flow case 116L._2007_AB. The
most limiting response is identified as the target profile in attachment 12 of DA-EE-96-068
and is recreated in the coordination curve in this calculation for comparison of coordmatlon
with the degraded voltage relays.

The loss of voltage relays are set by adjusting the pickup setting. The dropout setting is a

‘fixed percentage of pickup based on tap settings available on the relays. Ginna utilizes the

99% tap and calibrates the relays at the desired dropout voltage.

The meter drift for the KA-241 voltmeters is assumed to be 1.0% for a 72 month frequency.
There is no vendor data available for drift. Indicator drift over a 72 month calibration

cycle is assumed to be equal to the reference accuracy of the voltmeter, which is

specified in VTD-W0120-4470 to be 1.0% full scale.

There is no vendor data available for Parallax for calculating voltmeter uncertainty. Parallax
is assumed to be negligible because of the Westinghouse "full view" voltmeter design. The
voltmeter dial scale is beveled so that there is no dial shadow, making it possible to read the
voltmeter at angles up to 60 degrees.

The effects of repeatability, hysteresis and linearity are assumed negligible in the total loop
uncertainty calculation for the voltmeters. There is no vendor data available for repeatability,
hysteresis and linearity. The calibration of the voltmeter is currently performed in both
directions, as seen on calibration procedures CP-501.3, CP-501.4, CP-501.5 and CP-501.6.
This ensures that the attributes of reference accuracy (repeatability, hysteresis and linearity)

are accounted for. In addition, generic data about taut band suspensions from another vender

(Weschler Instruments) indicates that the taut-band suspension in type K-241 instruments
eliminates friction, giving better accuracy [than the conventlonal pivot and jewel types] and
almost perfect repeatability.

References

. Gilbert Associates Specification SP-5201 revision 3, Motors

DA-EE-92-008-07 revision 1, Effect of Degraded Voltage on Motor Control Center Safety
Related Loads

DA-EE-92-111-01 revision 1; EDG A Dynamic Analysis
DA-EE-92-112-01 revision 1, EDG B Dynamic Analysis

DA-EE-92-131-06 revision 16, AC Motor Operated Valve Degraded Voltages
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6.14 VTD-W0120-4470 revision 1, Installation, Operation, Maintenance Instructlon K 241 Line
Swntchboard Instruments

6.15 = ANSI Standard C39.1-1981, Requlremems for Electrical Arlalog Indicating Instruments

6.16 ANSI Standard C50.41-2000,‘Polypllase Induction Motors for Power Generating Stations .
6.17 'NEMA Standard MG-1, Motors and Generators

6.18 Procedures |

6.18.1 AP-ELEC.2 revision 01300, Safeguards Busses Low Vqltage or System Abnormal Frequellcy
6.18.2 CP-501-3 revlsio_lz 20, Voltmeter (PD) and Ammeter (PC) Calibratlon for 480V Circuit Bus 14
6.18.3 CP-501-4 revision 18, Voltmeter (NI) and Ammeter (l;ll—l) Calibratioa fer 480V Circuit Bus 17
6.18.4 CP-SOI-S revision 20, Voltmeter (NN) and Ammeter (NM) Calil)ration for 480V Circuit Bus 16
6.18.5 CP-501-6 revision 17, Voltmeter (ND) and Ammeter (NC) Calibration for 480V Circuit Bus 18
6.18.6 PR-1.1 revision 32, Protective Relay Callbratlon

6.18.7 PT-9.1.14, revision 02001, Undervoltage Protection — 480 Volt Safeguards Bus 14

6.18.8 PT-9.1.16, revision 02201, Undervoltage Protection — 480 Volt Safeguards Bus 16 .
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6.18.9 PT-9.1.17, revision 02001, Undervoltage Protection — 480 Volt Safeguards Bus 17
6.18.10 PT-9.1.18, revision 02101, Undervoltage Protection—- 480 Volt Safeguards Bus 18

© 6.19  Circuit Schedules

6.19.1 L18!} revision 6
6.19.2 L312 revision 6
6.19.3 . L425revision 7
6.194 L.502 revision 6
6.19.5 L6635 revision 3
6.19.6 L666 revision 3
6.19.7 L683 revision 5
6.19.8 L684 revision 5

6.20 Drawings

6.20.1 11253-1 sheet 3, revision 5, 480 Volt Bus 14 & Bus 16 Relay Setting Schedule

6.20.2 11253-1 sheet 4, revision 4, 480 Volt Bus 17 & Bus 18 Relay Setting Schedule

6.20.3 10905-0054, sheet 3, revision 13, PT and UV Relays Elementary Wiring Diagram

6.20.4 10905-0055, sheet 3, revision 11, PT and UV Relays Elementary Wiring Diagram

6.20.5 10905-0056, sheet 3, revision 11, PT and UV Relays Elementary Wiring Diagram

6.20.6 10905-0057, sheet 3, revision 11, PT and UV Relays Elementary Wiring Diagram

6.20.7 21946-0054, revision 5, PT and UV Relays Control Schematic

6.20.8 21946-0055, revision 6, PT and UV Relays Control Schematic

6.20.9 21946-0056, revision 5, PT and UV Relays Control Schematic

6.20.10  21946-0057, revision 5, PT and UV Relays Control Schematic

1 6.20.11 - 33013-1736, sheet 8, revision 3, Diesel Generator A and B Sync Switch Control
Schematic :

70  Documentation of Computer Codes
Not applicable.
8.0  Method of Analysis

Instrument uncertainties will be determined and relay setpoints will be evaluated using the
methodology of procedure EP-3-S-0505 except where indicated otherwise. This procedure
utilizes guidance from ANSI/ISA-S67.04-1994 which is endorsed by ISA-567.04-1994. EP-
3-S-0505 states that it does not apply to time delay relays and protective devices, however
NRC IN 91-29 states that the guidance in ANSI/ISA-S67.04-1982 was endorsed by
regulatory Guide 1.10S revision 2 and applies both to process instrumentation and in part to
certain relays that perform a safety function.
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9.0

Acceptance Criteria

Requirement

Acceptance Criteria

UFSAR Section 7.3.3.2 states “The loss of voltage
and degraded voltage trips ensure operability of
engineered safety features equipment during a
postulated design-basis event concurrent with a
degraded bus voltage condition. The undervoltage
setpoints are selected so that engineered safety
features motors will start and accelerate the driven
loads (pumps) within the required time and will be
able to perform for long periods of time at
degraded conditions above the trip setpoints
without significant loss of design life.”

Acceptance Criteria #1

Engineered safety features motors will start
and accelerate the driven loads within the
required time without the undervoltage
voltage relays actuating.

Acceptance Criteria #2

Degraded voltage relays shall be set to allow
operation of connected loads at degraded
voltages (above the equipment ratings) and
actuate at a degraded voltage (below
equipment ratings) to ensure equipment
thermal damage does not occur due to the
degraded voltage condition.

UFSAR Section 8.3.1.1.4.2 states “Each safeguards
bus has two undervoltage channels. Each channel
has a type 27N relay to detect a complete loss of -
voltage and a type 27 relay to detect abnormally
low voltage. One out of two relays is required to
activate the channel. Activation of either channel
will give an undervoltage protection system alarm.
Activation of both channels will result in bus load
shedding and an associated diesel generator start
and bus connection.”

Acceptance Cirteria #3
The loss of voltage relays shall be set to
detect a complete loss of voltage.

Acceptance-Criteria #4

The degraded voltage relays shall be set to
provide protection from abnormally low
voltage.

UFSAR Section 8.3.1.2.7.1.c states “In order to
protect Class 1E equipment from unsatisfactory bus
voltages, the undervoltage setpoints and time-delay
values have been chosen to allow retention of the
load-shedding feature even after emergency busses
are being supplied from onsite sources. The load-
shedding setpoints are chosen such that relay
operating drift will not cause spurious trips of the
onsite sources while Class 1E loads are being
sequenced onto the busses.”

Acceptance Criteria #5

The degraded voltage relays shall not actuate
during the engineered safeguards sequence
with the busses supplied by the emergency
diesel generators.

Acceptance Criteria #6 .

The time delay on the loss of voltage relays
shall be set to prevent inadvertent actuation
during actuation of the safeguards sequence
loads when the emergency busses are
supplied from onsite sources.

For effective operator decision making the
minimum calculated setpoint for the bus voltmeters
is required to be greater than the minimum '
analytical limit.

Acceptance Criteria #7

The minimum calculated setpoint for the bus
voltmeters should be greater than the
operator decision setpoint. -
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10.0 Calculations/Computations — Degraded Voltage Relays (Type 27)

10.1 Degraded Voltage Relay Operate \./'o,ltage Setpoints

10.1.1

10.1.2

Minimum Analytical Limit (ALwmn)

Engineered safeguards sequenice motors on Ginna’s 480 volt Class 1E busses are rated
440 and 460 volts. They are designed for 80% degraded voltage starting and 90%
degraded voltage continuous operation [see assumption 5.4]. Utilizing the 90% rating for
continuous operation, the 440 volt motors can operate continuously at 396 volts and the
460 volt motors can operate continuously at 414 volts,

The minimum analytical limit for the 480 volt Class 1E bus degraded voltage protection
is 414 volts. This value is based on the NRC Safety Evaluation Report dated 3/26/1981
for Amendment No. 38 to Provisional Operating License which approved the degraded
voltage relay setpoint of greater than or equal to 414 volts. Transposing this value ‘
through the 480/120 volt bus PT produces a voltage of 103.5 volts. This is the minimum
voltage at which the degraded voltage relay is expected to begin timing during a
degraded voltage condition. The degraded voltage relays will begin timing for all
voltages below the minimum analytical limit. :

A bus voltage of 414 volts would result in a slightly lower voltage at the terminals of the
motors due to the voltage drop in the motor feeder cables. Since motors are constant
power devices, operation at voltages below the continuous rating will result in an
increased current requirement to the motor resulting in additional thermal heating. Long
term operation at elevated current levels will result in accelerated aging of the insulation
system of the motor windings. For the purpose of operating the emergency safeguards
sequence loads, including smaller loads fed from motor control centers, this loss of life is
considered negligible since the operating time at this voltage is minor in comparisonto
the overall lifespan of the equipment.

If the degraded voltage relays failed to actuate at 414 volts on the bus, there are
procedural actions which will ensure equipment is protected from extended operation at
low voltage. Procedure AP-ELEC.2 provides guidance for Operators to responding.to
low voltages on the 480 volt safeguards busses. Operations is required to start both
emergency diesel generators if any 480 volt safeguards bus voltage lowers to less than
420 volts. If bus voltage drops below 414 volts, Operations is required to transfer the
safeguards busses to the emergency diesel generators. [NOTE: see recommendation
section 14.3] '

Maximum Analytical Limit (ALmax)

In order to ensure the degraded voltage relays do not inadvertently operate, a maximum
analytical limit is required. The maximum analytical limit for the 480 volt Class 1E bus
degraded voltage protection has been chosen to be 432 volts, which is 90% of the 480
volt rating of the busses. Transposing this value through the 480/120 volt bus PT
produces a voltage of 108.0 volts. This is the maximum voltage at which the degraded
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voltage relay is expected to begin timing during a degraded voltage condition. The relay
will not begin timing for all voltages above this value.

10.2  Uncertainty Calculation

The degraded voltage relays are affected by the following sources of uncertainty and
bias:

Ru - relay uncertainty »

Tu — temperature uncertainty

CVu - control voltage uncertainty

Du — drift uncertainty

MTEu - measurement and test equipment uncertainty
Cb - calibration bias

PTb — potential transformer bias

VDb - voltage drop bias

Total Loop Uncertainty (TLU) will be calculated with the following equations:
- TLU = -(Ru? + Tu? + CVu? + Du’ + MTEu?%)"? ~ Cb - PTb - VDb
+ TLU = (Ru’ + Tu? + CVu? + Du? + MTEu)"” + PTb

10.2.1 Relay uncertainty (Ru) |

VTD-A0500-4002 states in the “Specifications” section under “Tolerances” that the
operating voltage tolerance of + 5% is applicable based on use of the printed dial
markings. It indicates that the relay may be set precisely using the calibration
procedure provided in the vendor document to obtain desired values of operating

~ voltage and delay with excellent repeatability which is defined as variation in control
voltage and temperature.

Ginna performs relay calibration utilizing the procedure provided in VTD-A0500-
4002, therefore the + 5% tolerance does not apply and the relay uncertainty is defined
entirely in terms of its temperature uncertainty and control voltage uncertainty.
Therefore the relay uncertainty is + 0.0% of a 120 volt span.’

10.2.2 Temperature uncertainty (Tu) -
VTD-A0500-4002 states in the “Specifications” section under “Tolerances” that there is
a 0.5 volt variation in operating voltage over the temperature range 20°C to 40°C.

The degraded voltage relays are located in the Relay Room and Screenhouse. UFSAR
Table 3.11-1 indicates that normal temperature in these locations varies between 50°F
and 104°F (10°C to 40°C). Assuming that the temperature uncertainty can be adjusted
linearly over this larger temperature range, the corrected variation is 0.75 volts over the
temperature range 10°C to 40°C. [refer to assumption 5.2]

!
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10.2.3

10.2.4

10.2.5

10.2.6

This is (0.75.V0][S)/(120 volts) or 0.625% of a 120 volt span. The relay temperature

~ uncertainty is therefore + 0.625% of a 120 volt span.

Control Voltage Uncertainty (CVu)

VTD-A0500-4002 states in the “Specifications” section under “Control Power” that the
allowable variation in control voltage is 100 to 140 volts and in the “Tolerances” section
that there is a 0.2 volt variation in operating voltage for a 10 volt variation in control
voltage. ‘

The highest voltage on the DC distribution system occurs during equalization of the vital
batteries. Technical Specifications bases section B3.8.4 indicates that the normal
equalize voltage of the battery chargers is limited to less than or equal to 140 volts when
tied to the DC electrical power distribution system, due to the voltage rating of various -
components and fuses. Therefore the upper voltage limit is 140 volts.

Technical Specifications Bases section B3.8.4 indicates that the minimum voltage limit
for the batteries is 2.13 volts per cell, which corresponds to a total minimum voltage
output of 128 volts per battery. ' ~

Actual voltage at the degraded voltage relays will be slightly below these values due to
cable impedance. Voltage drop is not required to be factored into this evaluation since
the actual parameter being evaluated is the range between highest and lowest voltages.

Calibration procedure PR-1.1 requires the control voltage to be adjusted to 134 volts
when performing calibration, therefore control voltage will vary by (140 volts — 128
volts) = 12 volts which can be represented as + 6 volts variation from the calibration .
voltage. Assuming that the variation in operating voltage is proportional to the variation
in control voltage, the variation in operating voltage is calculated as + (6 volts / 10
volts)(0.2 volts) = = 0.12 volts. This is + 0.10% of a 120 volt span. [refer to assumptions
5.3] '

Drift uncertainty (Du)

Attachment 1 contains an IHPA computer run which calculated a 900 day drift of +-
0.5997% of a 120 volt span and a maximum expected value of 0.6265% of a 120 volt
span for the degraded voltage relays. For conservatism, the maximum expected value
will be used, therefore the drift uncertainty is + 0.63% of a 120 volt span.

M&TE uncertainty (MTEu)

A review of work orders determined that the Doble F2200 test set was used to calibrate
the degraded voltage relays. The typical uncertainty for the Doble test set is + 0.25%.
The typical value will be used, therefore M&TE uncertainty is + 0.25% of a 120 volt
span.

Calibration bias (Cb)
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The nominal setting for the degraded voltage relay is 105.2 volts (setpoint SP-3526). In
order to create a negative bias at the nominal setting, procedure PR-1.1 requires
calibration between 105.2 and 105.7 volts (105.2, +0.5, -0.0 volts). The + 0.5 volts is
0.417% of 120 volts. The calibration bias is therefore -0.42% of a 120 volt span.
NOTE: The bias is equivalent to reducing the voltage to the relay and is therefore a
negative bias which will be added to the negative TLU.

1027 Potential Transformer bias (PTb)

Potential transformer accuracy depends on its accuracy class and the total connected
burden. Nameplate information for the PT is documented in CMIS:

Westinghouse 480/120.volt potential transformers, style 254A481G04, type .
EMPL 0.6, ACC CL IL-44-060-2 line 7, FW impulse test I0KV. Thermal ratings
at ambient temperatures are 750 VA at 30 degrees C, 500 VA at 55 degrees C.

Attachment 3 contains Westinghouse bulletin 44-204 which shows that the type EMPL
potential transformer has’an accuracy rating of + 0.3% for burdens up to 75 VA and 85%
power factor (for W, X and Y burdens).

)

Based on drawings 10905-0054 sheet 3, 10905-0055 sheet 3, 10905-0056 sheet 3 and
10905-0057 sheet 3, the total burden on a PT consists of a type 27 and a type 27N relay.
VTD-A0500-4002 identifies the burden of the 27 relay as 1.2 VA and VTD-A0500-4201
identifies the burden of the 27N relay as less than 0.5 VA. The total burden is therefore
1.7 VA,

The total burden of 1.7 VA is less that 75 VA, therefore the potential transformer bias is
% 0.3% of a 120 volt span.

¥

.10.2.8 Voltage Drop bias (VDb)

- A review of drawings 21946-0054, 21946-0055, 21946-0056 and 29146-0057 and circuit
schedules 1.665, L666,1L.683 and L684 shows that maximum cable length is 520 feet for
circuit L683. The cable is #14 AWG and per Chapter 9, Table 9 of the NEC Handbook
impedance is 3.1 +j0.073 ohms/1000 ft.

Total burden on the PT is 1.7 VA (refer to section on potentral transformer bias).
“I=(1.7 VA)/120V =0.014 A

R =2(520 ft)(3.1 +j0.073 ohms/lOOO ft) = 3. 224 +j0. 0759 ohms =3.22 ohms

Voltage drop = IR = (0.014A)(3. 22 ohms) 0.045 volts which is -0.038% of a 120 volt

span. .

Therefore the voltage drop uncertainty isa bias of -0.038% of a 120 volt span.
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NOTE: The bias is equivalent to reducing the voltage to the relay and is therefore a

negative bias which will be added to the negative TLU.

Summary of Uncertainties and Biases

Ru +0.0%

Tu +0.625%

CVu +0.10%

Du +0.63%

_ MTEu +0.25%
Cb -0.42%
PTb *0.3%

VDb -0.038%

10.2.9 Determination of —TLU _

- TLU = - (Ru’ + Tu* + CVu’ + DU’ + MTEu")"? - Cb - PTb - VDb

— TLU = - (0.0% + 0.625% + 0.10% + 0.63> + 0.25%)"? ~ 0.42 - 0.3 - 0.038

~TLU =- (0.86)"* - 0.42 - 0.3 - 0.038

-TLU=-0.9274 -0.42 -0.3 - 0.038

~TLU =-1.6854%

—TLU = — (120 volts)(0.016854)

—TLU = - 2.02 volts

102.10 . Determination of +TLU

+TLU = (Ru’? + Tu? + CVu?® + Du? + MTEu?)'2 + PTb

+ TLU = (0.0* + 0.6252 + 0.10* + 0.63* + 0.25%)!% + 0.3

+TLU = (0.86)"2 +0.3
+TLU =0.9274 +0.3

+TLU = 1.2274%

+ TLU = (120 volts)(0.012274)

+ TLU = 1.47 volts

10.2.11  Minimum Calculated Setpoint.(CSmn)
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CSmin = ALmn + (-i- TLU)
CSmin = 103.5 + (1.47)
CSmin = 105.0 volts |
10.2.12 Maximum Calculated Setpoint (CSumax)
CSumax = ALmax + (- TLU)
CSmax = 108.0 + (- 2.02)
CSmax = 105.9 volts
10.2.13  Channel Calibration Acceptance Value
CCA =+ (Ru? + Tu? + CVu® + Du? + MTEQZ)“2
CCA = (0.0 + 0.625” +0.10” + 0.63% + 0.25%)'?
CCA=%(086)"
CCA =+0.9274% |
CCA =+ (120 volts)(0.009274)
CCA ==+1.1volts
10.3 Degr;aded Vol:age Relay Time Delay Setpoints
10.3.1 Minimum Analytical Limit for Degraded Voltage Relay Time Delay
Minimum analytical limits will be established for the degraded voltage lrelays for 480
volt bus voltages above 368 volts. This represents 92 volts at the low side of the 480/120

volt bus PT’s. Voltage will be divided into three ranges:

e 92 volts to 96 volts (368 volts to 384 volts)
e 96 volts to 108.54 volts (384 volts to 434.16 volts)
o 108.54 volts and higher (434.16 volts and higher)

92 Volts to 96 Volts

For voltages between 92 volts and 96 volts, the minimum analytical limit for

~ degraded voltage relay time delay will be 20 seconds. This value provides adequate
time for the motors to accelerate, without bus voltage remaining in a degraded
voltage condition for an extended period of time. The value of 20 seconds will be
compared against the time-voltage curve of the degraded voltage relays and the 480

DA-EE-93-006-08 Page 21 of 49 © Revision5



volt bus recovery voltage later in this calculation for the most limiting condition
when the busses are being supplied by offsite power. For the scenario when the
emergency diesel generators are providing power to the 480 volt busses, the dynamic
analyses for the emergency diesel generators (DA-EE-92-111-01 and DA-EE-92-
112-01) have been reviewed and determined not to be the limiting condition for
evaluation. These analyses provide voltage profiles for the 480 volt busses while
starting the safeguards sequence loads and demonstrate that the responsiveness of the
exciter on the diesel generators causes bus voltage to rise significantly faster than
scenarios when the 480 volt busses are powered from the offsite circuits. There are
pending changes to these analyses, however the changes have been reviewed and are
not expected to significantly alter the acceleration time of the motors.

96 Volts to 108.54 Volts

The least amount of margin between actuation of the degraded voltage relays and the
responsiveness of bus voltage occurs during the safeguards sequence with circuit 767
as the single source of offsite power. The coordination curve in the results section of
this calculation contains the time-voltage curve for bus voltage recovery. The
minimum analytical limit for time must be a point selected above the time-voltage
curve for bus voltage recovery. Any point above this line, which appears as step
changes in voltages dué to voltage regulator tap changes is acceptable. The analytical
limit must also be chosen to ensure it is below the curve which represents the reset
voltage of the degraded voltage relays which is fixed at a value 0.5% higher than the
operate setting. For the purpose of this analysis, the minimum analytical limit for
time will be represented by the equation for the degraded voltage relay reset
associated with the maximum analytical limit for voltage at which the relay will
actuate. This curve will provide the minimum analytical limit for time for all 480 volt
bus voltages above 384 volts (80% of 480 volts) and is defined by the equation:

- V= (108.54)(1-e(°‘°8('3‘5'm ) @ 120 volt base vqltage

Solving the equation for time at the minimum calculated setpoint for voltage (105.0):
105.0 = (108.54)(1-¢©%(33-T

(105.0/108.54) = (1-e‘°~°"“3~5 ™y

(105.0/108.54) — 1 = -¢008133=T)

-(105.0/108.54) + 1 = ¢ @%¥!135-T)

Ln[-(105.0/108.54) + 1] = 0.08(13.5 - T)

(1/0.08)(Ln[-(105.0/108.54) + 1]) = 13.5-T ’
T =13.5 - (1/0.08)(Ln[-(105.0/108. 54) +1])

T=563 scconds -
ALMine10s.0 = 56.3 seconds '

Solving the equation for time at the maximum calculated setpoint for voltage (105.9):
105.9 = (108.54)(1-e (008135 -T)

(105.9/108.54) = (1 e(oos(lss ™)

(105.9/108.54) - 1 =- 008135 -T))

-(105.9/108.54) + 1 = 6(0'08(13'5'7))
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Ln[-(105.9/108.54) + 1] =0.08(13.5-T)
(1/0.08)(Ln[-(105.9/108.54) + 1})=13.5-~T
T =13.5 - (1/0.08)(Ln[-(105.9/108.54) + 1])
T = 60.0 seconds

ALmiNne@1os9 = 60.0 seconds

The coordination curve in the fesults section of this calculation indicates the
minimum margin between the degraded voltage reset and the bus voltage occurs
between 106.0 and 107.0 volts.

108.54 Volts and Higher

NEMA standard design requires equipment to be designed for normal operation at
nominal rating + 10%. Therefore equipment rated 480 volts is capable of continuous
operation at (480 volts)(0.90) = 432 volts or 108 volts on a 120 volt base. Therefore
for proper coordination with the degraded voltage relay reset, there is no requirement
- for a minimum anatytical limit for degraded voltage relay time delay for all voltages
-above 108.54 volts.

10.3.2 - Maximum Analyticél Limit for Degraded Voltage Relay Time Delay

The degraded voltage relays have an inverse time trip characteristic curve. The
formula for the curve was determined to be matched by the equation V =

- (VsertingX(1- 0081335 - ), where T is time and the value to be inserted for Vserring
is the operate or reset coefficient [see assumption 5.1]. The exponential function of
the degraded voltage relays results in the time-voltage curve becoming vertical as
time increases. -

In theory, an upper bound is required for the vertical portion of the degraded voltage
relay characteristic curve, to ensure equipment protection is adequate. As time
increases when equipment operates in a degraded voltage condition, equipment is
susceptible to damage from thermal heating.

The minimum analytical limit for the operate voltage of the degraded voltage relays
was selected to be 414 volts in a previous section of this calculation. This value is
based on the 90% start rating of the motors with a terminal voltage rating of 460
volts. The equipment is capable of continuous operation at this voltage. No thermal -
damage is expected to occur on 440 and 460 volt rated equipment at voltages of 414
volts and higher. For any equipment rated 480 volts, this would be an area of concern
for very long term operation.

Since the minimum analytical limit of the degraded voltage relays has been set at 414
volts, the setpoints calculated should prowde a 95% confidence level that the
degraded voltage relays will actuate prior to bus voltage falling below 414 volts. In
order to provide protection for equipment a maximum analytical limit for time will
be established.
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Ginna utilizes 123 seconds as the maximum calculated setpoint for relay actuation.

. This was chosen as a conservative value to minimize the potential for thermal
degradation for operation below 414 volts. This value will be retained and the
maximum analytical limit will be calculated from the maximum calculated setpoint
using the equation below:

CSmax = ALmax + (- TLU) -
ALmax = CSmax — (- TLU)

The value for — TLU will be determined later in this calculation to be — 11.8 seconds.
Therefore:

ALmax = 125 seconds — (- 11.8 éeconds)
" ALmax = 125 seconds + 11.8 seconds
ALmax = 136.8 seconds

Utilizing an analytical limit of 136.8 seconds is considered a conservative time delay.
The loads connected to the bus are rated for terminal voltages of 440, 460 and 480
volts and are rated for continuous operation at 90% of the terminal voltage rating.
ANSI Standard C50.41 provides criteria for the momentary operation of motors,
which requires motors to be capable of operating at rated load for a minimum of 60
seconds when 75 percent of rated voltage at rated frequency is applied to the motor
terminals. The thermal capability curves for 440, 460 and 480 volt motors have been
added to the coordination curve in section 11. The actual slope of the thermal
capability curves follow an exponential function, however they have been depicted as
straight lines for the small voltage range at which they are plotted. The distance
between the motor thermal capability curves and the degraded voltage relay
characteristic curve represents the margin in time before thermal degradation would
be expected to occur. Due to voltage drop in the motor feeder cables, actual voltage
at the terminals would be slightly lower than the value as indicated by the thermal
capability curves. Based on engineering judgement, this is considered negligible in
comparison to the margin (in time) available. [See assumption 5.5]

10.4  Uncertainty Calculation

The time delay for the degraded voltage re]ays is affected by the following sources of
uncertainty and bias:

Rut - relay uncertainty

Tut ~ temperature uncertainty

CVut - control voltage uncertainty

Dut - drift uncertainty

MTEut — measurement and test equnpment uncertamty
Cut — calibration uncertainty

PTbt - potential transformer bias

Total Loop Uncertainty (TLU) is calculated with the following equations:
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10.4.1

10.4.2

1043

104.4

104.5

- TLU = -(Rut® + Tut® + CVut’ + Dut® + MTEut® + Cut?)"2 - PTbt

+TLU = (Rut’ + Tut? + CVut® + Dut* + MTEut’ + Cut®)"” + PTht

- Relay uncertainty (Rut)

VTD-A0500-4002 states in the “Specifications” section under “Tolerances” that the.
operating time tolerance of + 10% is applicable based on use of the printed dial
markings. It indicates that the relay may be set precisely using the calibration procedure
provided in the vendor document to obtain desired values of operating voltage and delay
with excellent repeatability. Repeatability is defined as variation in control voltage and
temperature. '

Ginna performs relay calibration utilizing the procedure provided in VTD-A0500-4002,
therefore the + 10% tolerance does not apply and the relay uncertainty is defined entirely

- in terms of its temperature uncertainty and control voltage uncertainty. Therefore the’

relay uncertainty is + 0.0%.

Temperature uncertainty (Tut)

'VTD-A0500-4002 does not specify time delay accuracy for variations in temperafure.

For the purposes of this calculation an uncertainty will be added for calculation of the
time delay temperature uncertainty. A value of + 0.625% will be used, which is

. equivalent to the value used for the temperature uncertainty associated with voltage.

Control Voltage Uncertainty (CVut)

VTD-A0500-4002 does not specify time delay accuracy for variations in control voltage.
For the purposes of this calculation an uncertainty will be added for calculation of the
time delay control voltage uncertainty. A value of + 0.10% will be used, which is
equivalent to the value used for the control voltage uncertainty associated with the relay.

_ Drift uncertainty (Dut)

Attachment 4 contains a summary of as found relay drift during testing. The worst case

~ results for a relay were 9.73 seconds between maximum and minimum values. For

conservatism this calculation will use + 9.73 seconds for drift. Utilizing the maximum

- analytical limit for time (136.8 seconds) as the span results in a value of +7.11% of

span.
M&TE uncertainty (MTEut)

Attachment 5 contains Dranitz manufacturer data. The Dranitz model 325 polymeter’s
time measurements accuracy is  0.003% of reading (z least significant digit). Test
timing is performed on the 0 to 999.99 or 0 to 99.999 second range. Utilizing the
maximum analytical limit for time (136.8 seconds) as the span, measurement accuracy is
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therefore + (0.003%)(136.8 seconds) + 0.01 seconds = + 0.014 seconds. Therefore the
time delay MTEut is equal to + 0.014% of a 136.8 second span.

10.4.6 Calibration uncertainty (Cut)

Past revisions of procedure PR-1.1 calibrated the degraded voltage relays at 92 volts with
a time delay of 40 seconds and an as-left tolerance of + 1.0 second. Since the relay was
calibrated at the single point, an uncertainty of 1.0/40 = + 2.5% was applied. The
procedure is being revised to set the relay at 105.2 volts and perform testing at 105.0
volts, therefore using the equation from section 5.1 (assumptions) the new calibration
value for time will be:

105.0 = (105.2)(1-e008!135-T)

(105.0/105.2) = (1-e B35 -Dy

(105.0/105.2) — 1 = -¢00&133-T)

-(105.0/105.2) + 1 = ¢@08133-D)

Ln{-(105.0/105.2) + 1] =0.08(13.5-T)

(1/0.08)(Ln[-(105.0/105.2) + 1)) =13.5-T

T =13.5- (1/0.08)(Ln{-(105.0/105.2) + 1])

T =91.8 seconds (setpoint SP-4042)

Since the relay is only calibrated at the single point, a calibration uncertainty of + 2.5%
will continue to be utilized which is £2.3 seconds. :

10.4.7 Potential Transformer bias (PTbt)

The potential transformers have an accuracy of + 0.3% of span. The change in time delay
for a given change in voltage will vary non-linearly according to the time-voltage
equation which is an exponential functlon The minimum calculated setpoint for voltage
was calculated as 105.0 volts and the maximum calculated setpoint for voltage was
calculated as 105.9 volts. In order to add a potential transformer bias a slope will be
- utilized for the straight line between the minimum and maximum calculated voltage
setpoints. The minimum analytical limit for time at 105.0 volts has been calculated to be
56.3 seconds and the minimum analytical limit for time at 105.9 volts has been
-calculated to be 60 seconds. A straight line between these points would have a slope of
(60-56.3)/(105.9-105.0) or 4.1 seconds per volt. Combining these terms, *+ 0.3%(120
volts)(4.1 seconds/volt) = 1.48 seconds. Utilizing the maximum analytical limit for time
(136.8 seconds) as the span, measurement bias is +(1.48 seconds)/(136 8 seconds) =
0.0108 or + 1.08%.

, Summary of Uncertainties and Biases

Rut * 0.0%

Tut +0.625%

CVut . +0.10%

Dut +x7.11%

MTEut +0.014%
Cut +2.5%

PTbt + 1.08%
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10.4.8 Determination of ~-TLU
- TLU = - (Rut? + Tut? + CVut® + Dut® + MTEu?® + Cut®)"? - PTut
—~TLU = - (0.0° + 0.625% + 6.162 +7117 +0.0142 + 259" _1.08
— TLU =-(57.2029)"* - 1.08
_TLU =-7.5633 - 1.08
~TLU = - 8.6433%
—TLU = - (136.8 seconds)(0.086433)
-— TLU = - 11.8 seconds
. 1049 Determination of +TLU
+TLU = (Rut® N Tut’ + CVut® + Dut? + MTEut® + Cut®)"? + PTut
+TLU = (0.07 + 0.625% + 0.10% + 7.11% +0.014% + 2.5)" + 1.08
+TLU = (57.2029)"2 + 1.08 |
+TLU =7.5633 + 1.08
+TLU = 8.6433%
+ TLU = (136.8 seconds)(0.086433)
+ TLU = 11.8 seconds
10.4.10  Minimum Calculated Setpoint at 105.0 volts (CSwm)
CSwn = ALy + (+ TLU) |
CSmin = 56.3 seconds + (11.8 seco\nds)
CSmmy = 68.1 seconds
10.4.11 Minimum Cz_alculated Setpoint at 105.9 volt; (CSMIN)
 CSyav= ALum + (+ TLU)

CSmm = 60.0 seconds + (11.8 seconds)
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CSmin = 71.8 seconds
10.4.12  Maximum Calculated Setpoint (CSmax)

CSmax = ALmax + (- TLU)

CSmax = 136.8 seconds + (- 11.8 seconds)

CSmax =125.0 secoﬁds
10.4.13  Channel Calibration Acceptance Value

CCA = + (Rut’ + Tut? + CVut? + Dut? + MTEut?)"?

CCA=#(0.0°+0.625" +0.10°+ 7.11% + 0.014%H'7

CCA = +(50.9529)'2

CCA=+x7.1381%

CCA = %(136.8 seconds)(0.071381)

CCA =+ 9.8 seconds
11.0  Calculations/Computations — Loss of Voltage Relays (Type 27N)
11.1  Loss of Voltage Relay Dropout Voltage Setpoints
11.1.1 Minimum Analytical Limit (ALmn)
Engineered safeguards sequence motors on Ginna’s 480 volt Class 1E busses are rated
440 and 460 volts. They are designed for 80% degraded voltage starting and 90%
degraded voltage continuous operation (see assumption 5.4]. Utilizing the 80% rating for
starting, the 440 volt motors can start at 352 volts and the 460 volt motors can start at
368 volts. _ . ;
The minimum analytical limit for the 480 volt Class 1E bus loss of voltage protection is
368 volts. This value is based on the NRC Safety Evaluation Report dated 3/26/1981 for
Amendment No. 38 to Provisional Operating License which approved the loss of voltage
relay setpoint of greater than or equal to 368 volts. Transposing this value through the
480/120 volt bus PT produces a voltage of 92.0 volts. This is the minimum voltage at
which the loss of voltage relay is expected to begin timing during an undervoltage
condition. The loss of voltage relays will begin timing for all voltages below the

minimum analytical limit.

A bus voltage of 368 volts would result in a slightly lower voltage at the terminals of the
motors due to the voltage drop in the motor feeder cables. Running motors are constant
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power devices. Therefore as terminal voltage decreases current requirement increases.
Starting motors are modeled differently than running motors. Starting motors are
constant impedance devices resulting in decreasing locked rotor current as bus voltage
decreases. The motors will therefore not draw maximum locked rotor current for this
short period of time when the bus voltage drops and subsequently recovers. The short
time delay associated with the loss of voltage relays will ensure the busses are tripped in
a true loss of voltage scenario. '

11.1.2 Maximum Analytical Limit (ALmax)

In order to ensure the loss of voltage relays do not inadvertently operate, a maximum
analytical limit is required. The maximum analytical limit for the 480 volt Class 1E bus
loss of voltage protection has been chosen to be 381.2 volts which is 79.42% of the 480
volt bus rated voltage. This value was chosen to allow a conservative margin above the
wost case value which is found in case 116L_2007_AB from DA-EE-96-068-03 (Offsite
Power Load Flow Study) to ensure the time delay coordinates with the most limiting
(recoverable) grid voltage conditions. The actual worst case voltage from case
116L_2007_AB is 79.64% of bus voltage. Therefore, using the conservative value of
381.2 volts and transposing this value through the 480/120 volt bus PT produces a
voltage of 95.3 volts. This is the maximum voltage at which the loss of voltage relay is
expected to begin timing during an undervoltage condition. The relay will not begin
timing for all voltages above this value.

11.2  Uncertainty Calculation
The loss of voltage relays are affected by the following sources of uncertainty and bias:

Ru - relay uncertainty

Tu - temperature uncertainty

CVu - control voltage uncertainty

Du - drift uncertainty

MTEu - measurement and test equipment uncertainty
Cb — calibration bias

PTb — potential transformer bias -

VDb - voltage drop bias

Total Loop Uncertainty (TLU) will be calculated with the fol]owing equations:

- TLU =-(Ru’ + Tu’ + CVu’ + Du’ + MTEw")'" - Cb - PTb - VDb

+#TLU = (RW + Tu® + CVu + D + MTEW)"? + PTh
VTD-A0500—4201 states in the “Speciﬂcations” section under “Tolerances” that the
operating voltage tolerance of + 2% is applicable based on use of the printed dial markings.

It indicates that more precise settings may be determined with three tolerances which should
be considered independent and may be cumulative. The three tolerances are (1) constant
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temperature and constant control voltage, (2) variation over allowable DC control voltage
range and (3) variation over temperature range.

Constant temperature and constant control voltage will be calculated in the relay uncertainty
section (Ru). Variation over allowable DC control voltage range will be calculated in the
control voltage uncertainty section (CVu). Variation over temperature range will be
calculated in the temperature uncertainty section (Tu).

11.2.1 Relay uncertainty (Ru)

VTD-A0500-4201 states in the ““‘Specifications” section under “Tolerances” that
repeatability at constant temperature and constant control voltage is + 0.1%. Therefore
relay uncertainty is + 0.1% of a 120 volt span.

11.2.2 " Temperature uncertainty (Tu)

The 27N relays contain the harmonic filter option. VTD-A0500-4002 states in the

“Specifications” section under “Harmonic Filter” that the relay tolerance is + 0.4%
between 10°C and 40°C.

The loss of voltage relays are located in the Relay Room and Screenhouse. UFSAR
- Table 3.11-1 indicates that normal temperature in these locations varies between S0°F
and 104°F (10°C to 40°C).

Therefore the temperature uncertainty is + 0.4% of a 120 volt span.
11.2.3 Control Voltage Uncertainty (CVu)

VTD-A0500-4201 states in the “Specifications” section under “Tolerances” that
repeatability over the allowable DC control power range is + 0.1%. The VTD also
identifies in the “Specifications” section under “Control Power” that the allowable
variation for the 125 VDC relays is 100 to 140 volts.

The highest voltage\on the DC distribution system occurs during equalization of the vital
batteries. Technical Specifications bases section B3.8.4 indicates that the normal
equalize voltage of the battery chargers is limited to less than or equal to 140 volts when
tied to the DC electrical power distribution system, due to the voltage rating of various
components and fuses. Therefore the upper voltage limit is 140 volts.

Technical Specifications Bases section B3.8.4 indicates that the minimum voltage limit
for the batteries is 2.13 volts per cell, which corresponds to a total minimum voltage
output of 128 volts per battery.

Actual voltage at the degraded voltage relays will be slightly below these values due to

cable impedance. Voltage drop is not required to be factored into this evaluation since
the actual parameter being evaluated is the range between highest and lowest voltages.
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Assuming that the variation in control voltage is linear over the 100 to 140 volt range (40
volt span), then the value can be adjusted for the actual control voltage range between

128 and 140 volts (12 volts span). [Refer to assumption 5.6] The uncertainty is therefore . -

(£0.1%)(12/40) = 0.03% of a 120 volt span.
[1.24 Drift uncertainty (Du)

Attachment 7 contains an IHPA computer run which calculated a 900 day drift of +
0.2411% of a 120 volt span and a maximum expected value of -0.279% of a 120 volt
span for the loss of voltage. For conservatism, the maximum expected value will be
used, therefore the drift uncertainty is + 0.28% of a 120 volt span.

11.2.5 M&TE uncertainty (MTEu)

A review of work orders determined that the Doble F2200 test set was used to calibrate
the degraded voltage relays. The typical uncertainty for the Doble test set is + 0.25%.
The typical value will be used, therefore M&TE uncertainty is + 0.25% of a 120 volt
span. ' : :

11.2.6 - Calibration bias (Cb)

The nominal setting for the loss of voltage relay is 93.2 volts (setpoint SP-2309). In
order to create a negative bias at the nominal setting, procedure PR-1.1 requires
caljbration between 93.2 and 93.7 volts (93.2, +0.5, -0.0 volts). The + 0.5 volts is

" 0.417% of 120 volts. The calibration bias is therefore -0.42% of a 120 volt span.

NOTE: The bias is equivalent to reducing the voltage to the relay and is therefore a
negative bias which will be added to the negative TLU.

11.2.7 Potential Transformer bias (PTb)

Potential transformer accuracy depends on its accuracy class and the total connected
burden. Nameplate information for the PT is documented in CMIS:

Wesiinghouse 480/120 volt potential transformers, style 254A4SIGO4, type |
"EMPL 0.6, ACC CL IL-44-060-2 line 7, FW impulse test 10KV. Thermal ratings
at ambient temperatures are 750 VA at 30 degrees C, 500 VA at 55 degrees C.

Attachment 3 contains Westinghouse bulletin 44-204 which shows that the type EMPL
- potential transformer has an accuracy rating of + 0.3% for burdens up to 75 VA and 85%
power factor (for W, X and Y burdens).

Based on drawings 10905-0054 sheet 3, 10905-0055 sheet 3, 10905-0056 sheet 3 and
10905-0057 sheet 3, the total burden on a PT consists of a type 27 and-a type 27N relay.
VTD-A0500-4002 identifies the burden of the 27 relay as 1.2 VA and VTD-A0500-4201
‘identifies the burden of the 27N relay as less than 0.5 VA. The total burden is therefore
1.7 VA ‘ :
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The total burden of 1.7 VA is less that 75 VA, therefore the potential transformer bias is
+0.3% of a 120 volt span.

11.2.8  Voltage Drop bias (VDb)

A review of drawings 21946-0054, 21946-0055, 21946-0056 and 29146-0057 and circuit
schedules L665, L666, L683 and L684 shows that maximum cable length is 520 feet for
circuit L683. The cable is #14 AWG and per Chapter 9, Table 9 of the NEC Handbook,
impedance is 3.1 +j0.073 ohms/1000 ft.

Total burden on the PT is 1.7 VA (refer to section on potential transformer bias).
I=(1.7 VA)/120V =0.014 A

R =2(520 ft)(3.1 + j0.073 ohms/1000 ft) =3.224 +; 0.0759 ohms = 3.22 ohms
Voltage drop = IR = (0.014A)(3.22 ohms) = 0.045 volts which is -0.038% of a 120 volt
span.

Therefore the voltage drop uncertainty is a bias of -0.038% of a 120 volt span.

NOTE: The bias is equivalent to reducing the voltage to the relay and is therefofe a
negative bias which will be added to the negative TLU.

Summary of Uncertamtles and Biases
Ru +0.1%
Tu +0.4%
CVu +0.03%
Du +0.28%
MTEu +0.25%
Cb -0.42%
PTH x0.3%
VDb -0.038%

11.2.9 Determination of -TLU -
~TLU =- (Ru? + Tu? + CVu? + Du® + MTEu?*)"2 - Cb - PTb - VDb
~TLU =~ (0.1> + 0.4> + 0.03* + 0.252 +0.25%)"2-0.42-0.3 -0.038
~TLU =-(0.3188)'2 - 0.42 - 0.3 - 0.038
~TLU =-0.5584 — 0.42 - 0.3 - 0.038
~TLU = - 1.3164%
-TLU = — (120 volts)(0.013164)

—TLU = - 1.58 volis
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11.2.10  Determination of +TLU
+TLU = (Ru? + Tu? + CVu? + Du? + MTEW)? + PTb
+TLU = (0.1 +0.4* + 0.03* +0.28° +0.25%)'% + 0.3
+TLU = (0.3188%)'% + 0.3
+TLU = 0.5584 + 0.3
+ TLU = 0.8584%
+ TLU = (120 volts)(0.008584)
+TLU = 1.03 volts
11.2.11  Minimum Calculated Setpoint (CSmN)
ajvne - ALy + (+ TLU)
CSmin = 92.0 + (1.03)
CSumin = 93.0 volts
11.2.12  Maximum Calculated Setpoint (CSmax)
CSwmax = ALyax + (~ TLU)
CSmax = 95.3 + (- 1.58)
CSmax=93.7 volts
11.2.13  Channel Calibration Acceptance Value
CCA =+ (Ru? + Tu® + CVu? + Du’ + MTEuZ)“z
CCA =+ (0.12 + 0.4% + 0.03% + 0.28% + 0.25'?
CCA = (0.3118%)"?
CCA = +0.5584%
CCA =+ (120 volts)(0.005584) ]

CCA =+0.67 volts

DA-EE-93-006-08 ‘ Page 33 of 49

Revision 5



11.3  Loss of Voltage Relay Time Delay Setpoints
The following design analyses have evaluated bus voltages during various loading scenarios:

DA-EE-96-068-03, Offsite Power Load Flow Study
DA-EE-92-11 1—01 , EDG A Dynamic Analysis
DA-EE-92-112-01, EDG B Dynamic Analysis

The time delay associated with the loss of voltage relays is required to actuate fast enough to
avoid prolonged stalling of motors in the event of a loss of voltage and also be sensitive
-enough to permit momentary recoverable voltage dips when large motors are started.

11.3.1 Minimum Analytical Limit for Loss of Voltage Relay Time Delay

The difference in source strength between the diesel generators and the offsite circuits

has a significant impact on the 480 volt bus voltages during dynamic conditions. When
the 480 volt safeguards busses are supplied from the grid, the voltage drop during the
safeguards sequence will not be the limiting condition for evaluation of the loss of
voltage relays. The largest magnitude voltage drop occurs when the emergency diesel
generators are supplying power. Analysis of the variations in bus voltage during the
safeguards sequence contained in the EDG A Dynamic Analysis and EDG B Dynamic
Analysis indicates that the loss of voltage relays will operate for certain scenarios. These
are recoverable scenarios, as shown in the analyses. Although highly improbable, the
worst case scenarios analyzed for bounding conditions are the cases in which the
containment spray motors and containment fans are started concurrently (attachment J9

in each analysis). The resulting plots of bus voltage versus time are below. The

difference between dropout and pickup on the loss of voltage relays is 1% (refer to
assumption 5.10). By inspection of the graphs, when voltage drops below 80% (which is
higher than the loss of voltage relay maximum analytical limit previously calculated) a
minimum time delay of 2 seconds will provide sufficient time for the diesel generator
exciter to respond and raise bus voltage above 81% (which is higher than the actual reset
value associated with an 80% dropout) of the loss of voltage relays. Therefore selcctmg a
minimum analytical limit of 2 seconds bounds by the cases evaluated. ‘
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There are pending changes to the EDG dynamic analyses, however the changes have
been reviewed and are not expected to significantly alter the acceleration time of the
motors or the minimum analytical limit established as 2.0 seconds.

11.3.2 Maximum Analytical Limit for Loss of Voltage Relay Time Delay

DA-EE-93-006-08 Page 35 of 49 Revision 5



The loss of voltage relays have a maximum analytical limit established in order to assure
the time delays associated with actuation of the undervoltage protection scheme and
subsequent starting of the emergency diesel generators and initiation of safeguards
sequence loads are adequate. A maximum time delay for the loss of voltage relays has
been established as 2.75 seconds. The time delay for undervoltage system actuation is
12.75 seconds (setpoint SP-2325) which includes 2.75 seconds for undervoltage
actuation and 10 seconds for diesel starting. This value is utilized in the COLR and
Technical Specifications.

11.4  Uncertainty Calculation

11.4.1

11.4.2

11.4.3

The time delay for the loss of voltage relays is affected by the following sources of
uncertainty and bias: -

Rut - relay uncertainty

Tut — temperature uncertainty

CVut - control voltage uncertainty

Dut — drift uncertainty

MTEut — measurement and test equipment uncertainty
Cut — calibration uncertainty

Total Loop Uncertainty (TLU) is calculated with the following equétions:

- TLU = -(Rut’ + Tut* + CVut? + Dut? + MTEut’ + Cut’)"”

+ TLU = (Rut’ + Tut® + CVut’ + Dut’ + MTEut® + Cut’)'”?

Relay uncertainty (Rut)

VTD-A0500-4201 does not specify a time delay accuracy. This accuracy will be
conservatively based on how accurate the field calibration is performed. Since the relay
is field calibrated to the nearest 0.1 second, the relay time delay accuracy is £0.05
seconds which is +2.5% of a 2.0 second span, utilizing the minimum analytical limit for,
time as the span.

Temperature uncertainty (Tut)

VTD-A0500-4002 does not specify time delay accuracy for variations in temperature.
For the purposes of this calculation an uncertainty will be added for calculation of the
time delay temperature uncertainty. A value of + 0.4% will be used, which is equivalent
to the value used for the temperature uncertainty associated with voltage.

Control 'Voltage Uncertainty (CVut)

VTD-A0500-4002 does not specify time delay accuracy for variations in control voltage.
For the purposes of this calculation an uncertainty will be added for calculation of the
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time delay control voltage uricertainty A value of +0.10% will be used, which is_
©_equivalent to the stated tolerance of + 0.10% repeatability over the allowable control
power range, found in the VTD “Specxflcatxons section under “Tolerances”.

11 4.4 Drift uncertainty (Dut) -

Attachment 6 contains a summary of as found relay drift during testing. The worst case
results for a relay were 0.03 seconds between maximum and minimum values. For
conservatism this calculation will use +0.03 seconds for drift. Utilizing the minimum
analytical limit for time as the span (2.0 seconds), drift uncertainty becomes +1.5% of
span.

11.4.5 M&TE uncertainty (MTEut)

Attachment 5 contains Dranitz manufacturer data. The Dranitz model 325 polymeter’s
time measurements accuracy is + 0.003% of reading (& least significant digit). Test
timing is performed on the 0 to 999.99 or 0 to 99.999 second range. Utilizing the

. minimum analytical limit for time (2.0 seconds) as the span, measurement accuracy is
therefore + (0.003%)(2.0 seconds) + 0.01 seconds = + 0.016 seconds Therefore the time
delay. MTEut is equal 0 016/2.0 = 10. 8% of a 2.0 second span.

11.4.6 Calibration uncertainty (Cut) :
Procedure PR-1.1 indicates that the time delay relays are calibrated at 2.4 seconds

(setpoint SP-2311) with an as left tolerance of +0. 12 seconds. An as-left tolerance of
+0.12 seconds represents an uncertainty of +6.0% of a 2.0 second span.

‘Summary of Uncertainties and Biases
Rut ' +2.5%
Tut - + 0.40%
CVut +0.10%
Dut +1.5%
"MTEut = |  +0.8% -
| Cut - 26.0%

/

‘11.4.7 s Determmatlon of —TLU |
- TLU =~ (Rut’ + Tut’ + CVut® + Dut® + MTEut2 +Cut?)'®
~TLU =~ (2.5 +0.40° + 0.10%+ 1.5% + 0.82 + 6,09
= TLU =-(45.3100)"*.
TLU=- 6.7313%

- TLU = (2.0 seconds)(0.067313)
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— TLU =-0.13 seconds
11.4.8 Determination of +TLU ’
+TLU = (Rut? + Tut? + cv{n2 + Dut? + MTEut® + Cutz)m
+TLU = (2.5% + 0.40* + 0.10% + 1.52 +:O.82 +6.0H'? |
+TLU = (45.3 1'00)"2
+TLU =6.7313%
+ TLU = (2.0 seconds)(0.067313)
+ TLU = 0.13 seconds
11.4.9 Minimum Calculated Setpoint (CSm)
CSmn = ALmin + (+ TLU)
CSmmv = 2.0 seconds + (0.13 seconds)
CSmin = 2.13 seconds
11.4.10 Maximum Calculated Setpoint (CSpmax)
CSmax = ALmax + (- TLU)
CSmax = 2.75 seconds + (0.13 seconds)
CSMAX = 2.62 seconds
11.4.11  Channel Calibration Accepfance Value
CCA =+ (Ru’ + Tu? + CVu? + Du’ + MTEW)'?2 .
CCA=2(2.5"+0.40° +0.10* + 1.5° + 0.8%)'?
CCA =+(9.31)""
“ CCA =%3.0512%
CCA == (2.0 seconds)(0.030512)

CCA =+0.06 seconds
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12.0  Calculations/Computations for Bus Voltmeters (Type KA-241)

There are four analog voltmeters for the 480 volt safeguards busses located on the Main
Control Board.

12.1  Contributions to Uncertainty
The voltmeters are affected by the following sources of uncertainty and bias:

RAu - Reference Accuracy uncertainty

Ru - Readability uncertainty

Tu — Temperature uncertainty

Du — Drift uncertainty

MTEu -~ Measurement and Test Equipment uncertainty
CTu - Calibration Tolerance uncertainty

PTb ~ Potential Transformer bias

VDb - Voltage Drop bias

Total Loop Uncertainty (TLU) will be calculated with the following equations:
- TLU = -(RAW’ + Ru’ + Tu? + Du’ + MTEw’ +CTu?)'"” - PTb ~ VDb
+TLU = (RA? + Ru? + To? + Du? + MTEW +CTu))'® + PTb
12.1.1 PT bias (PTh): |

There are two potential transformers which step down the bus voltage for input to the
voltmeters as shown on DWG 33013-1736 sheet 8. A selector switch determines the phase
voltage to be measured. The PTs are Westinghouse style 7526A02G04, 480/120V, 0.6%
accuracy class at W burden and 1.2% accuracy class at X burden according to Attachment
11, Westinghouse Product Bulletin 44-200A.

The total burden on the PT is from the KA-241 Voltmeter. Other connected equipment
includes the Basler Sync-check relay type BE1-25, and the KI-241 Synchro-scope with the
associated voltmeter which can be neglected because these instruments will only be
introduced into the circuit momentarily during monthly testing of the diesel generators.
These instruments will not be used during all other operating conditions.

Attachment # 8 contains the Westinghouse Application Data publication 43-200 which
indicates the AC burden on the PT from the KA-241 Voltmeter is 1.92Watts at 120V. At
150V, this will be 2.4Watts based on the following:

(1.92Waits @ 120Volts) - g—ov—o”i = 2. 4Waits @ 150Volts
. ) .

OVolts

The ASA Standard ‘W Burden’ is 12.5VA with a power factor as low as .1; The burden on
this PT falls into this category. Therefore, the accuracy class of .6% will apply.
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12.1.2 Voltage Drop bias (VDb):

A review of drawings 21946-0054, 21946-0055, 21946-0056, and 21946-0057 and circuit
schedules L181, L.312, 1425 and L.582 shows that maximum calbe length is 350 feet (each)
for circuits L425 and L502. The cable is #10 AWG, run in conduit for 120 feet. For
conservatism, the entire run will be considered to be run in steel conduit. Each run will total
700 feet. The impedance of the conductor is 1.2+j0.063 ohms/1000ft according to the NEC
handbook Chapter 9 Table 9. The total burden on a PT consists of a type KA-241 voltmeter
with a burden of 2.4Watts at 150Volts (refer to section on PT bias).

Total burden on the PT is 2.4 watts (refer to section on potential transformer bias).
I=(2.4 VA)/150V =0.016 A
R = 2(350 ft)(1.2 + j0.063 ohms/1000 ft) = 0.84 + j 0.0441 ohms = 0.84 ohms
Voltage drop = IR = (0.016A)(0.084 ohms) = 0.0134 volts which is 0.009% of a 150 volt
span, _ :
This voltage drop is therefore .009% of a 150V span.

12.1.3 Measurement and Test Equipment Uncertainty (MTEu):

Attachment # 10 contains a copy of vendor data sheets for the Arbiter Model 1040C which is
used for calibration. It indicates that accuracy is 0.25%

12.1.4 Reference Accuracy (RAu):
According to VTD-W0120-4470, the rated accuracy class of the KA-241 is 1%.
12.1.5 Drift (Du):

The drift associated with the voltmeters will be assumed to be equal to the reference
accuracy of 1%. (See assumption 5.11)

12.1.6 Readability uncertainty (Ru):
There is no vendor data available for the readability of the meter. Readability will be based

on half of the smallest demarcation on the scale. The voltmeter is divided in demarcations of
10 Volts so the readability uncertainty will be 5 volts or .83% of the 600 volt scale.
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12.1.7 Calibration Tolerance (CTu):

From Calibration Procedures CP-501.3, CP-501.4, CP-501.5, and CP-501.6 the allowed
tolerance in calibrations is 6.0Volts or 1% of the 600V span. '

12.1.8 Temperature uncertainty (Tu):

No vendor data is available for the temperature uncertainty associated with these voltmeters.
Using ANSI C39.1 for guidance a 1% temperature uncertainty will be applied.

Summary of Uncertainties and Biases

RAu 1%
Ru. 83%
Tu 1%

CTu 1%
Du 1%

MTEu 25%

VDb .009%

PTb 6%

12.1.9 . Determination of -TLU
- TLU = -(RAu? + Ru? +CTu? + Tu? + Du? + MTEu)"? - PTb - VDb
STLU =-(12+ .83* +12+ 12+ 12+ 25%)'2 . 6 - .009
-TLU = -(4.7_514)"2- 6—.009
TLU=-2.179 - 6 - 009 |
-TLU = -2.7888%
-TLU = -(6OQvolts)( -0.027888)
- TLU =-16.7 Volts
12.1.10  Determination of +4TLU
+TLU = (RAU? + Ru? +CTu? + Tu? + Du® + MTEu?)'? + PTb
+TLU=(12+ .832A +12+ 12412+ 259" + 6
+TLU = (4.7514)"2 + 6
+TLU =2.1798 + .6

+ TLU = 2.7798%
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+ TLU = (600volts)(0.027798)
+ TLU =16.7 Volts i
12.1.11 Minimum Ca_lcuiated Setpoint (CSmmw):
The Minimum Analytical Limit is EOP setpoint R.11 (SP-2312). The minimum
calculated setpoint is required to be greater than the minimum analytical limit by the
Total Loop Uncertainty (TLU):
CSM[N = ALMIN + TLU

CSmm = 414 volts + 17 volts = 431 volts

12.1.12  The existing Operator Decision Setpoint (OD) i:; 420 volts (EOP Setpoint R.1, SP-
0078). '

The existing setpoint of 420 volts is less than the calculated minimum setpoint of 431
volts. See Recommendations in section 14.3.
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13.0 Results

13.1  The following setpoint values have been determined in this calculation:

Degraded Voltage Relay Operate Voltage Setpoints

. - setpoint as a percentage | setpoint transposed to
setpoint Pescrxptxon Value . of bus voltage 120 volt bus voltage
SP-2312 | ALmin 414.0 86.25% 103.5
SP-3524 | ALmax ( 432.0 90.00% ~ 108.0
SP-4023 | CSmin 420.0 87.50% 105.0
SP-4022 | CSmax 423.6 88.25% 105.9
SP-4024 | CCA 1.1 N/A N/A
SP-3526 | NOMINAL 420.8 87.67% 105.2

‘ Degraded Voltage Relay Time Delay Setpoints
Setpoint | Description Value N/A N/A
SP-4034 ALM|N@420,0 56.3 N/A N/A
SP-4035 | ALmine423. 60.0 N/A N/A
SP-4025 | ALmax 136.8 | N/A -N/A
SP-4036 | CSmme@4200 68.1 "N/A N/A
SP-4037 | CSmines236 71.8 N/A N/A
SP-4038 | CSmax 125.0 N/A N/A
SP-4039 | CCA 9.8 N/A N/A
SP-4042 | NOMINAL 91.8 N/A N/A
Loss of Voltage Relay Dropout Voltage Setpoints

. . setpoint as a percentage | setpoint transposed to
.Setpomt Description Value of bus voltage 120 volt bus voltage
SP-2308 | ALmin 368.0 76.67% 92
SP-4026 | ALmax 381.2 79.42% 95.3
SP-4029 | CSmm 372.0 77.50% 93
SP-4028 | CSmax 374.8 78.08 93.7
SP-4030 | CCA 0.67 N/A N/A
SP-2309 | NOMINAL 372.8 77.67% 932

| Loss of Voltage Relay Time Delay Setpoints
Setpoint | Description Value N/A N/A
SP-4027 | ALmin 2.0 N/A N/A
SP-2241 | ALmax 2.75 N/A - N/A
SP-4032 | CSmin 2.13 N/A N/A
SP-4031 | CSmax 2.62 ‘N/A N/A
SP-4033 | CCA 0.06 N/A N/A
SP-2311 | NOMINAL 2.4 N/A N/A
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13.2  The chart on the following page depicts the characteristic curves for the degraded voltage
relays with the new calculated setpoints. The most limiting 480 volt bus voltage is also
shown (which appears as a step function) as well as the thermal capability curves for
equipment connected to the bus (see assumption 5.5). The chart demonstrate the proper
application of the degraded voltage relays to ensure equipment protection and provide
proper coordination with the bus voltage rccovery during the most limiting degraded voltage
condition.

The Class 1E 480 volt safeguards busses 14, 16 17 and 18 are normally fed from the offsite
sources (circuit 7T and circuit 767). The safeguards busses are backed by the emergency
diesel generators in order to provide AC power in the event that offsite power is not
available. The worst case voltages occur on the 430 volt safeguards busses during the
sequential starting of emergency safeguards sequence loads.

The following design analysis have evaluated bus voltages during various loading scenarios:

DA-EE-96-068-03, Offsite Power Load Flow Study
DA-EE-92-111-01, EDG A Dynamic Analysis
DA-EE-92-112-01, EDG B Dynamic Analysis

The differences in source strength between the diesel generators and the offsite circuits have
a significant impact on the 480 volt bus voltages during dynamic conditions. During the
most limiting voltage conditions on the grid, voltage will drop at the start of the safeguards
sequence and the voltage recovery will be determined by the automatic tap changer
responding and stepping up voltages in time periods equal to the maximum delay associated
with the operation of the tap changer. This time delay will be the most limiting condition for
analysis of degraded voltage relay response since the recover of voltage will be competing
against the timing of the degraded voltage relay.

A summary of the calculated worst case bus voltages is contained in section 2.1 of the
Offsite Power Load Flow Study. This indicates the worst case voltage occurs on bus 14
during an accident scenario with circuit 767 providing offsite power, analyzed in load flow
case 116L_2007_AB. The minimum voltage is calculated as 79.64% of the 480 volt bus
rating, or 382.3 volts.
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13.3 The chart below the characteristic curves for the loss of voltage relays with the new
calculated setpoints. The most limiting 480 volt bus voltage is also shown (which is outside
the range of the loss of voltage relays). The chart demonstrate the proper application of the
loss of voltage to ensure equipment protection and provide proper coordination with the bus
voltage recovery during the most limiting degraded voltage condition.

Loss of Voltage Relay Coordination
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13.4 Evaluation of Acceptance Criteria

Acceptance Criteria #1
Engineered safety features motors will start and accelerate the driven loads within the
required time without the undervoltage voltage relays actuating. -

Assessment of Calculations vs. Acceptance Criteria #1

The chart for the degraded voltage relays in section 13.2 and the chart for the loss of voltage
relays in section 13.3 demonstrate that the setpoints have been properly applied to coordinate
with the range of potential bus voltages and the limiting conditions for protection of loads.-
The degraded voltage relays have been shown to provide enough time delay for the loads to
energize for the most limiting condition with offsite power supplying power to the
safeguards busses. The loss of voltage relays have been set at a value which will permit the
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relay to reset when bus voltage recovers during the most limiting condition when three
motors start concurrently during the safeguards sequence (highly improbable scenario).

Acceptance Criteria #2
Degraded voltage relays shall be set to allow operation of connected loads at degraded

voltages (above the equipment ratings) and actuate at a degraded voltage (below equipment
ratings) to ensure equlpment thermal damage does not occur due to the degraded voltage
condition.

‘Assessment of Calculations vs. Acceptance Criteria #2
The minimum calculated setpoint for the degraded voltage relays has been determined to be

105.0 (420 volts on the 480 volt bus) volts and the maximum calculated setpoint determined
to be 105.9 volts (423.6 volts on the 480 volt bus). As shown on the chart in section 13.2, the
degraded voltage relays will actuate as low as 103.5 volts (414 volts on the 480 volt bus)
when accounting for the uncertainty and bias terms associated with the degraded voltage
relays. Actuation of the degraded voltage relays above 414 volts will ensure that equipment
is protected from thermal damage due to a degraded voltage condition. The curve also shows
the margin available between equipment thermal capability curves and degraded voltage
relay actuation.

Acceptance Criteria #3
The loss of voltage relays shall be set to detect a complete loss of voltage.

Assessment of Calculations vs. Acceptance Criteria #3

The minimum analytical limit for the loss of voltage relays is 92 volts (368 volts on the 480
volt bus). This voltage has been established based on the starting capability of the loads fed
from the 480 volt bus. Any voltage below this value is consxdered a complete loss of voltage
and the loss of voltage relays are expected to actuate.

Acceptance Criteria #4 _
The degraded voltage relays shall be set to provide protection from abnormally low voltage.

Assessment of Calculations vs. Acceptance Criteria #4
The chart in section 13.2 contains the coordination curve for the degraded voltage relays and
* includes curves for the thermal capability of equipment fed from the busses. This chart
demonstrates that the degraded voltage relays will actuate before equipment experiences
thermal damage from operation at degraded voltages. Including the uncertainty and bias
terms, the degraded voltage relays will actuate between 103.5 volts (414 volts on the 480
volt bus) and 105 volts (432 volts on the 480 volt bus). The most limiting value of 414 volts
has been selected since it represents the lowest acceptable voltage for long term operation of
equipment fed from the 480 volt busses.

Acceptance Criteria #5 ‘
The degraded voltage relays shall not actuate during the engineered safeguards sequence

with the busses supplied by the emergency diesel generators.

~ Assessment of Calculations vs. Acceptance Criteria #5
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14.0

14.1

14.2

14.3.

The setpoints for the degraded voltage relays have been chosen to ensure the relays do not
inadvertently actuate during the safeguards sequence. When the 480 volt busses are supplied
from the emergency diesel generators bus voltage will drop to a lower value than when the
480 volt busses are supplied from offsite power, however the duration of the voltage dip will
be shorter when the busses are supplied by the diesel generators. Therefore the most limiting
condition for the actuation of the undervoltage relays is when the 480 volt busses are
supplied by offsite power. The chart in section 13.2 shows the voltage profile for the most
limiting condition on the 480 volt busses. This chart demonstrates that the voltage will
recover before the degraded voltage relays time out and actuate. Since the relays do not
actuate for this most limiting condition, they will not actuate for conditions when the 480
volt busses are supplied by the diesel generators.

Acceptance Criteria #6
The time delay on the loss of voltage relays shall be set to prevent inadvertent actuation

during actuation of the safeguards sequence loads when the emergency busses are supplied
from onsite sources.

Assessment of Calculations vs. Acceptance Criteria #6

The time delay for the loss of voltage relays, including uncertainty and bias terms ranges
from 2.0 seconds to 2.75 seconds. These values have been chosen to ensure the loss of
voltage relays do not inadvertently actuate. The most limiting condition evaluated (highly
improbable) is for a concurrent start of the containment spray pump and two containment
fans during actuation of the safeguards sequence. The bus voltage during this scenario will
drop below the setpoint of the loss of voltage relays and remain there for approximately 1.5
seconds. The minimum analytical limit selected at 2.0 seconds provides time for the dlCSCl
generator to recover bus voltage before the loss of voltage relays actuate.

Acceptance Criteria #7
The minimum calculated setpoint for the bus voltmeters should be greater than the operator

decision setpoint.

Assessment of Calculations vs. Acceptance Criteria #7

The existing setpoint of 420 volts is less than the calculated minimum setpoint of 431 volts.
See Recommendations in section 14.3.

Recommendations

Additional margin between the recovery of bus voltage and the setpoint of the degraded
voltage relays can be obtained by blocking the lowest tap setting on the offsite power
voltage regulator for circuit 767. TSR 2007-0160 has been initiated to evaluate this
recommendation.

Revise the TRM to include new undervoltage relay setpoints. CA-2007-002776 is tracking
this item.

Procedure AP-ELEC.2 requires Operations to start both emergency diesel generators if any
480 volt safeguards bus voltage lowers to less than 420 volts. If bus voltage drops below 414
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volts, Operations is required to transfer the safeguards busses to the emergency diesel
‘generators. It is recommended that these values are revised to-start the diesel generator at a
voltage of 440 volts and transfer safeguards busses to the diesel generators at a voltage of
430 volts. Based on a review of AutoLog values from January of 2005 until August of 2007,
* the minimum bus voltage recorded is 462 volts with average values of 480 volts. Therefore a
value of 440 volts is indicative of a problem. This procedure change would provide.
additional assurance that electrical loads would not be operated for a significant amount of
time at minimum acceptable voltage. CA-2007-001371 is currently tracking a revision to
AP-ELEC.2 for this issue. :

144 Calibration procedure PR-1.1 and test procedures PT-9.1.14, PT-9.1.16, PT-9.1.17 and PT-
. 9.1.18 should be revised to incorporate the new setpoints contained in this calculation.
Required changes are identified in the “Conclusions” sections of this calculation (3.2, 3.3,
3.4 and 3.5). ' ‘ .

N
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No. Calib.
Sets= 74
Test Calibration Points: 2 Function: ITE-27
Calib. ’ AL AF AL AF DELTA  DELTA
SetNo. TAG MODEL FUNCTION Date Date _Days Valug Value Vac %Span
1 27B-18 ABB-ITE-27 480V-UVD 4/10/1992  3/19/1994 708 104.600 105.000 0.400  0.3333
| 4/10/1992  3/19/1994 708 104.800 0.000 -104.800  -87.3333
2 27B-18 ABB-ITE-27 480V-UVD 3/19/1994  4/11/1995 388 104.800 104.800 0.000  0.0000
3/19/1994  4/11/1995 388 104.900 0.000 -104.900 -87.4167
3 27B-18 ABB-ITE-27 480V-UVD 4/111985  4/12/1996 367 105.000 104.700 -0.300  -0.2500
4/11/1995  4/12/1996 367 105.200 0.000 -105.200 -87.6667
4 278-18 ABB-[TE-27 480V-UVD 4/12/1996  10/28/1997 564 104.800 105.700 0900  0.7500
4/12/1996 10/28/1997 564 105.000 0.000 -105.000 -87.5000
5 27B-18 ABB-ITE-27 480V-UVD 3/9/1999  9/26/2000 567 105.600 105.300 -0.300  -0.2500
. 3/9/1999  ©/26/2000 567 106.100 0.000 -106.100 -88.4167
6 27B-18 ABB-ITE-27 480V-UVD 9/26/2000  3/26/2002 546 105.300 105.500 0.200 0.1667
9/26/2000  3/26/2002 546 105.500 0.000 -105.500 -87.9167
7 278-18 ABB-ITE-27 480V-UVD 3/26/2002  9/30/2003 553 105.500 105.600 0.100  0.0833
. - I 3/26/2002  9/30/2003 553 105.700 0.000 -105.700 -88.0833
8 27B-18 ABB-iTE-27 480V-UVD 9/30/2003  3/31/2005 548 105.300 104.800 -0500 -0.4167
9/30/2003  3/31/2005 548 105.500 0.000 -105.500 -87.9167
9 278-18 ABB-{TE-27 480V-UVD 3/31/2005  10/6/2006 554 105.200 105.300 0.100  ©0.0833
' 3/31/2005  10/6/2006 554 105.400 105.500 0.100  0.0833
10 27-18 ABB-ITE-27 480V-UVD 4/10/1992  3/16/1994 705 - 104.600 104.400 -0.200 -0.1667
4/10/1992  3/16/1994 705 104.700 0.000 -104.700 -87.2500
11 27-18 ABB-ITE-27 480V-UVD 3/16/1994  4/11/1995 391 104.900 104.600 -0.300  -0.2500
3/16/1994  4/11/19395 391 104.910 0.000 -104.910 -87.4250
t2  27-18 ABB-ITE-27 480V-UVD 41111996 10/27/1997 564 105.000 105600 -  0.600  0.5000
4/11/1996 10/27/1997 564 105.500 0.000 -105.500 -87.9167
13 27-18 ABB-ITE-27 480V-UVD 10/27/1997  3/9/1999 498 105.300 105.700 0400  0.3333
10/27/1997  3/9/1999 4398 105.500 0.000 -105.500 -87.9167
14 27-18 ABB-ITE-27 480V-UVD 3/9/1999  9/26/2000 567 105.400 105.000 -0.400  -0.3333
3/9/1999  9/26/2000 567 105.600 0.000 -105.600  -88.0000
15 27-18 ABB-ITE-27 480V-UVD 9/26/2000  3/26/2002 546 105.300 105.400 ~ 0100  0.0833
' 9/26/2000  3/26/2002 546 105.400 0.000 -105.400 -87.8333
16  27-18 ABB-ITE-27 480V-UVD 3/26/2002  9/30/2003 553 105.400 105.200 -0.200 -0.1667
3/26/2002  9/30/2003 553 105.600 0.000 -105.600 -88.0000
17 2718 ABB-ITE-27 480V-UVD 9/30/2003  3/31/2005 548 105.200 104.900 -0300 -0.2500
9/30/2003  3/31/2005 548 105.500 0.000 -105.500 -87.9167
18 27-18 ABB-ITE-27 480V-UVD 3/31/2005 10/14/2006 562 105,200 105.300 0.100  0.0833
3/31/2005 10/14/2006 562 105.500 105.500 0.000  0.0000
19 27B-17 ABB-ITE-27 480V-UVD 4/21/1992  3/23/1994 701 104.500 -105.100 0.600 05000
' 4/21/1992  3/23/1994 701 104.800 0.000 -104.800 -87.3333
20 27B-17 ABB-ITE-27 480V-UVD 3/23/1994 4/10/1995 283 104.900 104.800 -0.100 -0.0833
3/23/1994  4/10/1995 383 105.000 0.000 -105.000  -87.5000
21 27B-17 ABB-ITE-27 480V-UVD 4/10/1995  4/23/1996 379 104.800 104.900 0.100
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Calib. AL AfF AL AlF DELTA DELTA
SetNo. TAG MODEL FUNCTION Date Date Days Value Value Vac %Span

4/10/1985  4/23/1896 379 105.000 0.000 -105.000 -87.5000
22 278-17 ABB-ITE-27 480V-UVD 4/23/19968  11/1/1997 557 104.800 104.600 -0.200 -0.1667
) 4/23/1986  11/1/1997 557 104.800 0.000 -104.800 -87.3333
- 23 278-17 ABB-ITE-27 480V-UVD 1111997 3/8/1999 492 105.300 105.700 0.400 0.3333
11/1/1997 3/8/1999 492 106.000 0.000 -106.000 -88.3333
24 27B-17 ABB-ITE-27 480V-UVD . 3/8/19%9  9/30/2000 572 105.200 104.400 -0.800 -0.6667
3/8/1999  9/30/2000 572 105.500 0.000 -105.500 -87.9167
25 27B-17 ABB-ITE-27 480V-UVD 9/30/2000 4/3/2002 550 105.100 105.500 0.400 0.3333
9/30/2000 4/3/2002 550 105.800 0.000 -105.800 -88.1667
26 278-17 ABB-ITE-27 480V-UVD 4/3/2002  9/23/2003 538 105.200 105.200 0.000 0.0000
) 4/3/2002  9/23/2003 538 105.500 0.000 -105.500 -87.9167
27 27B-17 ABB-ITE-27 480V-UVD 9/23/2003  3/30/2005 554 105.200 105.000 -0.200 -0.1667
9/23/2003  3/30/2005 554 -105.400 0.000 -105.400 -87.8333
28 27B-17 ABB-{TE-27 480V-UVD 3/30/2005 10/18/2006 567 105.500 105.500 0.000 0.0000
- 3/30/2005 10/18/2006 567 105.800 105.700 -0.100 -0.0833
29 2717 ABB-ITE-27 480V-UVD 3/29/1991  4/21/1992 389 104.710 104.400 -0.310 -0.2583
] 3/29/1991  4/21/1992 389 105.240 0.000 -105.24Q0 -87.7000
30 27-17 ABB-ITE-27 480V-UVD 4/10/1995  4/23/1996 379 104.800 105.400 0600  0.5000
4/10/1995  4/23/1996 379 105.300 0.000 -105.300 -87.7500
31 27-17 ABB-ITE-27 480V-UVD 4/23/1996  11/1/1997 557 104.800 104.600 -0.200 -0.1667
—_ 4/23/1996  11/1/1997 557 105.100 0.000 -105.100 -87.5833
32 2717 ABB-ITE-27 480V-UVD 11/4/1997 3/8/1999 492 105.200 105.300 0.100 0.0833
11/1/1997 3/8/1999 492 105.400 0.000 -105.400 -87.8333
33 27-17 ABB-ITE-27 480V-UVD 3/8/1999 9/30/2000 572 105.300 104.900 -0.400 -0.3333
: ) 3/8/1999  9/30/2000 572 105.400 0.000 -105.400 -87.8333
34 2717 ABB-ITE-27 480V-UVD 9/30/2000 4/2/2002 549 105.400 105.300 -0.100  -0.0833
9/30/2000 4/2/2002 549 105.700 0.000 -105.700 -88.0833
35 27-17 ABB-ITE-27 480V-UVD 4/2/2002  9/23/2003 539 105.300 105.400 0.100 0.0833
. ' 4/2/2002  9/23/2003 539 105.500 0.000 -105.500 -87.9167
36 27-17 ABB-ITE-27 480V-UVD 9/23/2003  3/27/2005 551 105.300 105.200 -0.100  -0.0833
9/23/2003  3/27/2005 551 105.700 0.000 -105.700 -88.0833
37 27-17 . ABB-ITE-27 480V-UVD 3/27/2005 10/18/2006 570 105.200 105.000 -0.200 -0.1667
3/27/2005 10/18/2006 570 105.600 105.800 0.200 0.1667
38 278-16 ABB-ITE-27 480V-UVD 3/18/1994 4/9/1995 387 104.800 104.300 -0.500 -0.4167
: 3/18/1994 4/9/1995 387 105.000 0.000 -105.000 -87.5000
39 278-16 ABB-ITE-27 480V-UVD 4/9/1985  4/22/1996 379 104.900 104.900 0.000 0.0000
4/9/1995  4/22/1996 379 105.000 0.000 -105.000 -87.5000
40 278-16 ABB-ITE-27 480V-UVD 4/22/1996 11/1/1997 558 104.900 105.300 0.400 0.3333
) ] : 4/22/1996  11/1/1997 558 104.800 0.000 -104.900 -87.4167
41 27B-16 ABB-ITE-27 480V-UVD 11/11997 3/6/1999 490 105.200 105.400 0.200 0.1667
11/1/1997 3/6/1999 490 105.300 0.000 -105.300 -87.7500
42 278-16 ABB-ITE-27 480V-UVD 3/6/1999  10/2/2000 576 105.300 105.100 -0.200 -0.1667
' 3/6/1998  10/2/2000 576 105.400 0.000 -105.400 -87.8333
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Calib. AL A/F AL AF DELTA DELTA
SetNo. TAG MODEL FUNCTION Date Date Days Value Value Vac %Span

43 27B-16 ABB-ITE-27 480V-UVD 10/2/2000 4/3/2002 548 105.100 105.400 0.300 0.2500
10/2/2000  4/3/2002 548 105.200 0.000 -105.200  -87.6667

44 278-16 ABB-ITE-27 480V-UVD 4/3/2002  9/24/2003 539 105.400 105.100 -0.300 -0.2500
4/3/2002  9/24/2003 539 105.600 - 0.000 -105.600 -88.0000 .

45 27B-16 ABB-ITE-27 480V-UVD 9/24/2003  3/31/2005 554 105.300 105.000 -0.300 -0.2500

9/24/2003  3/31/2005 554 105.400 0.000 -105.400 -87.8333

46 27B-16 ABB-ITE-27. 480V-UVD 3/31/2005 10/18/2006 566 105.200 105.100 0.100  -0.0833.

3/31/2005 10/18/2006 566 105.300 105.300 0.000 0.0000

47 27-16 ABB-ITE-27 480V-UVD 4/20/1992 3/18/1994 697 104.500 104.800 0.300 0.2500

- 4/20/1992 3/18/1994 697 104.900 0.000 -104.900 -87.4167

48 27-16 ABB-ITE-27 480V-UVD 3/18/19%4 4/9/1995 387 104.900 104.600 . -0.300 -0.2500

3/18/1934 4/9/1995 387 105.200 0.000 -105.200 -87.6667

49 27-16 ABB-ITE-27 480V-UVD 4/9/1895  4/22/1986 379 105.100 105.300 0.200 0.1667

4/9/1995  4/22/1996 . 379 105.300 0.000 -105.300 -87.7500

50 27-16 ABB-ITE-27 480V-UVD 4/22/1996 10/31/1997 557 104.900 104.900 0.000 0.0000
’ 4/22/1986 10/31/1997 557 105.100 0.000 -105.100 -87.5833

51 27-16 ABB-ITE-27 480V-UVD 10/31/1997 3/5/1999 490 105.500 105.700 0.200 0.1667

' 10/31/1997 3/5/1999 490 105.600 0.000 -105.600 -88.0000

52 27-16 ABB-ITE-27 480V-UVD 3/5/1999  10/2/2000 577 105.200 105.200 0.000 0.0000

: 3/5/1998  10/2/2000 577 105.500 0.000 -105.500 -87.9167

53 27-16 ABB-ITE-27 480V-UVD 10/2/2000 413/2002 548 105.300 105.610 0.310 0.2583

10/2/2000 4/3/2002 548 105.600 0.000 -105.600 -88.0000

54  27-16 ABB-ITE-27 480V-UVD 4/3/2002 = 9/24/2003 539 105.500 105.700 0.200 0.1667

. 4/3/2002  9/24/2003 539 105.800 0.000 -105.800 -88.1667

55 27-16 ABB-[TE-27 480V-UVD 9/24/2003  3/31/2005 554 105.400 104.900 -0.500 -0.4167

- 9/24/2003  3/31/2005 554 105.600 '0.000 -105.600 -88.0000

56 27-16 ABB-ITE-27 480V-UVD 3/31/2005 10/17/2006 565 105.200 105.200 0.000 0.0000

3/31/2005 10/17/2006 565 105.500 105.600 0.100 0.0833

57 27B8-14 - ABB-ITE-27 480V-UVD 4/10/1995  4/10/1996 366 105.000 104.300 -0.700 -0.5833

) 4/10/1995  4/10/1996 366 105.200 0.000 -105.200 -87.6667

58 278-14 ABB-ITE-27 480V-UVD 4/10/1996 10/28/1997 566 105.100 105.200 0.100 0.0833

4/10/1996 10/28/1997 566 105.900 0.000 -105.900 -88.2500

59 278-14 ABB-ITE-27 480V-UVD 10/28/1997 3/3/1999 491 105.300 105.600 0.300 0.2500

) 10/28/1997 3/311999 491 105.600 0.000 -105.600 -88.0000

60 278-14 ABB-ITE-27 480V-UVD 3/3/1999  9/26/2000 573 105.500 105.700 0.200 0.1667

. 3/3/1999  9/26/2000 573 106.200 0.000 -106.200 -88.5000

61 278-14 ABB-ITE-27 480V-UVD 9/26/2000  3/26/2002 546 105.400 105.600 0.200 0.1667

. 9/26/2000  3/26/2002 546 105.700 0.000 -105.700 -88.0833

62 27B-14 ABB-ITE-27 480V-UVD 3/26/2002  9/29/2003 . 552 105.300 105.100 -0.200 -0.1667

) ) 3/26/2002  8/29/2003 552 105.800 0.000 -105.800 -88.1667

63 27B-14 ABB-ITE-27 480V-UVD 9/29/2003 4/3/2005 552 105.400 105.000 . -0.400 -0.3333

. 9/29/2003 4/3/2005 552 105.700 0.000 -105.700 -88.0833

64 27B-14 ABB-ITE-27 480V-UVD 4/3/2005 10/18/2006 563 105.200 105.200 0.000 0.0000
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Calib. AL AF AL AF DELTA DELTA
SetNo. TAG MODEL FUNCTION Date Date Days Value Value Vac %Span

. 4/3/2005 10/18/2006 563 105.400 105.500 0.100 0.0833

65 27-14 ABB-ITE-27 480V-UVD 4/8/1992  3/16/1994 707 104.500 104.800 . 0300 0.2500

) 4/8/1992 3/16/1994 707 104.600 0.000 -104.600 -87.1667

66 27-14 ABB-ITE-27 480V-UVD 3/16/1994 4/9/1995 389 104.800 104.600 -0.200 -0.1667

3/16/1994 4/9/1995 389 105.200 0.000 -105.200 -87.6667

67 27-14 ABB-ITE-27 480V-UVD 4/9/1995  4/10/1996 367 . 105.000 104.900 -0.100 -0.0833

4/9/1985  4/10/1996 3687 105.300 0.000 -105.300 -87.7500

68 27-14 ABB-ITE-27 480V-UVD 4/10/1996 10/28/1997 566 104.900 105.000 0.100 0.0833

4/10/1996 10/28/1997 566 105.500 0.000 -105.500 -87.9167

69 27-14 ABB-ITE-27 480V-UVD 10/28/1997 3/3/1999 491 105.200 105.500 0.300 0.2500

’ ! 10/28/1997 3/3/1999 491 105.400 0.000 -105.400 -87.8333

70 27-14 ABB-ITE-27 480V-UVD 3/3/1999  9/26/2000 573 105.200 105.000 -0.200 -0.1667

3/3/1999  9/26/2000 573 105.700 0.000 -105.700 -88.0833

71 27-14 ABB-ITE-27 480V-UVD 9/26/2000  3/25/2002 545 105.200 105.200 ~ 0.000 0.6000

9/26/2000  3/25/2002 545 105.300 0.000 -105.300 -87.7500

72 27-14 ABB-ITE-27 480V-UVD 3/25/2002  9/29/2003 553 105.300 104.800 -0.500 -0.4167

; 3/25/2002  9/29/2003 553 105.400 0.000 -105.400 -87.8333

73 27-14 ABB-ITE-27 480V-UVD 9/29/2003 4/3/2005 552 105.200 104.800 -0.400 -0.3333

. 9/29/2003 41312005 552 105.400 0.000 -105.400 -87.8333

74 27-14 ABB-ITE-27 480V-UVD 4/3/2005 10/15/2006 560 105.200 105.000 -0.200 -0.1667

4/3/2005 10/15/2006 560 105.400 105.100 -0.300 -0.2500
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Function: ITE-27 Pt-1 Histogram Raw Data
‘Bin Freq Exp Freq
-0.8262 0 | 04588 20
-0.6911 2 1.2284 18 |
-0.5560 0 32634 | . 161 I:]
-0.4210 8 6.8006
-0.2859 19 11.0926 14 1
-0.1508 5 14.1710 > 121
-0.0158 18 14.1710 £ 101
0.1193 12 11.0926 3 5.
0.2544 6 6.8006 g
0.3894 3 3.2634 w 6
0.5245 0 1.2284 4
0.6596° 1 0.4588 Y
0.7946 o Lot
232 [ 0 ¥ 822388%328
B B I FI L2 35 = 4§87 8
-Me'an=-0.0158 6 ¢ 6 6 6 3 6 8 6 6 © o
Bin Size= 0.1351 - ' Bins
s=0.2701 . ‘
[Time Int. = 1 Start = 366 End = 708 ]
Pt-1 Histogram Analysis Data
Bin Freq Exp Fre '
-0.8191 0 0.4588
-0.6839 2 1.2284
-0.5487 0 3.2634
-0.4135 8 6.8006
-0.2783 19 11.0926
-0.1431 5 14.1710 >
-0.0080 18 14.1710 g
0.1272 12 11.0926 S
02624 | 6 6.8006 g |
0.3976 3 3.2634 o 3
0.5328 0 1.2284
0.6680 1 0.4588 .
0.8031 | o g 3
2o L2 5358835883288
> 8 %5 T & 89 g 3 2 8
Mean= -0.0080 6 6 6 6 3 & 6 6 6 6 S ©
Bin Size= 0.1352 » ‘ oot lBIns'
s= 0.2704 v L
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111D applvatiun 1>

: Function:ITE-27 : ' Creat
Pt-1 Scatter Plot: Raw Data . ’
(Showing Trend Line)
. 1.000
0.800 1 .
0.600 1
0.400 + ,
g 0200} | : Do .
8 0.000 - : i s aona ——
-0.200 + . - ’
LA ses o
.0.400 4 : . o
-0.600 } . .
-0.800 &
0 100 200 300 400 500 600 700 800
Days
y= -1.48E-05 x + 0 Time Interval = 1
2= -0.002622 Start = 366
Drift Rate= -0.005401 % Per Year 5 : End= 708
Scatter Plot: Analysis Data
(Showing Average Value Line)
1.000 -
0.800 | - -
0.600 1
0.400 1 - .
L] L} ve
g 0.200 ¢+ ) . 0. :..°
8 0.000 + —+ } Al T
-0.200 1 . . -:-. :
-0.400 . b
-0.600 } , . .
0.800 -
0 100 200 300 400 500 . 600 700 800
‘ ' Days ‘
DA-EE-93-006-05 ' Attachment 1 ' : Revision 5
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F uhction: ITE-27
Two-Sided

‘Ks Max/Min
100.0000

80.0000 1

-
60.0000 ¢ /

40.0000 | .
/
20.0000 } /

§ 0.0000 ”¢ j— i

-20.0000 +

-40.0000 1

-60.0000 {:

-80.0000

-100.0000

-m—Ks Max e KsMin Xbar

|
|
DA-EE-93-006-05 Attachment 1 - Revision 5
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~

CRS Engineering

Ks Results Summary

Function= ITE-27
Time Interval = 1

Setpoint:

Conf. Level =
Probability =
S=

K:

Ks(max) =
Ks{min) =
xbar =

Ks(max)+xbar=
Ks(min)+xbar=

Drit Rate(per year)=
y intercept=

DA-EE-93-006-05

Two-Sided
Trip

095
0.95
0.2704
2.2878
0.6185
-0.6185
-0.0080

0.6106
-0.6265

-0.0054
0.0000

Attachment 1
Paqe 8 of 10

Reset

0.95
0.95
31.8195
2.2878
72.7966
-72.7966
-2.5373

70.2593
-75.3339

-52.4543
0.0000

8/16/2007 9:27 AM
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IHPA, Rev. 1.1.2A

CRS Engineering

Function= ITE-27

Time Interval = 1

Setpoint:

Test Type=
Number Poinfs=
Normal=
D-prime=

Crit Val Lo=

Crit Val Hi=
X{min)=
X(max)=
Alpha=

DA-EE-93-006-05

Two-Sided
| T}rip

D-prime
74
YES
178.5429
172.3000
182.5000
-0.6582 -
0.758345946
0.02

Attachment 1
Page 9 of 10

Normality Test Results Summary

Reset"

" D-prime
74
NO
143.9672
172.3000
182.5000
-35.0687
82.08153032
0.02

8/15/2007 9:27 AM
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Two Sided ' Interval Plot Pt-1
1.000.
0.800 - .
0.600 - ~--_-..a.'-,‘. '.__-.-.'-.-.--’. .‘.:--..-.-.-.:-;__'_' -------
0400 ;- - . : LT
0.200 - R B P
£ 0.000 -
w LAd PRt N -
-0.200 1: - .‘.;/ ,.c:..". .% .2. LRI -
-0.400 4= Tl o - - :: O O _.'_?.:...\':.: NG B — |
-0.600 | wrameee et I i '.f.....,f:' __-" e e R
-0.800 {-- ”. e e e e e — __u___'_ et e
-1.000
0 200 400 . 600 800 1000 1200 1400
Time (Days)
TLPiotPt —-- = +CiPlotPt' —--—.CIPlotPt ----=- +PIPIOtPt ------- Pi Plot Pt
Trend Line Confidence Interval —_Prediction Interval_
Days TL Plot Pt | +/- Value | + Cl Plot Pt| - Cl Plot Pt | +/- Value | + PI Plot Pt| - Pl Plot Pt
0 0.0000 0.3944 0.3944 -0.3944 0.6600 0.6600 -0.6600

112.5 -0.0017 0.3126 0.3109 -0.3142 0.6147 0.6130 -0.6163
225 -0.0033 0.2317 0.2283 -0.2350 0.5777 0.5744 -0.5811
450 -0.0067 0.0840 0.0773 -0.0906 0.5359 0.5292 -0.5425
675 -0.0100 0.1253 0.1153 -0.1352 0.5439 0.5339 | -0.5539
900 -0.0133 0.2821 0.2688 -0.2954 0.5997 0.5864 -0.6131
1125 -0.0166 0.4458 0.4292 -0.4625 0.6920 0.6753 -0.7086

1237.5 -0.0183 0.56283 0.5099 -0.5466 0.7478 0.7295 -0.7661

Number of Points = 74 Time Int. = 1
t Value= 1.993462 Start = 366
Trendline Slope= -1.48E-05 %Span / Day End = 708
Trendline Intercept=0 %Span
: s= 0.26549 %Span
alpha= 0.05
DA-EE-93-006-05 Attachment 1 . Revision 5
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TEST & CALIBRATION EQUIPMENT

Copyright €1990
Al righis reserved

DOBLE ENOINBERING COMPANY, 85 Walnut Streat, Watertown, MA 02172, U.S.A. (617) 926~4900
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' OPERATING MANUAL

coble

DOBLE F2000 FAMILY .
of .
POWER SYSTEM PROTECTION APPARATUS
TEST & CALIBRATION EQUIPMENT

NQTICE

Th's manual describes all members of the F2000 Gamily of Protection Apparatus Test & Cali-
bration Equipment equipped with and/or controlled by F2000 Flrmware version 12.00 or
higher. ARF2100, F2200, F2500, and F2350 Test Instruraents must be equipped with version
12.00 or highes for preper operation when connected 10 other F2000 instruments in a muliunit

aystemn. The F2000 Slave Sources will not oparate properly if their controiling Test Insirumant
has 2 lower version. Verify each Test Instrument's Firmware revision Jevel by pressing fis

SLAVE swiich. The revision number is oisplayed in Source 1's AMPLITUDE window. Cecn-

tact Doble’s Cusiomer Service Depanument at (617)926-4900, extension 321 for updated Firm-
.- ware. :

Firmware version r1,.00 only provides 0.0]A resolution on the SA cange of the F2350, not

0.00JA os Jisted In this manual. The higher resolution will be made available in a Iater revision

that will be sent to all registered owners.

Firmware Revision R2.00 does nat support IP with the F2500 saurce }. This fecility will be
made avallable in a Jater revision that will be sent to ail registerea users.

F2000, F2030, F2100, F1200, F2300, F2300A, F2350, F2410, F2500, F2R10, P28 l$.>
F2820, F2825, F2830, F283S8. F2840, F1845, F2850, and F2910
are trademarks of Dobla Engineering Company.

- AutoRange, AutoSensE, ProTesT, ProTesT II, ProTesTPLAN, ant. DaobleCol.
ere trademarks of Doble Engineering Company.

DA-EE-93-006-05 ‘ o Attachment 2 Revision 5
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SYSTEM CONTROLS

SECTION V1

SPECIFICATIONS
*

RAMP/SET . .o ieiviiinanes

SYSTEM OUTPUT ........
ZBROX'....--........-..

FREQUENCY ......

FREQUENCY

SET: sets cach ampliwda/phose angle digit individually;

RAMP; increments/decrements amplitude/phase angle value cantinuously.
{a1 different mtes).

turns evesy source cthat has been 'Enabled’ on (lighted) or off (derk).

SOURCE (amplitude changes accur at each source's 2ero crossing))
SYSTEM (ampliwde changes occur simultaneousty at system®s reference).
LINE §YNCH (iracks power line); XTAL (crysal raferenca),

Base Prequenty ....... eree
Sclestable Frequenclss . ... .,

ACCUrSCY « v ovvrvaversennen
Line Synchronization ......,

Variable Freguency Options .
Resoludon . c.ovvevrnnanaas

SOURCE CONTROLS

50 or €0 Herts, crysisl or line synchronized.
2nd through 10th harmonic of BASE FREQ,
sundsrd cryrtal = 30.01%; precision erystal = £0.0005%.

signs! frequency racki line frequency for variations of s 1 Hz on nominal base

frequency (S0 or 60 Ha).
F1010 Minicontrniler, ProTesT [I. 25.00 to 99.99 snd 100.0 1o 600.0 Hz.

0.01 Hz from 25.00 w 99.99 Hx; 0.1 He from 100.0 Hz to 600.0 NHax.

SOURCE 1 s.cvcuniennnnn,

SOURCE 2 ....0vuvieunnie

Vale SWEHES «ouennnn. ..
ON/ENABLE -...vveunnnss

HERTZ/RANOE ..........

F2100/F2200; selecs voluge scurce designation; -

F2350: leR selects Nigh or Low Powar Mode, right selecys source designation,
P2500: leh selecis vollage of current mode, F_ht selects solsree dewignauion.

F2100: selecis current source designation;

P2200/F2500: ekt selects voltage or current mode, right selects source
designarion.

Up Incraments, down dcmumq:

individually (SET mode) or continuously (RAMP mods).

ON: wrns source on or off individuafly.

ENABLE: enables/dissbles on/off control by SYSTRM QUTPUT.

right: cyclicly selects ranges and AutoRangs mode;

leA: selects 15t through 10th harmonic of base frequency.

DA-EE-93-006-05

. Attachment 2
Page 4 of 5
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OUTPUTS

AC Yoln;o *(F3100/F 2200/72560)
Deslgnatiars ...... P veres
hm. ------ e . LRI IR 4 .
ACCUrSEY .o cvavnvrennnonsennes Aeee
Recolution ........ et trroeseaanaan
wpm . 4000 weesey
Load ‘Power FPactor teerrssencans
Derstings ..coonvveveinne
Totsl Barmonle Diswortian . ...
Phase Angle «.........--. ssssenns
Phase ACCUIsCY ..-vceerecsecarens
mtneuwm X E R RN ] LN R
Ouput Protection .. .... srsmesianaas
High Voltage Alarsa «.cvv v ivenan, e

DC Voltage (F2410)

Designation (in Master's RNTIRCE) . .,
Ranges (in Master's aANGE) ........
Amplitude (In Master's AMEL) ..,. .

Load POWRr .....covuvesvenracanye
mppb S s i PANep gl oSttt IREBEnngos

standard: VA, VB, VC; VM (¥2825 opiion).
eniended: VR, V8, VT, VR, VY, VA,

.+ threa: 75/150/300 volts @ 80 VA,

75 vols: 0.01-75.00 V vms to 1.066 A rms (270.31 0)
150 voha: 0,1~150.0 V rms to 0.533 A rms (3281.2 n)
300 vohs: 01~3000Vmuw02664mu(21 125K Q)
10-100% of range: £0.25% of setting typicel,

10.5% of setiing maximum @ 20-30°C;

1% of setting abgolute maximum @ 0-50°C.

0-10% of range: +0.1% of range.

75 V range = 0,01 V, 150 and 300 V ranges = 0.1 V

.- 80 VA continuous ot maximum renge st 50 or 60 Hx.

0-1, leadihg or lagging.

power and voltage decresses linearly wo: 50% of specifications from -

45 dowm (0 25 Hz, and for inpul voltages Jess thay 105/210 V.

+ 1% typlesl; 2% maximum, at 50 or 60 Hz,

. 0 to £359.9%,
. 0.2° typlesl; £0.5* maximum, @ 50/60 Hx.

>1% amplitude and phose, >2% distortion audible becper and
blinking ER message.

hart clreuh proof, current iming, < "

blinking red indicator when output =20 V.

Dv.

“three: 75/150/300 volts @ 80 W.

75 volts: 7.5-75.00 V (270.31 D)
150 voits: 15~150.0 V (2281.2 )
300 voles: 30-300.0 V (1.125K Q)
119% of getilng and 3 V.

. 75 Vr2nge = 0,01 V, 150 and 300 V ranges = 0.1 V.

80 W continuous at maximum range,
<SS5% of range peak-to-peak @ maximum foad.

AC Current (F2100/F2200/¥ 3300!?2300”!-‘1350/_!‘1500)

Designatlont «eevvvovesenn.

F4100/F3200/F2500: sundard = I, 12, 13, TP; IM (F183S option);

extended = IR, 18, IT; IR, 1Y, 1D,

F2300/F1300A/F3350¢ standard: low powsr = L1, L2, L3;

LM (2825 opuon);
high powersH1, H2, H3; HM (2824 option).
extended: low power = LR, LS, LT; i, LY, LB;
high powersRR, HS, HT: HR, HY. HB

DA-EE-93-006-05

" Attachment 2
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284431601
2844483 GO
254A421G03
2544401504

284481005

1200 Vuit;Clans, 30 Kv,

200/818° "
188/800 Y- 163
300/820Y 25
ALY 4
800/1040 V. *1

TRAAIIGE,

28424A01G33
2642441633
2944451604
254801628

£

3607418 Y, ay

08/800Y 40

Attachment 3
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: ) Range of
19801039 18802777| 20100651 | 20202647 | 20400377 | 20500524; Mean Min Max | Test Results
27114 75.53 75.23 74.95 75.81 75.3 728 74.93667 72.8 75.81 3.01
278114 77.57 82.25 80.75 82.02 83 81.2 81.13167 77.57 83 5.43
27116 82.59 76.37 75.03 76.13 -79.5 82.6 78.70333 75.03 82.6 7.57
27816 76.38 80.02 75.4 79.27 78.4 76.2 77.61167 75.4 80.02 4.62
2717 82.43 77.32 78.7 74.49 74.4 72.7 76.67333 72.7 82.43 9.73
278/17 75.04 72.38 73.57 74.91 71.1 72.8 73.3 711 75.04 3.94
2718 79.49 81.71 78.75 81.09 81.3 85 81.22333 78.75 85 6.25
27B/18 71.72 74.62 72.73 73.59 72.8 75.1 73.42667 71.72 75.1 3.38
Mean | 7759375 77.4875 | 76.235 | 77.16375} 76.975 77.3 :
Min 71.72 72.38 72.73 73.59 711 72.7
Max '82.59 82.25 80.75 82.02 83 85
80
85- - —ioed
t ——27/14
80 - —m—27B/14
2716
75 1 —27B/16
—%—27/17
—e—27BN17
70 +— -~} ——2718
—=27B/18
65
60 - -
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) ' [WORK ORDER DISPATCH Q s

%%+  CONTROLLED COPY *#x#++' CONTROLLED:COPY: *#i*sss CONTROLLED copy **;***
- g P

WO # 20202647 01 TYPE _  ©  UNIT 2 . DATE ogoq/o PRI-3A . ..

' TYPE MAINT P (WORK TYPE P SUB TYPE S "'ACT SAFETY S RESP [GROUP P/MATN

" . 3., oy ‘4 f

T EQUIPMENT IDENTIFIGATION - NUMBER SECTION --;-Ef;ﬁ--:4sa+-;;;é

'EQUIPMENT 1D LIST. .. DESC___ e sy 1 TRam

SR CLS LOCATION _- ' . S PWT/OPT _ RESP ENG - T

LOCATION DESC _ T o e

' PROBLEM/WORK REQUESTED

,CALIBRATE UV & GROUND:ALARM RBLPYS.PER PR 11 ”i“j:,f

B

=

;e

CALIBR.ATE UNDERVOLTAGE & GROUND ALARM RELAYS FOR BUS 14

-4
-~
’

L 1 =0 TEOPE NN PSS

A . e z 1

b BUS. 16, . BUS 17 AND .BUS 18. ':- ﬁ‘hﬁn-v-fi”‘ - a;-"fi. -z"é-~' ; ;
: - e 4
__ ‘vTHIS REP TASK CONTAINS EQUIPMENT WHICH IS TECH SPEC RELATED )
1 . T .u" ' "' L . j S ‘ R o e e R ,-". ,’ : ; . .
fﬁ'iNITIATOR;SYS--E’ . __DATE" 10/04(0 g :;<§f¢-,;i; S e st
f;é/zféysZSOA nRodqgcbﬁf‘ii“ff‘ y}il 3
--------- .——---iéigéi----~-ESTIMATED RESOURCES SECTION kS
P G iERb sPr.. 7 sez’ 8BRS -aséi,’“-.SPg"”"F SN
I oo B g Y Lol - e }
. . GROUP CODE : - ERT -, .SRP, . sgc/ ;szﬂf-v;w-”;,' S .
“EST CREW, SIZE S 20 L f,‘: R e N :
" EST MANHOURS - TEOX0 TR0 -,2 o‘A‘- : S s

¢ % P10’ TSR SAOTALS

GROUP CODE OO T P

* EST CREW SIg .- . . & 5. — e -
| EST MANHOURS RS S -~ PRt

.~ LEAD . sp1’ - spz"> .393 ’_- épq L';éés=f -
GROUP CODE - - ERT SRP'+ - SAC-. P o T

ACT :CREW SIZE. N Y O O DI
ACT MANHOURS S U T

GROUP CODE '

~ ACT CREW SIZE I oy
'ACT MANHOURS e . - . e T4

L ' . _
‘sp6 . .sp7.  sP6 - SPe" .. sP10" .SP1l . TQTALS.

S
BE
é.
-
Qfé‘
38
S
R
b

. n . - "-’ . ‘: .:. ‘- j'_ ‘. % ‘-" - :‘.
DA-EE-93-006-05 ' Attachment 4 e T Révisions .
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CIRCUIT.NOQ.: BUS 28 . -
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74324 ) . WORK ORDER DISPATCH “:bage 1l of 11
resnsens  CONTROLLED@EPY #++*+x% . CONTROLLED COFY *¥+*+++ CONTROLLED CORY wwra+r.

WO 4 20400377 01 TYPE _ UNIT 2 DATE 20040123 PRI 3

TYPE MAINT P WORK TYPE P SUB TYPE § ACT SAFETY S RESP GROUP P/MAIN
--------------- ~----: EQUIPMENT IDENTIFICATION NUMBER SECTION ----v-coZ-macocnoamn.
EQUIPMENT ID: LIST DESC: SYS: _____ TRAIN: __
SR CLS: ___ LOCATION: - _ PMT/OPT: _ RESP ENG:

LOCATION DESC:

PROBLEM/WORK REQUESTED:
CALIB UV & GND ALM REL PER PR-1.1
CALIBRATE UNDERVOLTAGE & GROUND ALARM RELAYS FOR BUS 14,
BUS 16, BUS 17 AND BUS 18.
THIS REP TASK CONTAINS EQUIPMENT WHICH IS TECH SPEC RELATED
CALIBRATE THE FOLLOWING DEVICES:
27/14, 27D/14, 27B/14, 27D/B/14, 64/14
27/16, 27D/16, 27B/16, 17D/B/16, 64/16

27/17, 27D/17; 278/17, - 27D/B/17, 64/17

27/18, 27D/18,  27B/i8, 27D/B/18,  54/18
LNITIATOF: SYS _ ' » DATE: 01/23/:004 : .
emm e meemcceciecacaciecaoeoe PLANNING SECTION -m-cmmccm e imcmeocmcmmeda o

ROCOM CD AD1l1 HP 1 QC 2 FW 0 TAGOUT # ‘ MATERIALS REQ __

S emm e ESTIMATED RESOURCES SECTION = ==cm---seceemmaoaaooonoooo

LEAD sP1 sP2 SP3 SP4 SP5
GROUP CODE ERT__ SRP
EST CREW SIZE 2 !
EST MANHOURS 40.0 1.0
| SP6 $p7 sp8 sp9 sP10 SP1l TOTALS
GROUP CODE | ‘
EST CREW SIZE  ____ ' . ' : 3
EST MANHOURS _ . : 41.0
----- me--=--s-----e---------- ACTUAL RESOURCES SECTION e
LEAD - SP1 $P2 sp3  sps sps
GROUP CODE’ ERT SRD
ACT CREW s1ze .} 0
ACT MANHOURS 5’.ozyv 0.0
sp6 sP7 sp8 SP9 SP1D sp11 'TOTALS“Z“
GROUP CODE ‘ Ay
70

DA-EE-93-006-05 Attachment 4 Revision 5
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PR-1.1:32
TRmmmmma . et ATTACHMENT 1
27 RELAY 27/14
DEVICE 27/14 : APPLICATION _BUS UNDERVOLTAGE
SERIAL NUMBER 6020 PT RATIO 4B0V/120V
CIRCUIT NO. BUS 14 MODEL/STYLE NO. _211R2175
RELAY TYPE _ITE-27 __ CURVE NO. _T.V.C. 605817
BULLETIN _18.4.7-2 PHASE A - B
DROPOUT TEST
Previous '
. As-Found Re-Left Pregent _ Pregent
Secting Teolerance Dropout As-Found Rs-Left Tolerance As-Left
Voltage
Plus or minus 1 , 105.2V to 105.7V :
105.2V | volt of previous ‘()5 lv loqg'/ As close to 105.2 [OS 2\/
. As-Left Test : as practical e

DROPOUT TIMR TEST

As-Found Present As-Left Present

in
Setting Tolerance Ag-Pound Tclerance As-Left

6 TL o
120V to 92V = 40 seconds | 350 £O 45-0 L{O-ésaﬁ. 39.0 to 41.0 L{O-O.feq_

{suddenly applied) seconds seconds

DROPOUT TIKE AT MINIMUM TRCR SPEC LIMIT

Acceptance Applied Present Check One

Criteria Volts As-Left

Pass - Fail
' 120V to 104.2V ' ‘
45 to 125 seconds (suddenly applied) 753 sel \/

PICK UP TEST: (REFERENCE FOR PT-9.1.14 ON'ILY)

NOTB: Raise voltage VERY SLOWLY until relay picks up.

AS-LEFT PICK UP VOLTS /

054V

Relay and case visual inspection. ﬂ SAT 0 UNSAT

COMPLETED BY: %" W ‘ DATE :

DREEIZHGR- Y - - 0 L2

. Y Pes”
DA'I‘E.‘ Revision 5

L)
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ATTACHMENT 3
27 RELAY 27B/14

PR-1.1:34

DEVICE 27B/14 APPLICATION _B UNDERVOLTAGE
SERTAL NUMBER _3175-1 PT RATIO _480V/120V
CIRCUIT NO. Bus 14 MODEL/STYLE NO. _211B1175D
RELAY TYPE TE-27 CURVE NO, _T.V.C. 605817
BULLETIN _18.4.7-2 PHASE B - C
DROPOUT TEST ;=j
Previous .
5 ) As-Found As-Leaft Pregent Ag-Left Present
etting Tolerance Dropout As-Found Tolerance As-Left
Voltage _
Plus or minus 1 ' 105.2 to 105.7V 5-
105.2v volt of previous FOF)L’ V }O_BOV As close to 105.2V ]O .QV
As-Left Test as practical
DROPOUT TIME TEST
) Setting As-Found Present As-Left Present
Tolerance As-Found Tolerance As-Left

120V to 92V = 40 secs
(suddenly applied)

6TL

35.0 to 45.0
seconds

HO. 4 sec

39.0 to 41.0
seconds

Lk>25£c

DROPOUT TIME AT MINIMUM TECE SPEC LINMIT

Acceptance Criteria

Abplied Volts

A

Present

CHECK ONE

As-Left

Pass

Fail

45 to 125 seconds

120V to 104.2V
(suddenly applied)

530 sec

v/

PICK UP TEST:

NOTE:

AS-LEFT PICK UP VOLTS

05 4V

— . |

Relay and case visual inspection.

COMPLETED BY:

Ly

(REFERENCE FOR PT-9.1.14 ONLY)

Raige voltage VERY SLOWLY until relay picks up.

A sar

-

DACEG-A3:56-Q5y - 0 WM’ . Attachment 4
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PR-1.1:37

ATTACHMENT 6
27 RELAY 27/16

DEVICE 27/16 APPLICATION _Bus Undervoltage
SERIAL NUMBER __ 3181-1 CIRCUIT NO. __ BUS 16
RELAY TYPE ITE-27 MODEL_/STYLE NO. _211B1175D
BULLETIN 18.4.7-2 CURVE NO. _T.V.C. 6056817
PHASE A-B
DROPOUT TEST
Previous )
Setting As-Found | Ag-Left Present Ag-Left Pregent
Tolerance Dropout As-Found Tolerance As-Left
Voltage
Pl or minus 1 105.2 to 105.7v
: us . {O Ci As close to
105.2V | volt of previoua .
As-Left Test ' - 105.2V as i
practical
DROPOUT TIME TEAST \
e As-Found Preaent As-Left Present
Setting
Tolerance As-Found Tolerance As-Left
6TL 35.0 to 45.0 39.0 to 41.0
120V to 92V = 40 secs seconds Lfo 5 SeC seconds HO*O sec
{suddenly applied)
DROPOUT TIME AT MINIMUM TECH SPEC LIMIT
‘ ; * Check One '
Acceptance Criteria Applied Volts ) i:fiegt
e Pass - Fail
, .
. ‘ 120V to 104.2V O L////
45 to 125 seconds (suddenly applied) 7("_5 sec.

PICK UP TEST:

(REFERENCE FOR PT-9.1.16 ONLY)
NOTR: Raise voltage VERY SLOWLY until relay picks

AS-LEFT PICK UP VOLTS

|05.5 v

Relay and case visual. inspection.

COMPLETED BY:

WW

'}d SAT

up. -

0 UNSAT

DA-EE-93-006-05
REVIEWED BY:
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DATE :
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DEVICE 278/16

-ATTACHMENT

27 RELAY 27B/16

PR-1.1:39

APPLICATION _BUS UNDERVOLTAGE

SERIAL NUMBER __ 6022 PT RATIO __4B0V/120V,
CIRCUIT NO. BUS 16 MODEL/STYLE NO. 211R1175
RELAY TYPE _JITE-27 CURVE NO. _T.V.C. 605817
BULLETIN 18.4.7-2 PHASE B - C )
. DROPOQUT TEST
| ==
Previous
Settin As-Found As-Left Present Ag-Left Pregent
€ 9 Tolerance Dropout As-Found Tolerance As-Left
Voltage : N
Plus or minus 1 - 105.2V to 105.7v
105.2V | volt of previous /O 5,?)\/ IOSOV As close to 105.2 )05 21/
As-Left Test as practical N

DROPOUT TIME TEST

Setting

As-Found
Tolerance

Present
As-Found

As-Left
Tolerance

Present
As-Left

6 TL

{suddenly applied)

120V to 92V = 40 sgseconds

35.0 to 45.0
seconds

HO M ¢ec

39.0 to 41.0°
seconds

L{O. 3sec

DROPCUT TIMR AT MINIMUM TECH SPEC LIMIT

Acceptance Criteria

Applied Volts

Present

- Check One

Ag-Left Pass

Fail

45 to 125 seconds

120V to 104.2V
(suddenly applied)

184w | 7

PICK UP TEST: (REFERENCE FOR PT-9.1.16 ONLY)

NOTE: Raise voltage VERY SLOWLY until relay picks up. -

E;-LEFT PICK UP VOLTS

|05 3V

Relay and case visual inspection.

COMPLETED BY:

& sar

DA-EE-93-006-05
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Aftachment 4
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PR-1.1:42
-ATTACHMENT 11
27 RELAY 27/17
DEVICE 27/17 . APPLICATION _Bus Undervoltage
SERIAL NUMBER 3172-1 " PT RATIO 480V/120V
CIRCUIT NO. BUS 17 MODEL/STYLE NO. 211B1175D
RELAY TYPE ITE-27 . CURVE NO. T.V.C. 605817
BULLETIN 16.4.7-2 PHASE A -B
DROPOUT TEST
Previous
setti As-Found As-Left Present As-Left Prasent
etting Tolerance Dropout J}s-Found Tolerance As~Left
Voltage '
Plus or minus 1 ‘ »f 105.2 to 105.7V : ‘ =P
. >f As close to
105.2V | volt of previous . 2 - 105.2V as
-Left Test . - - -
he-Le e 1O 5_ 3 1/ [05. '2 l/ practical 05,2V

DROPOUT TIME TEST

Settin As-Found Pregent As-Left Pregent
9 Tolerance As-Found Tolerance As-Left

6 TL : .
) 35.0 to 45.0 2 . 39.0 to 41.0 ‘
120V to 92V = 40 seconds seconds :)q' 75% seconds 39 ZS’dC—
{suddenly applied) .

DROPOUT TIME AT MININUM TECH SPEC LIMIT

Check One
Accgptance Applied Volts Present
Criteria _ As-Left Pasa Fail
120V to 104.20, iy
45 to 125 . Seconds (Suddenly applled) /Lfo L‘l SQC l/
" PICK UP TEST: (REFERENCE FOR PT-9.1.17 ONLY}
NOTR: Raise voltage VERY SLOWLY until relay picks up.
AS-LEFT PICK UP VOLTS
Relay and case visual inspection. rx( SAT o © .0 UNSAT
- - . - .
COMPLETED BY: aﬁﬂtém 4 4 . DATE: .22202
DA-EE-93-006-05 ,tachment 4 ’ ~ Reyision 5
REVIEWED BY: O”“g;gedwgq parE; Y FeN¥



PR-1.1:44
ATTACHMENT 13
27 RELAY 27B/17
DEVICE 27B/17 APPLICATION _BUS UNDERVOLTAGE
SERIAL NUMBER 3178-1 PT RATIO _480V/120V
CIRCUIT NO. Bus 17 MODEL/STYLE NO. 211B1175D
RELAY TYPE ITE-27 "CURVE NO. _T.V.C, 605817
BULLETIN 1i8.4.7-2 PHASE B -
DROPOUT TEBST
Previous ) ,
settin As-Found As-Lgft Present As-Left Present
ng Tolerance Dropout As-Found Tolerance As-Left
Voltage ‘
" Plus or minus 1 | . 2r 105.2V to 105,7V
105.2V | volt of previous 1652 l/ ,6’5:2 v As close to 105.2 iOE 5
As-left Test [{O5.0V as practical a4
DROPOUT TIME TEST
As~Found Present As-Left Present
Setting Tolerance As-Found - Tolerance As-Left
6 TL

120V ﬁo 92V = 40 seconds
(suddenly applied)

35.0 to 45.0
seconds

4O 3sec

39.0 to 41.0
seconds

39. Jrec

DROPQUT TIME AT MINIMUM TECH SPEC LIMIT

Acceptance
Criteria

Applied
Volts

Present
As-Left

Check One

Pass

Fail

45 to 125 seconds

120V to 104.2V
{suddenly applied)

7l |sec

v

NOTR:

PICK UP TEST:

AS-LEFT PICK UP VOLTS

52 > 158V

Relay and case visual inspection.

COMPLETED BY: 7%(3 KQM’

DA-EE-983-006-05
REVIEWED BY:

(REFERENCE FOR PT-9.1.17 ONLY)

Raise voltage VERY BLOWLY until relay picks up.

b( SAT

o) petle

Attach'ment 4

O UNSAT

DATE: 5 3o -or

paTE: 4/ Reweon 5



DEVICE 27/18 :
SERIAL NUMBER __3182-1
CIRCUIT NO. _BUS 18

RELAY TYPE _ITE-27
BULLETIN _18.4.7-2

ATTACEMENT 16
27 RELAY 27/18

PR~1.1:47

APPLICATION _BUS UNDERVOLTAGE
PT RATIO _480V/120V

MODEL/STYLE NO.

211B1175D

CURVE NO. _T.V.C. 605817

PHASE _A - B

DROPOUT TEST

_ Previous
Setting As-Found As-Left Present As-lLeft Present
Tolerance Dropout As-Found Tolerance Ag-Left
Voltage
plus or minus 1 g 105.2V to 105.7V | .
105.2v | volt of previous ,Ub 2 V ]O"f.ct V As close to 105.2 [05 1 u
As-Left Test ’ as practical ’

DROPOUT TIMR TBST

Setting

Asg-Found
Tolerance

Present
As-Found

As-left
Tolerance

Present
As-Left

6 TL
120V to 92V = 40 seconds
[suddenly applied)

35.0 to 45.0
seconds

39.0 to 41.0
seconds

H0OH sec

H0.9sec

DROPQUT TIME AT MINIMUM TECH SPEC LIMIT

e —
Check One
Acceptance Criteria Applied Volts Present
: As-Left p
ass Fail
-
120V to 104.2V 2 f
45 to 125 seconds (suddenly applied) PAREETYS

PICK Up TEST:
NOTR:

AS-LEFT PICK UP VOLTS

IO5.5 1

Relay and case visual inspection.

(REFERENCE FOR PT-9.1.18 ONLY)

Raise voltage VERY SLOWLY until relay picks up.

}ﬂ SAT

COMPLETED BY: ;)/W @A_/OLQ}’

DREFrEWREF-8% .

02) M Attachment 4

Page 45 0190

0 UNSAT

DATE:

3300

aylos.

DATE: 4 ;"?‘*\"%g\ S



PR-1.1:49
ATTACHMENT 18
27 RELAY 27B/18
DEVICE 27B/18 APPLICATION _BUS UNDERVOLTAGE
SERIAL NUMBER __3177-1 PT RATIO _ 480V/120V
CIRCUIT NO. BUS 18 MODEL/STYLE NO. _211B1175D
RELAY TYPE _ITE-27 CURVE NO. _T V.C. 605820
BULLETIN _18.4.7-2 PHASE B - C
DROPOUT TRST
Previous )
Setti As-~Found As-Left Present As-Left Present
ecting Tolerance Dropout As-Found Tolerance Ags-Left
Valtage ’
Plus or minus 1 JHLOH. 3V 105.2v ro 105.7v | ; '
105.2V | volt of previous }OS 2‘/ 4.914__\%*[ As close to 105.2 105 2 V
As-Left Test - Y as practical -

DROPOUT TIME TEST

-

As-Found Present As-Left Present

Settin
et 9 Tolerance Ag-Found Tolerance As-Left

6 TL

120V to 92V = 40 seconds | >>-0 ¢ 35.0 "{047506. 39.0 to 41.0 L/O .256(.

- d d
(suddenly applied) seconds seconds

DROPOUT TIME AT MINIMUM TECH SPEC LIMIT

Check One
Acceptance Criteria Applied volts ire;ezt
9-Le Pass Fail
120V to 104.2V : -72 - ' /
48 to 125 seconds (suddenly applied) rX8sec |
PICK UP_TEST: (REFERENCE FOR PT-9.1.18 ONLY}
NOTR: Raise voltage VERY SLOWLY until relay picks up.
AS-LEFT PICK UP VOLTS
105, H v
Relay and case visual inspection. . X shr D UNSAT
-~ o 23 \ S
COMPLETED BY: ‘7}“‘4’% B : DATE: .3/3//5.

DA-EE-93-006-05 : hment 4 - igion 5
REVIEWED BY: 1C> j%' L AR NfES . " DATE: .2::§fiffi




Prp——

e Al A ey s ST

r00% ' WORK ORDER DISPATCH  ; - Page 1 of 13

veseuss o POLLED COPY! 1#4%%¢*  CONTROLLED COPY #*+++h-
"o ¢ 205005:4. 02 TYPE _ UNTT 2
TYPE MAINT I

CONTROLL"D COPY Fawww s
DATE 20050128 ' PRI 3

WORK TYPE P SUB TYPE S ACT SAFETY S RESP GROUP P/MAIN
______________________ EQUIPMENT IDENTIFICATION NUMBER SECTION

EQUIPMENT 1D: LIST . DESC: .
3R CLS: ___ LOCATION: PMT/QPT:
LOCATION DESC: ‘

e R . -

__ RESP ENG:

e = v =y v - . ey’ o —— v D - =

PROBLEM/WORK REQUESTED:

CALIBRATE UNDERVOLTAGE & GROUND ALARM RELAYS FOR BUS 14,
BUS 16, BUS 17 AND BUS 18 PER PR-1.1

THIS REP TASK CONTAINS EQUIPMENT WHICH IS TECH SPEC RELATED

PLANT IMPACT: UNDERVOLTAGE CHANNEL WILL BE INOPERABLE PER STEP
5.2.1 OF PR-1.1. ,

RISK: NUCLEAR: N7 MEDIUM
INDUSTRIAL: NONE
CORPORATE: NONE ‘ » : .
ENVIRONMENTAL: NONE M/(

'RADIOLOGICAL: NONE o ' S: 4&4wqﬁf

CALIBRATE THE FOE}OWING Dgy{gggiﬂf_,_,—k~f‘f§7
j -~

27/14,  27p/14,  27B/14, | 2Ip/B/14,  64/14

P i d s g
/ ;:D/B/ls/ 64/16 //

/

27/1e, 27D/16,

i A————ns
2111/ 270/177 27B/17, 7" 21p/8/17 /7 64/17

—_—~— et B s SN N : f
v27/1e,// 270/1sf// 273/1ef// 270/8/18,/’ 64/18 ////
INITIATOR: SYS - DATE: 01/28/2005
T L LD LR PLANNING SECTION —-———=sm—mmmcmcecmccacmmme -

| ROOM CD AD1L  RP 1 QC 2 FW 0 TAGOUT #

- et o e o oy — o v W - -

ESTIMATED RESQURCES SECTION

- " > ey = . -

, LEAD SP1 SP2 sP3 SP4 SPS
GROUP $0DE ERT SRP SQC ' SRT
EST CRri® SIZE 2 1 1. 1
EST MANHOURS 40.0 1.0 2,0 1.0
SP6 sP7  sP8 SP9 SP10 spP11

' TOTALS
GROUP CODE '

EST CREW SIxE

. = ‘ o g 2
EST MANHOURS

e ACTUAL m-:s%g&grh‘séH%C’rION T ottt f-:\zﬁ ---

DA-EE-93-008:0% SP1 SP2page 47 GBS SP4  SPS

. /
’ . g
{




DEVITE

27,11

ATTACHMENT 1
27 RELAY 27/14

SERIAL NUMBER _ 6020
CIRCUIT NO. BUS 14

PR-1,1:31

APPLICATION _BUS LUDERVOL FAGE
PT RATIO 18CV/120QV

MODEL/STYLE NO. _2J1R2175

RELAY TYPE _J1TE-27 CURVE NO. _T.V.C. 605817
BULLETIN _18,4,7-2 . PHASE A_- B
l PICK-UP TRST
Previous _ As-Found Tolerance:
- As-Left AsvoFlotl;'nd Previous As-Left
volts t 1.1 volts
| 105 ¢ 77Xl LOM. 2 to /06T
DROP-OUT TRST
. Previous As-Found Tolerance: As-Left R
Setting| aglreft As:%ﬂynd Previous As-Left Tolerance “3'§§ft
| | volts volts volts + 1.1 volts volts oits
| (152 | yps-a [/03.0 (OF. 1 ro 7003 [105.2 to 105.7 /p5.S
! DROP-OUT TIMER TEST to S2V °
. Previous As-Found Tolerance: As-Left
Setting - As-Left |AS-Found ™%, oV ious As-Left Tolerance As-Left
seconds seconds | seconds t 1.2 sec seconds seconds
6 TL

40 seconds
120V to 922V
{suddenly appiied)

fo0.0

o 74

328 <o jﬂzf

39.0 to 41.0

Lo 3

DROP-OUT TIME

TEST AT 104.2V

e Previous _ ‘{As-Found Tolerance: | As-Left R
Setting As-Left |AS-Found 1'% o ious As-Left | Tolerance As-Left
seconds seconds | geconds + 8.7 sec seconds seconds

45 to 125 seconds '
120V to 104.2V 7( 3 77(.9 _(z{e_(e to &/_.o NSA 7. OO‘
isuddernly applied) .

PICK-1P TEST:
HOTE

AS-LEFT PITH-UP VMGOLTS

A

W’

v

Relay and case visual

vick-Dp and Drop-out

Tosts

inspection.

COMPLETED B’x’://‘lbu% 2

DA-EE-93-006-05
REVIEWED BY:

{REFERENCE FCR PT-9.1.14 ONLY)
Faise voltage VERY SLOWLY until relay picks up.

(4 a2 & ]

SALYVL

Jrset @ 125D 3mpi‘é-t-(

>

SAT

ttachment 4

7L s,
AL

O UMSAT

0 LNSAT

DATE : [9f; [,




DEVICE

a-8rld

SERIAL NUMBER _3:

15-1

e e i gt

IRCTUIT NO. Bug ié

RELAY TYPE _ITE-27

BULLETIN _18

A.T-2

ATTACHMENT 3
27 RELAY 27B/14

PR-1.1:33

APPLICATION _ByS UNDERVQLTAGE

PT RATIO
MODEL,/STYL

CURVE NO.

180V 120V

T.V.C. 605817

g uo. _211B11°5D

PHASE B - €

PICK-UP TRST

L)

Previous ' As-Found Tolerance:
As-Found S ot e
as-Left voles Previous As-Left
volts ’ t 1.1 volts
105 (055 (09T to 7065 |

DROP-OUT TEST

. Previous ~ As-Found Tolerance: As-Left Y
| sziggg As-Lefr Aimiii?d Previous As-Left Tolerance Ai;%eft
N volcs t 1.1 volts volts ts
| { 105.2 | 7057 [e5. 2 (O A o [0 2 [105.2 to 105.7] /p& " 2.
DROP-QUT TIME TEST to 92V
. Previous _ As-Found Tolerance: As-Left
gzgg;gg ~As-Left 12;:;:5? Previous As-Left Tolerance As;Legg
¥ seconds + 1.2 sec seconds secon
6 TL

40 secords
120Y to 92v
(suddenly applied)

~o.2

f1.3

39.0 o ALY

39.0 to 41.0

4.0

\ DROPOUT TIME TRST AT 104.2V
. Previous - As-Found Tolerance: As-Lefr
g:gg;gg as-Left ﬁiéﬁ?gf Previous As-Left Tolerance As'Legt
“ seconds * + B.7 gec seconds secondas
45 to 125 seconds
120V o 104.2v 83 0 S'\'/L, 7j D to 9/ 7 MNSA ?/ )
tguddenly applied) . .
PICK-UP TEST: (REFERENCE FOR PT-9.1.14 QULY)
NOTE: Palae volr

AS-LEFT PICK-4P YOLTS

J0s .5

Paiay and

Pick-up and Drop-out

sase 7isnual inspecticn,

rests

ul

age VERY SLOWLY until rolny picks up.

\QL\W’) Do Caxg

é«:ahc_aj @ (ASVDC

: L
BALE-53.506-05

REVIEWED BY:

f//#jf

zf’a T UNSAT

2 Sat G UN3AT
ment 4

Page 49 of 55

. e S

. DATE:

et

paTE: /0fsfetions
gc&éﬁﬁgg,

4




PR-1.1:36

ATTACHMENT 6
27 RELAY 27/16

DEVICE 27,16 APPLICATICH _8us Underva
SERIAL NUMBER . }L§;~1 CIRCULIT NO. 8IS 16
RELAY TYPE ITE-27 MODEL/STYLE NO. _211B1175D
BULLETIN 18.4,7-2 CURVE NO. _T.Y.C. 6058)7
PHASE A - B
| PICK-UP TRET
Previous - As-Found Tolerance:
l Ag-Left Asvoilotusnd Previous As-Left
volts z 1.1 volts
l nss XA L4 Y o JOBua
DROP-OUT TRST
Previous _ As-Found Tolerance: As-Left
[ Sgt%éng As-Left AsvoFlot_}x;d Previous As-Left _Tolerance AS;E’EEC
voits volts t 1.1 volts volts voits
| [05.2 | 765,09~ /05, 2 (Y. 1 o {0b. 5 ]105.2 o 105.7] /OS5, 2.
| DROP-OUT TIMR TEST to 91V
e 7 ey e ) BT e
seconds t 1.2 sec . seconds Secondcs
6 TL

40 seconds
120V to 92V
(suddenly applied)

40.0

39.5"

3RS AL2

39.0 to 41.0 39'3

DROP-OUT TIMR

TRST AT 104.2V
. Previous As-Found Tolerance: As-Left
Setting As-Left As-Fou;d Previous As-Left Tolerance hs-Left
] seconds seconds [ S€COnds + 8.7 sec seconds seconds
45 2to 125 1sez:oznds: ,7 5.. - 70 ) ' "2
1207 to 104.2V 9 8 B o 33@ N/A 8 '
{suddenly applied) 4 : 0' b é

PICK-UP TEST:
NOTK:

{REFERENCE FOR PT-9.1.16 ONLY)

Raise voltage VERY SLOWLY until rolny picks up. o
V\»ZC/\% @ tasvac wvxp‘écs

AS-LEFT PICK-UP VOLTS
/05 (.

Relay and case visual irspection.

e 3 UNSAT
pick-up and Drop-out hests B’/SAT G UNSAT
COMPLETED BY: DATE: [0/17/0

: evision 5
DA-EE-93-006-05

REVIEWED BY:

DATE: /022&96 |



%" NEW RE\.A)/

ATTACHMENT 8
27 RELAY 27B/16

PR-1.1:38

PEVICE 2°B/16 APPLICATION _BUS UNDERVOLTAG
SERIAL NUMBER _=%822~ H0AN ?f‘ PT RATIO __480V.120V
CIRCUIT NO. __BUS 16 MODEL/STYLE NO. _211R117S
RELAY TYPE _JTE-27 CURVE NO. _T.V.C. 605837
BULLETIN _18.4.7-2 PHASE __B - C
' [ PICK-UP TEST

IS As-Found A Found Telerance:

volts ) .1 volcs
( (053 /05, 2

__m to 10p. 9

DROP-QUT TREST

Previous - As-Found Tolerance: As-Left ot
' Set%égg As-Left Aimﬂﬁi?d Previous As-Left Tolerance Agorsgt
volt volts T 1,1 voles volts.
{ | 105.2 /0I§,9. /0K (9. ] to [Xed [105.2 to 105.7] 1204«
| : DROP-OUT TIME TEST to 93V
: Previous - As-Found Tolerance: As-Lefe -
Secg;gz As-Left :légﬁggi Previous As-Left Tolerance Qscéﬁgé
sec seconds t 1.2 sec secands €
.0 6 TL 4 "”
seconds :
A0 seconds y0.3 40.7 3L oS [39.0 w0 ar0| v
{suddenly applied) :
| DROP-OUT TIME TEST AT 104.2V
. Previocus _ As-Found Tolerance: As-Left
| geggggg As-Left ﬁiyigxﬂf Previous As-Left | Tolerance gs-bggt
€ s seconds t 8.7 sec seconds econds
4% to 125 seconds .
120V o 104.2V 697 ¥ N.A 76,2
{suddenly appiied) 7@»‘7’ 33 I

PICK-UP TEST:
BOTR:

IFEFERENCE FOR PT-9.1.15 ONLY)
Raise volrage VERY SLOWLY until relay picks up.

,,tha/wub_cy{
@ SaT

AS-LEFT PICK-UP ‘JOLTS

(05,5

Relay and ~ase visnal inspection.

Pick-up ard Drop-aut tests

Z “lonttinlSo ~

//}7’ %ﬂq"%ﬁﬁment 4 |

- COMPLETED BY:

RS B

DATE:

J)\NJ@ «Xvoaw

0 UNSAT
0 UNSAT
DATE: /o
evigion 5

ofr &/t




DEVICE 27 4

<.}

SERIAL NUMBER _ 3372~
CIRCUIT NO. ___BUS 17
RELAY TYPE __1TE-27

PR-1.1:41

ATTACHMENT 11
27 RELAY 27/17

APPLICATION _S8us Undervoltage

PT RATIO 280V 120V

MODEL,/STYLE NO. 211811750

CURVE NO. T V. C. 605817
BULLETIN __18.4,7-2 PHASE __A - B
| PICK-UP TEST
Previous e As-Found Tolerance:
| As-Left "svopl"é‘:d Previous As-Left
volts . - £ 1.1 volts
VL _Zosl (058 104 S to 1067
DROP-QUT TRST
. Previous _ As-Found Tolerance: As-Lefrt : :
| SeC%éng As-Left Afuiﬂﬂfd Previous As-Left Tolerance As-%eft
: vVoits volts + 1.1 volts volts volts
| {1052 [ /ps. 2 (05 ¢ | tof] co JOG-3 1052 to1057] /0575
‘ DROP-OUT TIME TRST to 952V
: ; Prev. - as-Found Tolerance: As-Left
sggg;gg As-Left iiuigﬁﬁf Prev. As-Left Tolerance As-gegt
s seconds t 1.2 sec seconds seconds
6 TL

40 seconds
120V to 92v
{suddenly applied)

9.7

J0./ | 325 w0 0.7

39.0 to ¢1.0

~o.0

| ‘ DROP-OUT TIME TEST AT 104.2V
. ; Prev. As- _ As-Found Tolerance: As-Left
| Sgggégg Left ﬁ:ﬁigﬁﬁf Previous As-Left Tolerance As—Legt
s seconds t 8.7 sec seconds seconas
45 to 125 seconds

120V to 104,2v
{suddenly applied)

744

738 éiz to 9,5[ N/A

2.7

PICR-UP TEST:

NOTR: Raise vcitage VERY SLOWLY until relay picks

(REFERENCE FOR PT-9.1.17 ONLY)

AS-LEFT PICK-UP YDILTS

w@%%

703G

G’ { 2SSV, LJ/V\P-«».,

relay and <ase wisual inspection.

SAT 3 UMSAT..
| Pizk-up ard Drecp-out rests SAT T 'NSAT
— )
CoMPLETED BY: /- /Nulbgay

BAEEASBD

f Attachment 4
f 55




PR~1.1:43

ATTACHMENT 13
27 RELAY 27B/17

DEVICE _ 27B/17 ‘APPLICATION

180V, 2

BUS UNDERVOLTAGE

120V

SERIAL -NUMBER 3i:9-3 PT 'RATY

CIRCUIT NO. Bus 17 : MODELESTYLE NO. 211B1175D
RELAY TYPE ITE-27 CURVE NO. T.YJC5 605817
BULLETIN 18.4,7-2 PHASE B - C
I PICK-UP TRST
- Previous _ As-Found Tolerance:
e As-Left Aﬁnfﬁ;?d Previcus As-Left
volts ' t 1.1 volts .
| _/05.% /057 LO%T o (0laT
DROP-OUT TEST
: Previous _ As-Found Tolerance: . As-Left
I Sstitgg As-Left Afhiﬁi?d Prev. As-Left Tolerance Aﬁaﬁifc
o volts t 1.1 volts volts volts
| [105.2 [0S | 705 5 m:g:g_ to LA b ]105.2 to 105.7] /O5.5
[ . DROP-OUT TIME TEST to 93V
, Prev. 3 As-Found Tolerance: As-Left . .
g:tc;rég As-Left Assechnu;sd Prev. As-Left Tolerance gg-gggc
conds seconds t 1.2 sec seconds conas
6 TL

40 seconds
120V o 92V

(suddenly applied)

397

Ho.7

36.S 0 409

39.0 o 41.0

X

DROP-OUT TIME

TEST AT 104.2V

, Prev. As- . As-Found Tolerance: | As-Left
I ggggégg Left }Z;SecFoonl:insd Prevxous As-Left Tolerance A:-Legt
seconds t 8.7 sec seconds seconds
45 to 125 seconds
120¥ to 104.2V a7// 73.7 (4_2-_'# _’.7_?_& N/A 7.,?3
isuddenly applied)

PLICK-LP TEST:
NOTR:

(PEFERENCE FOR PT-9.1.l%

AS-LEFT PiCK-UP

“OLTS

/05,?

Relay and ¢ase wvisuval inspection.

Pick-up and Drop-out tests

.COMPLETED BY:

RARBIESEYS

- 24 T,

ONLY )
Raise woltage VERY SLOWLY until rolav pickl up.

. ~c$vx:txna.43<na«; “Dan
= ér\u\\r\ u\\ﬁm @: {2Svoc

Z/’;A?

@ SAT

a
£}

DATE:

DATE:

1,

UUSAT

UESAT




PR-1.1:44

ATTACHMENT 16
27 RELAY 27/18 -

DEVICE 27,38

APPLICATION _BUS DNDEPVOLTAGE

SERIAL NUMBER _ 33182-1 2T RATIO _480Yy.120%
CIRCUIT NO. _Bys :8 ‘ ’ MODEL. STYLE NO. _211B117SD

PELAY TYPE _3ITE-27

CURVE NO. _T.V.C. 605817
PHASE _A -~ B

BULLETIN _18.4.7-2

! PICK-UP TEST

Previous _ As-Found Tolerance: -
| As-%eit Aﬁn;ﬁg?d Previous As-Left
volts )

£ 1.1 voles

l @255 105, 8 w9 o 106 L ]

DROP-QUT TEST

: Previous . As-Found Tolerance: Ag-Left
l Sfﬁg'i-:‘s‘g As-Left "*‘voFft"‘S“d Prev. As-Left Tolerance 'As,’%efc
¢ volts , ; t 1.1 volts volts volts
L ws.2 | /08.& 1057 Lt o 106,53 ]105.2 to 105.7] /p
| DROP-OUT TIME TEST to 92V
. Prev. . As-Found Tolerance: As-Left
g:gg;gg As-Left iiuiﬁ&ﬁ? Prev. As-Left Tolerance AS'Legt
seconds t 1.2 sec seconds seconds
6 TL

40 seconds

120V to 92V 90‘ L{ ‘/0.8 _33;2. to _'_'fL_@, 39.0 to 41.0

{suddenly applied)

40,8

DROP-QUT TIME TRST AT 104.2V

Setting Prev. As- hs-Found As-Fpupd Tolerance: As-Lofc As-Left

seconds Left seconds Previous As-Left Tolerance h i
. seconds + 8.7 sec seconds seconds
45 to 115 seconds

sttty it | 13| gpy [Z26- o Z2L]  un

PICK-UP TEST: (REFERENCE FOR $£T-9.1.18 ONLY)

9570

ROTE: Raise vcitage VBRY SLOWLY until relay picks up.

AS-~LEFT PICKE-LP 'YOLTS

125 4
Rolay and case visual irnspecnion. SAT

Pick-4yp and Drop-out tas4s E//;AT

COMPLETED BY:

-FE-93-006-05
R V? L‘JQE?D BY:




ATTACHMENT 18
27 RELAY 27B/18

PR-1.1:48

DEVICE 278,18 APPLICATION _BUS UNDEIVOLTAGE
SERIAL MNIMBER 3155~ PT RATIO 580y, 120y :
CTIRCUIT NO. __BUS 18 MODEL - STYLE NO. _ZLIBL17SD
RELAY TYPE _JITE-2° CURVE NO. _T . V.C. 606820
BULLETIN _18.4.7-2 PHASE B - C
] PICK-UP TBST
B fse-"f«ff”cs\ A."fl’o?fcus‘”‘d Asx;rp;aovuinodusro.n.ls.e et
volcs + 1.1 volts
| Cz05¢ [05.5 09,3 to (065
DROP-OUT TEST
e R Rl B
voles 1.1 volts volts
| {2052 | /08 .2- /05,3 (ool co (23 [105.2 to 105.7] s
| DROP-OUT TIMR TEST to 93V
Seccing WETEdie [Rs-Foung [Re-found Tolerance: | AscLeft | ag-rett
seconds seconds seconds t 1.2 sec seconds seconds
6 TL

40 seconds
120V to 92V

{suddenly applied)

H40.2-

Yo.g 1390 vo LY

39.0 to 41.0

40,8

DROP-OUT TINE

TRST AT 104.2V

s Prev. As- . As-Found Tolerance: As-Left -
| gg;s;gg Left ﬁﬁxiﬁxﬁg Previous As-Left Tolerance ﬁ:cgsgé
seconds * 8.7 sec seconds e
45 to 125 seconds

120% to 104.2v

{suddenly applied)

728

73.¢

L9 o Bl NA

75,

PICK-yP TEST:
NOTH:

{REFEPENCE FQR PT-9.1.1i8 OHLY}

AS-LEFT PICKR-UP VOLTS

/05

Pelay and case visual lenspection.

| Pick-up und Drop-cut tests

COMPLETED BY:

r:/ SAT
B/SAT

| Mﬁ@&%&?// 7&&";@‘@‘2*

Raise voltage VERY SLOWLY until relay picks uwp.

Reele dhom pomma

_Qqu@ (2S voL

3 1MSAT
L]

DHSAT

wige bl

npad

DATE: /O &g[gb
’ Revision 5

DATE: /é//f/oc



WARNING

Becsune:of postbleshock or fire hasards, connsction

ot thls’ mtrammt should-bo mtm-mod lu ccmplhnco
‘with the Netional Floctrioal: Cdo (ANS].C1)-and/or any

.other; requlnmu appucth to the' Uur.

) lnsnllaﬁal. mnﬂon, ‘and Eisintensrica shculd be
peiformed only by qualified persotinel. :

P

TM-102¢08

TBCNCAL WAL :
OPERAT!ON AND WWGE mvms
o
POWER Wf?ﬁlﬁmm:
.MODEL 358, .

Revised'l March 1983

copmam@;m :1978,1980;. 1863 DRANETZ. mczmowcms. e,
"ALL RIGHTS REEERVED:

' nﬂANEIz ‘1000 ‘Hew: Durham lou LHI . Edimon, W.J, 08818

DA-EE-93-006-05 | Attachment 5 Revision 5
' Page 1 of 3



VOLTAGE MEABUREMENT M sections) .

‘pat Faiged 0:1.5, 18, 150, ‘and 680 volte RMB™*
“ACOUTSQY. 40; ss o2’ rudln(; 0, 03¢ Pull Scale
down to 6% Fall Beale:
Proquemcy Rauge. 47 to 460:HB
rated accuracy 47~-83 Ha*
Tput resistance: 5000 olisiie/Volt (transfarmer isolated)
‘all ravges
‘Readout display BUigits
CURRENT MEASUREMENT (Bath eeotions).
Lipas ranges’ 0+-0. ll. 1.6. 18, uli 100 Ampam ‘RMB
' ' Fall Soale
-ACCUTaRY’ 40,3% of xewding: 20. 03%: Full Scale:
dows 10 3% !\‘ll Beals
mw 47 to 450 H.
Froquenay Rangs for: : ‘
uud agouray- 47-63 Hz*
‘Insortlon. roatstance’ 0..00> ohm maxisum (trsnsformer
iinolated) ail ringes
Readout Dispisy o SiDIgus; '
Tizae tnfsrval reigs, 0 t0.692.99.s0conds (0. 01-peccnd:incTements)
0. to 88,985 peconds (0. ououoou incyements)
0710 9099,9 qcln (pdoii) ‘of Power Jine
E !ru.\uuy (0. i-oycle’ ncrements)
Aoourecy- m. v03% of reading ¢1 L.6.D. (Lasat
signiTicant digit).
\

umnu-amu ited and calibrated-at 60 Hr un"l'cn otharwi n:f-pcﬁ‘lu!'.'

Operatioli. between 800 valts: RMB and. 1000 volu AMSis possibis with no
dcpuhﬂeu of aceuracy. nowm, mnuou abon 800 volts RMB doss
!M sonform with: ubw mdﬂmuc- ANS1-C39.8.

Attachment 5 Revision 5

DA-EE-93-006-05
: Page 2 of 3



AT MODEL 336 POLYMETER SPECIFICATIONS (ooxty

cariidy-

Updates after anch: mmnuu d a.reto of
every 1,25 seconds(,8 Hs) oro.a uooun ©

Hs). ‘Holds last reading on stop trigger

-astimind,
£0,000-to 450. 000 Rs

0.01 Hs, 0.1 noudmumium
0.001. 8:. I.Oumdmomum

+0.008 By +1 L.8.D;

“Trigger

DA-EE-93-006-05

(Bejsoiabie by panel pustibutton switches,
controlling’ both sections)

‘Measuroment 15 stavted: and. 1topped by
trigger; ﬂ'ul spplied to f¥dnt pans!. BSTART
and BTOP: topwt:jacks

anuun e dq: vnlhg. cbw 190, volt

. .4 ! m’vdm or. 4c voltuo
1o~am voua m ot ‘external castact closurs

Input impedance:ie approxtmistely 30K ohine

' Cas a5 be' avntrolled by BTART/STOP/

nmrmmumaw‘ parsel,
Fight' redlnp p-: tecond gre dl.plcy-d In

tais mode

‘Masguremoats are mnd. costinucusly, 2
uudllp per second si'e displayed

A "maxtimum-velos! oircuit stores. tis high-
et viilae of AC mensived dudagn measure-
zhend fotetval atd Slapleyn Mmu (LY %5
"digitsl readout

Attachment 5
Page 3 of 3

Revision 5




6§ jo | abed
g uBIydenY

G0-900-€6-33-va

G UOISINDY

JRange of

19801039 19902777 20100651 20202647 20400377 20500524 Mean Min__Max | Test Resuits
1 2 3 a 5 6 v -
27014 2.42 2.42 2.42 2.41 2.42 2.42 2418333333 241 242 0.01
27D/BM4 2.46 2.44 2.45 2.44 245 2.45 2.448333333 2.44 2.46 0.02
27D/16 2.41 2.41 2.41 2.39 2.41 2.41 2.406666667 2.39 2.41 0.02
270/B/16] - 2.41 24 2.41 2.39 24 2.39 2.4 2.39 2.41 0.02
27DA7 25 25 2.5 2.48 2.49 2.49 2.493333333 248 25 0.02
27D/8/17 2.45 2.44 2.44 242 2.44 2.42 2435 242 245 0.03
27D/18 2.45 243 2.45 2.44 2.44 2.44 2441666667 2.43 2.45 0.02
27D/B/18 2.41 2.39 2.4 2.396 24 2.38 2396  2.38 2.41 0.03
Mean 2.43875 2.42875 2.435 2.42075 2.43125 2.425
Min 2.41 2.39 24 2.39 24 2.38
-Max 25 2.5 2.5 2.48 2.49 2.49
2.52 -
25
2.48 + e
| |——27D/14
2.46 4 -—a—27D/B/14
270116
244 | wein- 27DIB/16
—%—27D/17
042 —e—27D/B/17
‘ |—+—270118
_ ——27D/B/18 |
54 ——2/0/B/18 !
2.38 |
2.36




@ WORK ORDER DISPATCH'-"’@? © . PAGE 1 OF.
Blweewas CONTRQLLEb'COPY‘*f*fi* 'CONTROLLED COPY - ***%4**_ CONTROLLED copy Fwdady

WO # 19801039 01 - TYBE N - . - UNIT 1 ,"-' DATE-03/23/98 - PRI 42711 . ...
TYPE MAINT B " WORK' TYPE B SUB AYPE"3: ACT SAFETY § - RESP. GRODP P AT

EQUIPMENT In’ LIST'-
“SR-CLS LOCATION
LOCATION DESC :




A Trae i b e w21 S
RO IR FF )

‘ H

PR-1.1:28 '

ATTACHMENT 2 ' ' .
27 RELAY 270/14

DEVICE _27D/14 . APPLICATION BUS UNDERVOLTAGE -
SERIAL NUMBER _2185 PT RATIO 4B0V/120V_

CIRCUIT NO. BUS 14 MODEL/STYLE NO. _4i1174175-HF
RELAY TYPE _ABB-27N CURVE NO. DEFINITE

BULLLTIN 7.41.77 PHASE A - B

' PICKUP TEST . R
Setting As-Found Tolerance Previous As-Left Prééént As_—l‘-found } As-teﬁ B Present )
Pick-Up Voltage-.]. Tolerance - As-Left -
83.7v Pius or minus 1 volt of . S - 93.7 - 542V |-
previous Aslett Test | G377/ i qg,é (/ : _Asgggggs;g ¥
‘ © practical-

‘e DROPOUT TEST. - .*

. A ;.
; Tolera

93.2v | Pius or minus 0.6 volt of P E S IR oY U
previous As-Left Test | - ?33 v 93,/ l/ N § ASSCIZ%éé [

.| e32vas. ./~

|- practical [

Setting As-Found Tolerance Pravious AsLeft' | PresantAsFound ; K it
Dropout Voltage--{. - " SRR nee -

_DAOPOUT-MMETESY . Tl

5
Setting As-Found: | Present As-Found .| _AsLiff - .
. ~ Tolerance : -~ | Tolerance - -

~ '2.'2,2'.,-'2'-.52 : e
(suddenly, applied) secs : I

21 205-275 | 5, T
120V to 92.6V = 2.4 secs ‘secands J 1/;2 5664

Relay and case visual inspection, (w/ SAT O UNSAT

DATE: /57 o

DATE: 3924

COMPLETED BY:
REVIEWED BY:

DA-EE-93-006-05 ' Attachment 6 Revision 5
‘ Page 3 ~




DEVICE

270/B/14

27 RELAY

SERJAL NUMBER _ 2195
CIRCUIT NO. Bus 14
RELAY TYPE _ABB-27N
BULLETIN 7.413.7-7

ATTACHMENT 4-

270/B/14

‘RELAY APPLICATION BUS UNDZRVOLTAGE

PT RATIO 480V/120Y

MOOEL/STYLE NO. _411T4175-HF

CURVE NO, Definite

PHASEB - C

PICKUP TEST

Setting

As-Found
Talerance

Previous As-Left
Pick Up Voitage

Present AsiFo'und'

As-Léﬂ )
Tolerance

F‘resent
As—l..eft

3.7V

Plus or minus 1
volt of previous
As-Left Test

93,7 \/

93,5/

937 -94.2V
Ag close m

ptactv,al

75'71/:_

‘DROPOUT TEST '~

Setting As-Found Previous As-Leit Présent As-Found AsLett r Present
Tolerance Dropout Voltage o : Tolerance As Left e - 1
932V | Plus or minus 0.6 | o g3av-g37v. |- N O
volt of previous 3 ok \/ 5 , \./ . Ascloseto - |4, l/
As.Loft Test 7 13. 97.2, sa-ﬂt/ &s} . ?5 3 . -
pfac ! B CE N

BROPOUT TIME TEST -

Gt

COMPLETED BY: ﬁ%q—f’//'al»f"’

REVIEWED BY:

D i en

DA-EE-93-006-05

OA'TE:JZ / ( ??
DATE: 3 aa 97
Attachment 6

' ‘Page4

Satting As-Found - Present As-Found--| - As-Left - _
Tolerance : B & Toierance As:Left
2TL 206 -2.75 ‘ | 2282827 '
120V to 92.6V- = 2.4 secs seconds 2 Y6 Sec. | *deords
(suddenly applied) T
Relay and case visual inspection. WAAT O UNSAT




DEVICE _27D/16 _

ATTACHMENT 7

27 RELAY 27D/16
APPLICATION -BUS UNDERVOLTAGE

SERIAL NUMBER 2197 PT RATIO__480V/120V
CIRCUIT NO. _ BUS 16 MODEL/STYLE NO. 411T4175—HF
RELAY TYPE _ABB-27N CURVE NO. DEFINITE
BULLETIN 7.4.1.7-7 PHASEA -B
. PICKUP TEST
Seftting As-Found Tolerance Previous As-Left. Preseﬁt AsFound As:Left
Pickup Voltage' T S Tolerance
93.7v Plus or minus 1 volt of ey i/ - 1937 - 942V
- previous As-Left Test |- ?3. 7V L9321/ “As:close:to..
- -3 7V:as |
: practica1 o
' DROPOUT. TEAQT_'.' ' i
Setfing As-Found Tolerance Previous As Left Presem ‘AsiLeft
' Dropout Vo!tage As-Found Tolerance
¢ 93.2V Plus or minus 0.6 voit 93 2V 93 7V

of previous ‘As-Left Test

7.2 1/

6/3/ V|

. AS. close: to
.93, 7V'as"

onosou ST T

Setting As. Found. | PresentAs-Found | - AsLefi.
Tolerance ’ o -Toletr'a"n.c'e" d}
7L 2.05.-2.75 e 2282582
120V t0 92.6V .= 2.4 secs seconds. ﬂ‘. ‘// Sec seconds
(suddenly applied) - ) :
Relay and case visual -inspéction. m/S'AT 0O UNSAT
) COMPLETED BY: /774 %06‘7" 4 DATE: J/5/77

REVIEWEL BY:

D Hefe

DA-EE-93-006-05

DATE: 3 -22-79

. Attachment 6

Revision' 5 ‘




ST A T L T

ATTACHMENT 9 P
27 RELAY 27D/B/16 |

DEVICE _27D/B/16 APPLICATION BUS UNDERVOLTAGE S
SERIAL NIUMBER _ 2198 PT RATIO __480V/120V o
. CIRCUIT NO. _BUS 1§ ' MODEL/STYLE NO. __411T4175-HF .
RELAY TYPE ABB-27N CURVE NO. DEFINITE ' [
‘BULLETIN 7.4.1.7-7 PHASE _B8-C : o

1 :
R I
PICKUP TEST SRR A

Setting As-Found Tolerance Pravigus As-Left Present.As-Found . As-Left . : fF_’fésen};‘ T
Pickup Voltage | . . © | Tolerance | As-left |. . :

93.7V | Plus or minus 1 volt of . P TR R R < BT - Vo B
previous As-Left Test q5. '7 \/ _ ?3. 5‘ (/ /| Ascloseto’ |42 :

93.7V as
.-practical - .

! B DROPOUT TEST.. " "'

Setting As-Found Tolerance Previous As-Left |-~ Present | - AsiLeft-" | P
Dropout'Valtage: ‘| ~ ‘As-Found' - ‘|* Tolerance. -|: -As:

93.2v Plus or minus 0.6 volt | o, S ey . 937V
’ of previous As-Left Test ?3 2 \/ ' . ?3,0' (/ | As.closeto - {¢

g32vas . [’V
practical. "--1; - °

.ot

)

SROPOUT THME TEST. ©

Setting A$;Eg’und- "Prés:em As_-?élu'nd " AsLeft r.'PF;Siént,‘ 3 .
) : Tolerance T Tolerance "| .As-Left- 1i.

120V to 926V = 2.4 secs ( 2 veords Y sec | _zs%at_:gnzdssz RaboSec .

(suddenly applied)

Relay and case visual inspection. q}/SAT ’ .t] . UNSAT

DATE: _ZA/%’ o 5

DATE: 3 '33?17

’

COMPLETED BY..
REVIEWED BY:

l DA-EE-93-006-05 Attachment 6 . Revision 5




DEVICE 27D/17
SERIAL NUMBER._ 2199
CIRCUIT NO. _BUS 17_
RELAY TYPE _ABB-27N
BULLETIN _7.4.1.7-7_

ATTACHMENT 12
27-RELAY27D0/17"

APPLICATION BUS UNDERVOLTAGE

PT RATIO 480V/120V- -~ . - -

MODEL/STYLE NO! '411T411§—HF
CURVE NO. Deﬁnne i
PHASE A B ‘

Setting | As-Found Tolerance | Previous AsiLeht’|”
Pickup Vottg’g.e.: 1 -
. | ea7v | Plus or minus 1 volt of
' . previous-As-Left Test | 75/’{ \/ ‘
U E—
f I @ Setting As-Found P As-Left
To!erance Dropout ,ohage
; 932V | Plus orminus 06 | 72 91 7
" voAtsof prevuous ?5 . Q l/

2T¢
120V:10'92:6V. =. 2. 4 Secs
(suddenly appﬁed)

seconds

Seconds . o?'5b Sec'

223; 35z |

Retay and case visual-in’sped;ici\_

COMPLETED BY:
R'EVIEW'ED: 8Y:

m/sm

DA-EE-93-006-05 N

Attachment 6
Page 7

A




DEVICE _27D/B/t7 _
SERIAL NUMBER 2200

CIRCUIT NO. _8US 17
RELAY TYPE _ABB-27N

ATTACHMENT 14

27 RELAY. 27D/B/17

APPLICATION BUS UNDERVOLTAGE

FT RATIO _480V/120V

MODEL/STYLE NO. _411T4175-HF

CURVE NO. DEFINITE

ULLETIN 74.1.7 7 PHASE B-C
PICKUP TEST.
| Seting | AsFound Tolerance | Previous AszL_eﬂ‘ Present 'A's-Fou.l"'\d_ As-Left Tolerance | Present:
Pickup Voltage DI 1 As;left
93.7v. | Plus or minus 1 voit of o g 9317942V ;
revious As-Left Test , D é v As ‘close-to'93. 'N
P ?‘3 r7 V ) 93 V S as, practlcal
DROPOUT'T :
Setting As-Found Previous Aslett o] 'P?é;séﬁi e b "As-Left
Tolerance Dropout Voltage “As:Found ” f Tolerance
932V | Plusorminus06 | . . l/ 1 -e32v-a3: 7v'
volt of previous /e “As cloge 10} |-
As-Le?t Test ‘/3 2 \/ 93’ 0 :93.2Vias:, |
. : practlcal A
Setting As.Found Present .. AsLeft
Tolerance As Found To!erance C
21 205275 1 228" 252
120V 10 92.6V = 2.4 secs seconds 2 L/5— SeC, seconds’ -
{suddenly. applied) .

Relay and case visual lnspeétion.

AWT.

D UNSAT

COMPLETED BY: /7%6” %,/4_—/ DATE: 3/5_[7?

REVIEWED 3Y:

pm/ﬂh

DA-EE-93-006-05

DATE: - A5~94

Attachment 6




 ATTACHMENT 17 o
: ' 27 RELAY 27D/18 :
; ' DEVICE _27D/18_ ' ~ APPLICATION _BUS UNDERVOLTAGE
SERIAL NUMBER 2ap+ PT RATIO _480Y/129V ‘
CIRCUIT NO. _BUS 18_ MODEL/STYLE NO. 41174175-HF -
RELAY TYPE _ABB-27N CURVE NO. _DEFINITE
BULLETIN _7.3.1.7-7 PHASE _A.B
_ PICKUP TEST
: Setting. | As-Found Tolerance Previous. As Left - 'Pfés_én! As-Found Aslet Presenr
g : chkup Voltage s ' R Tol'era,nce As Leftl 1.
93.7v Plus or minus 1 volt of - . v , - c 937 942V = ;
i i As-Left Test oy 1 g5 5.0/ As:close-to
: previous As-Left Tes q_) 77 \/ : 95,5[/ 4 ey
: - PR | . practical -
DROPOUT TEST - -
.. P ‘ eFe Provious - .f“::‘: . —
é :E Setting As-Found Tolerance |/ Dresent-As-Lek | 'Pres'eht';f\'s'-Eouridf L As- Lot B Ed
R ¢ %) , " Dropout Voltage o “Tolerance ", |.'A
; 932V | Plus or minus 0,6 volt : s, ey 2vi937v 5
: of previ As-Left Test g, e 615 ' .~ As closefo’. |
: previous As-Left Test | 93,(_2\/ ?j/(/ TR
' : practucal
' 7 OROPOUT TIMETEST .
.Sétiin'g Y AéFound PresentAsFound ‘As-Left © | Present
Tolerance R Tolerance ‘As:Left’
2TL 1 205:278 |, —e- . | 228-252.
120V'to 92.6V & 2.4 secs -seconds- 15 el _saconds |;
(suddenly applied) . ' o') L/S-S CL N
: Relay and case vis.uai inspeptioﬁ. [t)/SAT S o UN_SAT o .
; - compreTep BY: [ ke Yol onte: 3/ 77
' REVIEWED BY: 1) /JNelies DATE:392-9F
DA-EE-93-006-05 Attachment 6 ' " Revision 5




Ty

Oy

DEVICE _27D/B/18___
SERIAL NUMBER _ 2202

CIRCUIT NO. _BUS 18

ATTACHMENT 19
27 RELAY 27D/B/18

APPLICATION BUS UNDERVOLTAGE
PT RATIO * 480V/120V

MODEL/STYLE NO. _41174175-HF

RELAY TYPE _ABB-27N CURVE NO._DEFINITE
BULLETIN 7.4.1.7-7 PHASE B -C
PICKUP TEST-
Setting As-Found Tolerance Previous As-Left |- PreS‘e’ht As-FqUnd o As-Left’
« Pickup Voitage t a .qugranqe
93.7v Plus or minus 1 voltof | /7 s B T 942V
: revious As-Left Test .’ : ? o/ - As.close (o
P /57l/ 35{/ 93.7V'as " |/
Co . practical. | -~
onovquf TEST ) "
m-_-_r — T : = — =
Setting As-Found Tolerance | As Left Presem , As Leh
'Dropout Voltage As-Found‘ Tolerance
a3.2v Plus or minus 0.6 volt of iy 93 2V 93 7V
previous As-Left Test 0;? . 3 \/ 75<DV Agsdzose to!
' Vas -
) practlcal

SROPOUT TIE TEST

Sett:'\Q As-Found T PresentAsFound - :'a}\'s._gg_n[ .
Toierance C : 'Tolergnce—'_
AL 2.085- 2.7 N2 228:252
O e s | 27/ S0 | e
Refay and-;:ase-visual inspection. h{ SAT a .'UNS"A-;I'
COMPLETED BY: /2/ide. Vol onTe: 3/3/59
- REVIEWED BY: __if > el l,, DATE: 3:32-9 9
DA-EE-93-006-05 Attachment 6 -

' Page 10




WO # 19902777
'TYPE MAINT B

EQUIPMENT ID LIST

01  TYPE -
' WORK TYPE P . SUB TYPE 8

@ WORK ORDER DISPATCH., @ L -pAGE’

e*+¥*%  CONTROLLED COPY *##¥+#* CONTROLLED copy ###xxsx  CONTROLLED, 'copy REANS,

.UNIT 1 s DATE 8[14(9

ACT SAFETY S

fSECTION

SR .CLS:. .
LOCATION DESC

LocAT;diq' ¥

Attachment 6 : :
..Page 11




R e e
> : N . .

- ATTACHMENT 2
27 RELAY 27D/14

DEVICE _27D/14 APPLICATION _BYS UNDERVOLTAGE
SERIAL NUMBER _ 2195 ! PT RATIOQ. 48QVv/120V -
CIRCUIT NO. BYS 14 MODEL/STYLE NO. _411T4175- H?
RELAY TYPE _ABB-27N CURVE NO. _DEFINITE
BULLETIN _7.4.1.17-7 PHASE A ~ B :
PICKUP TEST. - T
Setting As-Found , Previous Present ' Asteft. ' P:esent
Tolerance As-Left As~-Found Tolérance : As Letc
Pick Up
Voltage

93.7Vv Plus or minus 1 : " 93.7 - 942V |
volt of previous : Q\'E> f\<_ | As close to 93.7 | ™
As-Left Test 3 v | ARV} . as practxcal AR

DROPOUT j'rn“:.s'r; ’

' Setting . As-~Found Previous” .| Pzesem: Lefc
Tolerance Is.s Lefté As E‘ound v Tclerance
ropou ,

Voltage. ' |-

93.2v | Plus or minus 0.6 I B 93.2 937V
, | wvolt of previcus As close to

RERR | asne |va | BT

- /DROPOUT TIME ‘TS | R
S - T R 1
Setting. “As=Found - | Ptesen: B As Left s
' Tolerance As Found Tolerance
L 120V o 02 P2 2.4 T 2.08m 'g.v's-' o . 2,28 ~-2.52
: ° = 'secs, .|, 'seconds | ' secs
3 (suddenly appued) . : ) B! o
Relay and case. vis‘ll xnspectxon.Q SA‘I" . ] UNSAT ;.'-”" :
COMPLETED BY: _o \L | DATE : (\1\ OG e
. REVTEWED BY: Mm&_ - DATE: _@2 ovf°°
'
DA-EE-93-006-05 - Attachment 6 Revision 5




P T Cou e )
Sy e O BT S a

 ATTACHMENT. 4. AP
27 REXAY. 27D/B/14 200 .

DEVICE 27D/8/14- RELAY - APPLICAIION aus LUN ERVOLTAGE
. SERIAL.NUMBER: __gL____ PT ®ATIO -480V/120V" e de
CLRCUIT NO. 'Bus 14. , = ‘1 “HEL .
RELAY. TYPE _ABB- 27N~-» CURVE NO. _Deéfinjter. .. K
BULLETIN _7.4:).757 . ° PHASE : a‘- g il o

PICKUP. TEST, L
Setting | As E’ound | Previéus | present: ' |° AS-Left
Tolerance . As=Left As-Found - Tolerance
: . pick:uUp - R T R
vOltage ] , _ - .
93.7v |- P].lus ofr minus 1 9‘371— 94 t;v
1 volt o revious . s ‘close to
As-Left Test d PARRREE T e LT P Ve
- (_\%—l v g -practical
ce ) Setting . As-Found Previous?
. , Tolerance As-Left .
. : : Dropout: -
Vol ag N
’ Plus or minus 0.6
e © volt of prévious
s N o . ‘As fLeft Test’
Lo - + Setting
27
120V to 92. 6V = 2.4-.secs .
(suddenly appl:.ed) ;

Rel'ay and case visu& inspec:xon.'

COMPLETED BY: g S0s P '
REVIEWED BY: m~l ME S, DATE: oaod—m

" DA-EE-93-006-05 Attachment 6




DEVICE

21D/16

SERIAL NUMBER _2197

CIRCUIT NO:

BUS:

RELAY TYPE _ABB=27N'
BULLETIN _2.4.V.7-7

ATTACHMENT 7.
27 RELAY- 27D/16

APPLICATION
eT RATIO
MODEL/STYLE NO.
CURVE NO-
PHASE A= B

s

“BUS’ UNDERVOLTAGE

i 480V/120V

BN

ﬁ;;xﬂl?S HF

DEFIN;TE et

PICRUP TEST. .

R A

Setting As-Found Previcus. Present.:
Tolerance As~-Left As~fFound' *
i R Pickup T
Voltage
93.7v ‘Plus or minus 1 - e
" Volt of previous C\ N
As=Left Test ﬂg Q\ V4 N O
. - pzactxcal

©oRoPOUT TEST

secting | As-Found P:eviousv x
Lo Tolerance As-Left ]
Drogou;_ -
Voltagei b

83tV
’ SRR volt of

Plus ‘or. minus 0 6
revxous

Aa -Left Tast

D
FaRE
¢" d..
OFEER

120V to-92. 6V
(suddenly applxed)

2.4 se"s;.;

y"sec::m'ls

Relay and case visual LnspeCCLOn.

COMPLETED TY: \ L\
REVIEWED BY: S

DA-EE-93-006-05

Attachment 6

LATE:
DATE:

O unsar -

VO -L- 0

g o'a'-gét'_éib;x



-0 Y P : .
: R - L. v - »
. B . . SN AR h . .

, ATTACHMENT 9
27 RELAY 27D/B/16

DEVICE 27p/B/16 o APPLICATION _BUS UNDERVOLTAG
SERIAL NUMBER 21358 -PT RATIO 480vV/120Vv

CIRCUIT NO.. BUS 16 MODEL/STYLE NO. 41174175~ HF
RELAY TYPE _ABBR- JABB-2IN CURVE NO. DEFIMITE

BULLETIN _7.4.1.7-7 | PHASE _B-cC . T

r
:
1
:

PICKUP TEST . _ R AR

Setting As-Found Pr:evx.ous P:esem: As-Left’ . Present
) Tolerance 1}51 lkeft As- Fcund - Tolerance - As- Left
cku . :

Voltage

.
SR SR
L. s

93.7Vv Plus or minus 1 R 93.7'— 94.2V‘
volt of previous

é . ) ) S As close to, . 3 'i.. 
b | Ra-Left Test ﬂ?)qv | (\738\/ : psr3afc7.t\§.<':aas‘i" C\S&J

badﬁéw"n#f LT

Setting : As-Found ‘Prevxous | ., Present. [.- As Lef: R Pzesent
Tolerance As-Left . | " As-Found |... Tolerance g ‘~Le t

Dropout . | . ¢ g . -1

‘Voltage . )

83.2v Plus or minuz 0.6 N R ol e3.2v - 93’.'7\/':[' "

vsle of vi {1 Qa9 =5 P As . cl to . ‘
. As_-gef ‘%esi’us_‘ C\% .JD‘J 0\73\,\\1 1 ) 9913;23}:10 : C\QD\\V

Se;zcing R As E‘ound . Present P As Left Present
. ; 'Tole:ance ) As-Eound B ) Tolesance “As-Leftr”

cod A

120v to 92 F = 2.4 B 2'05'315 P AT -»g 52 |
N o = secs seconds seconds
B (suddenly appls.ed) . ) ‘ Q\'\ Q _ ‘ 'l L\O

Relay and case visual inspe'cci..o'n. SAT’ ' D UNSAT -

COMPLETED BY: . &""'\A" \\\ "k“' : " DATE: AR SR
REVIEWED BY: __ -\ 5 _ ' DATE: _odedog - !

 DA-EE-93-006-05 o Attachment 6 - | _ | Rev_isipn«S'
| | Page 15 _ o R



': ’ : fey R PR" 1

ATTACHMENT 12" g

27 RELAY. '27D/17 " .
DEVICE - 270/17 .. APPL;CATION BUS ‘UND RVG G _
SERIAL NUMBER __2199 ¥T RATIO -_480V/120V- C g
CIRCUIT NO. . _BUS. 17 MODEL/STYLE NO. - 41114175 HF .
RELAY: TYPE __ABB=27N CURVE'NO. _Definite:
BULLETIN 5 l 7-7 PHASE A - B a~ .

PICKUP TEST'

Setting As-Found Previous: Pteseﬁt“ ' ‘P'As4Left'.7
Tolerance As-Left As-Found Tolerance -
Pickup’ T o - )
Voltage: . ] : .
93.7v ?%P’ or min%? 1 g 3”'5”
-volt of previous S e
As-Left Test ’ . AV
5.2y C\7DF\ e

DROPOUT. TEST

" Setting. As-Found Pzevxous Presenf
Tolerance -Left - As Foun
on out
Vol aqe
93.2V - | 'Plus or -minus 0.6 ’ .o 33. w
volt of: previous b K . IR As: close :o
As-Left:Test | ?) &\/.: C\’f) \ 9372V as - ..
R R A PN O e practical

Settiaq“

2. 05527

. 75
seconds

© o 2TL
120V to 92,6V = 2.4
(suddenly appl ed

seconds

Relay and case visual inspecticn. Er/SAT

COMFLETED BY: \&~ <\& N\ .
REVIEWED BY:

\f ok,

DA-EE-93-006-05 Attachment 6

ﬂPage16

O unsaT

{‘;3£3'C(3

Jo- 08

DATE:
DATE:"




DEVICE

L 27D/B/17

SERIAL NUMBER __2200
CIRCUIT NO. __BUS 17
RELAY TYPE __ABB-Z7N
BULLETIN __71,4.1.7-7

. . R st

ATTACHMENT 14
27 RELAY 27D/B/17

PR-1.LY

APPLICATION  _8US UND;RVOLTAGﬁ
PT RATIO _480V/120V s

MODEL/STYLE NO.

CURVE NO. DEPINITB

41174175+ HE

PHASE B -C_

PICKUP TEST

Setting | As-Found Tolerance | Previous Present | ' Ag-Left - Present |
" As~Left As-Found Tolerance As-Léfr .|
Pickup o
Vol:age
93.7v Plus or minus 1 a3 R S ?'7{943¢m;
vo el revious b N A 3 Close =} ’
As-Left Test E). 4 C\. 2 SV IS YTV as;:
v ] %%V N phr.ja'cmca]T
: onopgu:xttsr“}7 )
setting | As-Found Previous Pzesen B ; As-Left y
Tolerance As-Left As- Found; Tolezance,'
: Dropout . : H A 5
Vol aqe PRI I,

| 93iav

' Plus or minus 0.6

:;:93 W re3, TV

volt o< previous: As close to ;-"*L
. “Left Test =
g L.
Setting. As-Found' Presenc, As “lefe
, As‘Found-' Toletance

Tolezance

(suddenly

o 2TL
120V to 92.6V = 2,

. 2.05.- 2,75 E

f';z.zé‘e'z.sz-i"

seconds - }.

‘Relay and case vis 1al xnspection ,\X

COMPLETED BY:

REVIEWED BY:

appu:d?ecs seconds ‘ﬂn:lﬂ\X}\"
’ sat
- < RN \»
ww
' \
Attajchment 6

' DA-EE-93-006-05

Page 17

‘ D'TUNSAifl
DATE: _ 230 CO

DATE: _Jo-J-ob




DEVICE 27D/18

SBRIAL NUMBER 2201
CIRCUIT NO. _.BUS 18
RELAY TYPE 5§B-27N
BULLETIN _7:4.1.7-7

ATTACHMENT. 17
27 RELAY 27D/18
APPLICATION _BUS UNDERVOLTAGE
PT RATIO _480V/120V. -
MODEL/STYLE NO: _4l1T4175-HE
CURVE NO. _DEFINITE » ' .
PHASE _A - B~ u R

PICKUP TEST
R = == S ST =
Setting As~-Found Previous ‘|. Present. | Left | Present:
: Tolerance As-Left - As-Found - Tolezance | .As-Left:
Pickup : : s
Voltage

93.7v Plus or minus 1
volt of grevmus
As-Left Test

;93 7 - 94 v v
As close to

A% W 0\-_3_._%-«575 RS ‘\'5%

DROPOUT TEST. . . . .
Setting ' As-~Found Previous I P;'e'é'_e'n_"t - ' P:'éé,@nt
Tolerance 165 Leftt: As-Found - Tolerance As-Left
ropou e St B

Voltage

93.2v |. Plus or minus 0.6
volt of previous
As-Left Test

93haVis 19317V

] q 5‘ 9\\1 : ‘- | Asgaclzo‘;u:;r_o x

practxcal

Setting B As-E’ound ‘ P:esent 1 ‘A;:Letc Present
: Tolezance As Found N . Tole:ance As Left:

'z 0522278 Lo | 2.8 »-'-2‘;;52'

120 to" 92,8V = 2.4 secs "seconds | Q L\---—s .t Tseconds”
(suddenly applied) ’ Q- V9 1. e L \\‘3

Relay and case visual :Lnspecc

COMPLETED BY: l &\g

ion, ”-SAT . SN o UNSA‘I’

REVIEWED BY: V\)J m\ll

\5\ | e ‘\-’a\o-co"*'”
‘ DATE 5-oo :

DA-EE-93-006-05

Attachment 6
. Page18 .



DEVICE __27D/B/18.

SERIAL NUMBER _ 2202
CIRCUIT NO. _BUS. 18. \
RELAY TYPE _ABB- 7N

. AT'I‘ACHMENT ‘19 |
27 RELAY 27D/B/18

APPLICATION
ET RATIO

UND PVO T G

480V/120V

Moosn/srvna No.
CURVE.'NO. f____E;FINITE

75 HF

BULLETIN _17.4. 1 -7 PHASE _ B < C -
PICKUD. TEST'
Setting As-~ Found Previous Pzesent Lef:
. Tolerance As-Left -As- Found Tolezance
Pickup “
Voltage .
93.7Vv Plus or minus 1 .
volt of previous
-Left Test 5 . \/
DROPOUT TES
S;tCing As-Found Previous ~'
o Tolerance As-Lefr’

Dropout -
Voltage . -

'7§3iév ‘ Plus or minus 0.6

volt of.. revious
Lef Test
Setting

if'Tolezance o

2TL
120V £0.92.6V = 2.4 secs
(suddenly applied)

2:080-22.15
‘seconds

2 28 -' 52
seconds?

Relay and case visual ih;pec;ion.

COMPLETED BY:
REVIEWED BY:

DA-EE-93-006-05

Attachment6
bage 19

Hch QN$AT: . 'ﬁ

DATE : (\1\000
DATE: _l:__:\‘_?.&_




T ome .

Vit X L8R

2 WORK ORDER DISPATCH @

O # 20100651 01 - TYPE _ A UNIT 2 DATE 2[09/0 PRI 3A 3A. { :
YPE MAINT P -~ '~ -~ WORK TYPE P ‘SUB “TYPE S ACT SAFETY § RBSP GROUP P MAIN

fli " #xwetr  CONTROLLED COPY **¥*#% CONTROLLED COPY ‘***‘** CONTROLLED COPY * ****
L
L
z

HE

------------- *-—?f- EQUIPMENT IUENTIPICATION NUMBER SECTION -—“‘

EQUIPMLNT D LIST
SR CLS. ) LOCATION
LOCATION" DESC ' L

© GROUP' CODE- . ERT
¥44: ACT CREW-SIZE . 2~ R
.:;F'ACT MANHOURS RN BRI

L . spi1 - TOTALS .-
“GROUP CODE ol MR

ACT -CREW SIZE' =
ACT- MANHOURS ~ T

DA-EE-93-006-05 "~ Atachment6 . "' . ' Revision5 |
' Page 20 ' ' o : '



G e

TTACHMENT
27 RELAY 27D/14
DEVICE _27D/14 APPLICATION G
SERIAL NUMBER __219% PT RATIO 480V/120V.
CIRCUIT NC. BUS 14 MODEL/STYLE NO. - _41174175~H
RELAY TYPE _ABB-27N CURVE NO. _DEFINITE
BULLETIN _7.4.1.7-7 PHASE A - B
PICKUP TEST
Setting As-Found P:evious Present As-Left Pres:eni: R
Tolerance As-Left As-Found Tolerance As-left | .-
Pick Up ’ S I
Voltage
93.7v | Plus or minus 1 | . ' 93,7 - 94.2V .
volt of previous q As close to 93.7 57
As-Left Test 93'70\/ 3/ 80’/ as practical '520V
DROPOUT TEST
Setting As-Found Previous 'P,r‘es'Qnt-a . A.s-I'..'é:ft'-.
Tolerance As-Left As-Found Tolerance’ As Left:
: Dropout ’ " . S
Voltage
93.2v Pl\is: or minus 0.6 4 ‘ 93.2 ~ 93. v
ve o] revious As clo e €
-Left Test ‘73,20 v 43,30 V. 932V P%sC
) ptacti_cal
DROPOUT TIME msr
Setting As-!ﬂlo\,;nd Pzesent Left [ :‘ R
Toleratice As-Found Tole:ance :
27L 2.05 - 2.7% " 2.28 - 2.52 |
120V to 92.6V = 2.4 seconds ) ) : 4
(suddenly appli ed) Z’ I/Z secs ,/.
Relay and case visual inspection. & sar 0 UNSAT
COMPLETED BY: _ { . Udiien DATE : 3/25/02.
TN N T ————t—
REVIEWED BY: __ o) elly DATE: 4o co




TTACHMENT
27 RELAY’ 27D/B/14

RELAY APPLICATION. BUS Ul DE VO T \GE
PT ‘RATIO 48QV/120QV ' B
MODEL/STYLE NO. 411T41,5 HF

CURVE NO. g g_z_,n;ce
PHRSE B -~ C___

DEVICE ___27D/B/14
SERIAL NUMBER __2196
CIRCUIT NO. Bus 14
RBLAY TYPE _ABB-27N

BULLETIN __4_,_),______

LRSS

PICKUP TEST '

PN ANERI

LT

K3

.AS—EQE: Preaant’
Tolerance As-Left

LT AUYTE x e i

<

Present

Previous:
A:-Found

Pick Up
Voltage

43,30V

As-Found

Sattin
9 Talerance

T

G Poar
. - et

93.7 - 94:2V

As .close to
93, Vv as .
p:actical

Plus or minus 1
volt of previous
- As-lLefr Test

i o

23,70V

4@3&%&?&;J1a;?:5“

DROPOUT 'rzh_',t'

-Left
Tolerance

Present

As-Found Previéhs-
As-Found

Tolerance As-Left
Dropout
Voltage

Setting

93.2v -~ 93 v
‘A8, close €O,
Vas "
.pgactical

Plus or minus 0.6
volt ‘of previous
As~Left Test

4% %0v | 93,20V

DROPOUT TIME TEST

Setting

As~-Found
Tolerance

Praaenc
-Found

As=-Left
Tolerance

2TL
120V to 92.6V =

.4 secs

2.05 - 2,75
seconds

245"

2.2B -~ 2.52
seconds

2, 45"

Present: |~
Rs-Lafe [v -

{suddenly applied)

X sar

O UNSAT

DATE: _3/%4[/0Z

DATE: 44 02

‘Relay and case visual inspection.

Zé)ﬂxxv

1:) 41056&1

COMPLETFD. BY:
REVIEWED BY:

Attachment 6 Revision 5

DA-EE-93-006-05
' Page 22




BOUE L HE @

| PR=1.1: 39.
Y - ATTACHMENT 7 B S
27 RELAY 27D/16 5 -

e ) DEVICE 27D/16 APPLICATION _BUS UNDERV : : ;. n
o SERIAL NUMBER _2197 PT RATIO 480V/120V _ : SRR
i< B CIRCUIT NO. _.__BUS 16 MODEL/STYLE NO. _411T4175-HF . IR
A RELAY TYPE _ABB-27N CURVE NO. _DEFINITE : N

? BULLETIN _7.4.1.7-7 PHASE A - B ?
PICKUP TEST . R L
Setting As-Found trevious Present | As-Left Present : :-E
Tolerance As-Left As-Found -Tolerance As-Left |; R
Pickup DA H :
Voltage b :
93.7V Plluts ofz mimxis 1 3 7 V 1 9;\37 1_ ‘9.4..3\,: 1B o .:-: )‘!
vo o revious 70 : : As close.to NS I [
As-Left Test q ’ q : V . 93.7V. as - A 7}
3] 70 - pract_:ica‘l . 93170 V

DROPOUT TRST S
P T ey S '. A P —— = : e ==R--=== = = 5

Setting As-Found Previous | Present |- .As-Lefc E:esent Lo
AR Tolerance gs Lefg - As-Found Tolerance Left Co
e - ropou . .

:‘\L Voltage

i g

R 93.2v Elus er minus 0.6 ‘ ' 9’3“2\1 - 93t:7v

TR . g reviou . : - . . ¢los -

< B As-Left Test 43120\‘/ ‘75. 20V -93. 2&63310
; practica

RN _ - DROPOUT TIME 'ms'r

Ly

ST B g b

e N Setting , As-Found Present As-Left Ptesen::" .
B Tolerance ~Féund Télerance Left 1 3

2TL 2.05 - 2.75 2.28 - 2.52
4 120V to 92.6V = 2.4 secs seconds 4 seconds /
S (suddenly applied) 7.4/ Z‘/

i Relay and case visual inspection. & sAT O UNSAT

| COMPLETED BY: £ ldeser | DATE : _M_Z

\ T
T REVIEWED BY: D WM&: : DATE: 44/ -02

B DA-EE-93-006-05 Attachment 6 . Revision 5
Page 23




BRI L EB Y ° - @

ATTACHMENT 9
27 RELAY’ 27D/B/16

nsvxcn: _a_nLaLm._ APPLICATIQN DERV
SERIAL NUMBER __2198 _ PT RATIO 4eow-1zov S
CIRCUIT NO. BUS 16 MODEL/STYLE NO.. - '411T4175-HF-
RELAY TYPE _ABB-27N CURVE NO. _._gg._mmr.
BULLETIN _7.4.1.7-7 _ PHASE B -
PICKUP .-'1'!8'1‘ L
Setting As-Found " Previous Pzesent 1 ‘M-Le'it‘: . P:esent
Tolerance As-Left As-Found Tolerance Left
Pickup '
Voltage
93.7v | Plus or minus 1 9“;5 71- 94, c2v
vo [+ revious s y Y U C Ose (-}
As-Left Test '?5, %0\/ q5,7ﬂv 93.7V as.
-practical

DROPOUT Tzsr'

v

Setting As-Found Previous Present. " Ag-Left
Tolerance : %stefg As-Found | Tolerance
ropou
Voltage
93.2v Plys oz minus 0.6 923 zvl- 93:7V
. . 210 os :
"As-Left Test 45,1/0‘/ 43} ;DV 93c Z&Easlo
, practica
DROPOUT TIME ',x":s"r
Setting As-Found Present As-i.eft':f .Pre“sent' ‘
. Tolerance As-Found Tolerance Left
2TL 2.05 - 2.5 /" 2.28 - 2.52 /
120V to 92.6V = 2.4 8 d ¢
(sugdenly aoplidagecs seconds Z /_// seconds Z/ L//
Relay and case visual inspection. 'ﬂ SAT O uUNsAT
Kal V
f/ . .

COMPLETED BY: L s oare: _7/3/02
REVIEWED BY: (> znelle DATE: &/ 4 02

DA-EE-93-006-05 Attachment 6 ‘ Revision 5

Page 24




PR~1, 1144

ATTACHMENT 12
27 RELAY 270/17

DEVICE ___27D/17 APPLICATION. _

SERIAL NUMBER _ 2199 PT RATIO:_480V/120V: . =~ 7"
CIRCUIT NO. __ BUS 17 : MCDEL/STYLE NO. - 4A1T4175-HE

RELAY TYPE __ABB-27N CURVE NO. _Definite .
BULLETIN _2.4,1.7-7 PHASE _p - B '

2 A vn i wvmamet BRI
C i

»

PICKUP. TRST _
I atting As-Found Previous Present | As-Left _ -Ptesent
Telerance ~Left As-Found ) Tolerance . Let

Picxup
Voltage

okl .

Plluts ofz minuis 1| ' : - 9}\1 T J:- 94 t_‘ZV_

vo of previous : S close’' to

.As-Left Test (7 7 . 93.7V as
3’ 70\/ ‘ ptactical

e Wi el b m s
e legul P L

DROPOUT xzs'{z
: .. ex . A . .l. ~,"“. . . - L.
setting As-Found ‘Previous Present 1 Ns-Left
: Tolerance As-lLeft -Found Tolezance

Dropout
Vol_agg

T —
R i
.o,

R g‘ &

ot

Plus or. -minus 0 6 o ; 93, ZV <93, 7V
volt of previous 7 . 78 : A8, close to
-Letg Test . -3' /01/ (/Jg, &\/ . . psxsagtz’xcaa‘l

CRR YR

DROPOUT -TIME TRST

KR

. ..~’.‘.~,

Setting As-Found P:euen: As-Left’ P:escnt
Tolerance ~Found Tolerance Latc

o
AR

PRI 7 S L AR
e . o ee

120V to 928V = 2.4 secs 2- 0D eonas > et 229 onda”? u
a = sec seconds
(suddeniy applied) econ 2 50 : seconds 250

Relay and case visual inspection. ﬂ SAT O uNsSAT

B ST Y-y SSNPIPIERPU VL NI N
ot CRet e u L, kY

CCMPLETED BY: é\ /(/Jg./fc’fv _ DATE: ‘//ZZOZ
REVIEWED BY: L el ' | DATE: 4 -4-0

.

DA-EE-93-006-05 , Attachment 6 Revision 5
Page 25




BUYE L B6E9

V
TTACMNT
27 RELAY 27D/B/17 .
DEVICE __27D/B/17 APPLICATION 'v IAG
SERIAL NUMBER __2200 PT" RATIO. 480V g PN
CIRCUIT NO. __BUS 17 'MODEL/STYLE NO. 11'1'4 75-HF
RELAY TYPE __ABB-2IN CURVE NO. ..D.EEZE.LE______
BULLETIN __7.4.1:7-7 PHASE _g__c__ '
PICKUP: TEST _
Setting | As-Found Tolerance | Previous Present As-Left Present:
As-Left As-Found’ .Tolerance As-Left.
Pickup ' R S
Voltage 1 Co
93.7v Plus or minus 1 2 %\3871- 94. :ZV Lo
volt of previous - ey . close to R
M-Lefg Test (‘7 \/ 4 V. | 93,7V as 4
180 2 7ﬁv , p:actical 5’ 70
DROFOUT TBST . . .
'.éétciﬁg WL As~Found Prev‘ioug Present’ ' As-Left : ‘ P:es'entl -
Tolerance As~-Left As-E‘ound Tolerance Left |
Dropout .
v'olgage
93.2v Eluls oxf minusio 6 3 7 \/ . 93 2V1-- 93, ‘W
vo o] revious- P close ‘Lol
As-Left Teést 4 o 4 3.2V:as l
3’ @V - p'ract:ical
D%omyi'r‘ TIME TEST 1
Setting As E‘ound P:esent ' As-l.gft",_ P:esent
Tolerance - ‘As-Found Tolerance Left
: _ 2TL 2.05 < 2.75 " 2.28 - 2.52 | r
120V to 92.6V = 2.4 secs sec n.ds e d
{suddenly applied) ° Z I/L/ seconds Z; L/‘/
Relay and case visual insbection. ﬂ SAT O UNSAT
2 W/ /a2
COMPLETED BY: __ L . LGt pate: _7/3/02
' TN\ - £ 7 )
REVIEWED BY: _ X ) JXetles DATE: _“/ 4-°22
DA-EE-93-006-05 Attachment 6 Revision &
Page 26 '




DEVICE

27p/18

SERIAL NUMBER __2201

CIRCUIT NO. BUS. 18-
RELAY TYPE _ABB-2IN

TTACHMENT

27 RELAY 27D/18

APPLICATION
PT,RATIO -480V/120V. -
MODEL/STYLE NO,~ 5}124175‘52’

CURVE NO, _DEFINITE™ .

VoL AG _

™

BULLETIN _7.4.1.7-7 PHASE A - B:
_ PICRUP ms-n_
Setting . As-Found Previous Preaent As-Left . Present =
Tolerance As-Left As-=Found -Tolerance As-Left .-
Pickup ] - v,
Voltage
93.7v Pllt;s or m:j.nuis 1 . - BN E As ’ 57 L
volt of previous “ ‘ close:to |
As-Left Test 43,80V ?5‘70‘/ A0 93V as.
DROPOUT TEST A
Setting As-Found Previous. Present‘ : Left:
Tolerance As-Left Found Tolerance
Dropout
Voltage
93.2v Pvlolist %zf m..nus:i 0.6 y :
zev ous :
As-Left Test 43 1074 20 a8
'l/ﬂv 432 . pracucal
-pnphoqt'w'r'zgc ‘TRST
Setting As- E‘ound Present As-Left
Tolerance As-Found Tolerance
2TL 2.05 - 2.75 . /7 2.28 - 2,52
120V to 92.6V = 2.4 secs seconds Z L/( seconds
" {suddenly applied) ' 1 72
Relay and case visual inspection. ® sar O UNsSAT
| 2 Uaben 3/2¢ f02-
COMPLETED BY: L. - DATE:
REVIEWED BY: L Dieite DATE: & ¢-cc
DA-EE-93-006-05 Attachment 6 Revision 5
Page 27
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DEVICE 27D/B/)8
SERIAL NUMBER __2202 -

CIRCUIT NO. _BUS 18
RTLAY TYPE _ABB-27N

ATTACHME

NT 19

27 RELAY‘"‘27D7B/‘18

APPLI CATION .
PT RATIO

UND

480V/120\L

MODEL/ STYLE NO. -4

BULLETIN _7.4.2.7-7 _ PHASE _B =~ ¢
PICKUP TRST
As~Found Pravious Present Left P:esent
Setting Tolerance As-Left As-Found Tolezance Lett
Pickup
Voltage
93.7V Plus or minus 1 y o -9;87 l-.94 t2v i
volt o revious clcse-to A R I
As-Left Test e I g ﬂV 93,7V as . .’ 4 . B 5
93. ?0 ‘«/ 5' o practlcal 5 70V -
pnopqu-r-mst
Setting ~Found Previous: Present . A:s;flgq_t:'i::
. Tolerance As+Left As-Found Tolerance
Dropout e
Véltage
93.2v Plus or minus 0.6

93.2pv

25, zow

DA-EE-93-006-05

Page 28

volt ggf r%vi‘o:us /?n 93 12V
es
" 9, 40 v p;pg;icagsl
DROPOUT 'rz_m:'ifz'sfr
. == —= . I : - . ." —

Setting As-Found Present As-Left Ptesent A

Toclerance As~-Found Tolerance Left

: 2TL : 2.05 - 2.75 ‘“ 2.28 - 2.52 | o
OV to 92.6V = 2. ~ ¢ : )

12 (sugdenly appli:d)seca seconds 7. “ 0 seconds 2 40
Relay and case visual inspecc‘xon.' B/ SAT 0O UNSAT
COMPLETED BY: _ & //JJM' DATE: 2/ 26/02
'REVIEWED BY: _« 74 Lz, DATE: _4-/c2

Attachment 6




@ WORK ORDER DISPATCH @ PAGE 1 OF] 12

#*%4s%x  CONTROLLEDN CQPY **#*%%* CONTROLLED COPY **##*+% CONTROLLED COPY **%###

WO # 20202647 01 TYPE "UNIT 2 DATE. 10/04/02 PRI - BA

TYPE MAINT P WORK TYPE P SUB TYPE S ° ACT SAFETY S o RESP GROUP P/MAIN

--------------------- EQUIPMENT IDENTIFICATION NUMBER SECTION --—->=¥{----4--Lh~;¢

. EQUIPMENT ID LIST DESC . - e “T - SYS ' TRAIN'__

) EST MANHOURS . “.LJ

‘.. ACT MANHOURS KT

SR CLS .- LOCATION . i 1PMT/OPT'“ Rgsp ENG Y
LOCATION DESC L _ N L T T

'PROBLBM/WORK REQUESTED

 CALIBRATE UV & GROUND ALARM RELPYS'PER PR

‘lbeus 16 BUS 17 AND BUS 18,

R

.“GROUP COPE.
'EST. CREW.- sxzz,'

GROUP CODE :
"EST CREW SIZEI&

'"’;;-fT;-;J——-;Q=,f4¢44---?3 ACTUAL RESOURCES SECTION

L S

.. GROUP CODE .- ERT . SRE:. . $S0OC,

8. ACT CREW SIZE. " & T I
[

Sle - ‘sp3 gpa - sbs
SN

. 2 spé  sP7  Sps_ : SP9.. .'SP10.  5Pli  TOTALS
' GROUP CODE . ; o o o _ L
"  ACT CREW SIZE } - - . . @
" ACT MANHOURS — | = 7%7—
DA-EE-93-006-05 ' Attachment 6 SR Revision S
. Page 29 : -




PR-1.1:394

ATTAC™ .NT 2
27 RELAY 27D/14

APPLICATION _BUS UNDERVOLTAGE
PT RATIO 480V/120V
MODEL/STYLE NO., _411T4175-HF
CURVE NO. _DEFINITE

PHASE A - B

DEVICE _27D/14 ‘

SERIAL NUMBER __2195
CIRCUIT NO. BUS 18
RELAY TYPE _ABB-27N
BULLETIN _7.4.3.7-7

PICKUP TEST

Setting

As-Found
Tolerance

' Previous
As-Left
Pick Up
Voltage

Present
As-Found

Ag-Left
Tolerance

Present
As-Left

Plus or minus 1
volt of previous
As~-Left Test

4% gy

93.7 - 84.2V
As close to 93.7
as practical

DROPOUT TEST

Setting

As-Found
Tolerance

Previous
Aa-Left
Dropout
Voltage

Present
As-~Found

As-Left
‘Tolerance

present
As-Left

Plus or minus 0.6
volt of previous
As-left Test.

3.3,

93.2 - 93.7v
As close to
93.2V as.
practical

A3

W2

ODROPOUT TIME TESY

Setting

As-Found
Tolerance

Present
As-Found

As~Left
Tolerance

_ As~-Left

Present

TL

2
120V to 92.6V = 2.4 secs
{suddenly applied)

2.05 - 2,75
seconds

PR

2.28 - 2.52°
sacs

am\

Relay and case visual inspection.

JAA ™ \3\._
L«\‘mr 4 SO '

o sar O UNSAT
COMPLETED BY:

REVTEWEL BY:

f\-:k“.-cfﬁ

- -4

DATE:
DATE:

DA-EE-93-006-05 Attachment 6

Page 30

Revision 5




PR~-1.,1: 3¢
* "TACHMENT 4
27 RELAY 27D/B/14 |
DEVICE 27u0/6; 24 RELAY APPLICATION__BUS UNDERVO G
SERIAL NUMBER 2136 PT RATIO 480V/120V
CIRCUIT NO. Bus 14 _ MODEL/STYLE NO. _411T4175-HF
RELAY TYPE ___g_—_ﬁy__ CURVE NO. _Definite
BULLETIN _7.4.1.7-7 ‘ PHASE B - C
PICKUP TEST
Setting - As-Found Previous Present As-Left Present
Tolerance . As-Left As-~Found Tolerance As-Left
Pick Up
Voltage
93.7Vv Plus or minus 1 93.7 - 94.2v
volpr. oLf tx:e’r\rj.otxm A393c170vse to
s-Le es . as .
q?)_\d (\D)%\/ practical q%%v) ‘

DROPOUT TEST

Setting As-Found Previous Present As-Left Present

Toleraace As~Left As-~-Found Tolerance As-Left
Dropout o
Voltage
93.2V Plus or minus 0.6 893.2v - 93,7V
volt of previous As close to

As-Lett Test C\?)'l\/ C\% L\ J p9r3a'c2t\g.caasl-' O\)b L\\J

DROPOUT TIME TEST

Settin§ . Aﬁ-Found Present As;Left Freseﬁt
Tolerance As~-Found Tclerance As-Left
120V to 92 %g} 2.4 s A 2.05 ~ 5.75 2.28 - 2.52
° . = 2, ecs se : ) .
(suddenly applied) conds . :L\\\\‘ seconds il\\t\‘
Relay and case visuaijiispection <> SAT O UNSAT
COMPLETED BY: ‘w\- -,XQEL . DATE: A-)4-0%
REVIEWED BY: lbhmf" } m\\s«, ‘ DATE: - 27-93
DA-EE-93-006-05 . Attachment 6 Revision 5 .
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PR-1.1:39

A% "' CHMENT 7
27 REIAY 27D/16 .

DEVICE 270/:8 — ‘APPLICATION _BUS UNDERVOLTAGE

SERIAL NUMBER _2197 PT RATIO 460v/120V

CIRCUIT NO. BUS 16 MODEL/STYLE NO. _411T4175-HF .
RELAY TYPE _ABB-21N CURVE NO. _DEFINITE

BULLETIN _7.4.1.7-7 . PHASE A - B

PICKUP TEST

Setting As-Found Previous Present As-Left .Present
: Tolerance APSL-Lkeft As-Found Tolerance As-lLeft

- . B : cku
1 . Voltagpe

' 93.7V Plus or minus 1 93.7 - 94.2v

i vo}\t gff zgvxgus . Asgacl_ﬁlse,to
g s-Le es . as .

. _ ) (\ 3.1y O\% -6\/ practical q S .%‘(
‘-:‘;. ) N - - - .
I L DROPOUT TEST

Seiting As-Found! Previous Present 1 Ags-Left v Present
Tclerance As-Left As-Found Tolerance As-Left
- Dropout
Voltage
EE 93.2v .| Plus oz minus 0.6 ' 93.2v1- 93.7V
ol voit o revious As close to -
. ’ As-Left Test : € 93.2V as .
i C\ 5 . 5‘1 q%\'\\l practical \?).\\'V/

R : : DROPOUT TIME TEST

K Setting As-Found Present As-Left Present
Tolerance As~-Tound Tolerance As~Left
~:~- 2TL 2.05 - 2.7% " 2.28 - 2.52 .
120V to 92.6V = 2.4 secs seconds . (\ seconds . N
(suddenly applied) . . 2) ()\ -SC\
N Relay and case visual inspection. ) ﬂ/ SAT 0 UNSAT
R . ' ) g gL |
~OMPLETED BY: \i'f AN \[\ \\m— . pATE: \-A-ox
S \ Is . : -
- REVIEWED BY: L\gg;t~l WA DATE: _Si-32-93
' ‘ ] A )
e
Y DA-EE-93-006-05 Attachment 6 ' ReVIS|ovn 5
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DEVICE _ 271D/B/1¢

SERIAL NUMBER

\ "ACHMENT 9
27 w LAY 27D/B/16

APPLICATION _BUS UNDERVOLTALE

PR-1.1:41

2198 PT RATIO 480V/120V
CIRCUIT NO. __BUS 16 MODEL/STYLE NO. 411T4175-KF
RELAY TYPE _ABE-27N _ CURVE NO. __DEFINITE
BULLETIN _7.4.1.7-7 PHASE B -C
PICKUP TEST
' Setting As-Found Previous Present As-Left Present
’ Tolerance As-Left As-Found Tolerance -Left
Pickup
Veltage
'93.7v | Plus or minus 1 93.7 - 94.2v ,
vo}l\t gff :%vious A393CL'R?Q to
s-Le est 2.7 . as
C\DD’\( (\%%\( practical C\?)%\/
DROPOUT TEST
Setrting As-Found Previous Present As-Left Present
Tolerance As-Left As-Fcund Tolerance " As-Left
Dropout
Voltage
93.2v Plus. or minus 0.6 : . 93,2V - 93.7v
: vo}l\t gff rgvigus 93<:l2c>se to
3-Le es - ) R 2V as -
(\ 3. 5‘1 q%\.\ J practical q ?)_\-\q
DROPOUT TIME TEST
‘ ———
Setting As~Found Present As-Left Present
Tolerance As-Found Tolerance As-Left
120V to 92 26TVL 2.4 2.05. - 5‘75 2.28 - <2”.52
o - = 2.4 secs se s . n *
(suddenly applied) cona :)\. SC\ seconds —l%t\
Relay and case visual ihspection. @ saT O UNSAT
3 S
COMPLETED BY: Fu_ \?\ w-\g DATE: A AW -0}
REVIEWED BY: LA Sl DATE: _9-3:-42
Attachment 6 Revision 5
 DA-EE-93-006-05 |
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PR-1.1:44

o . . AT~ CHMENT 12
o _ o 27 RELAY 270/17
e 4 DEVICE __ 27D/t _._ . APPLICATION _BUS UNDERVOLTAGE
Y SERIAL NUMBER __2199 _ PT RATIO _48QV/120V
CIRCUIT NO. __BUS 17 _ MODEL/STYLE NO. _411T4175-HF
i B RELAY TYPE _ ABR-27N CURVE NO. _Definjte
PR BULLETIN __7.4.1.7-7 _ PHASE _A - B
2
o ~ ‘ PICKUP TEST
' Setting As~Found Previous . Present As-left Present
Tolerance As-Left As-Found Tolerance : As-Left
K o " Pickup o
’ Voltage

93.7V Plus or mi-nus 1
P volt of previous

; | As-Lef ‘Test: . (\% —-\\/ C\ %%)\1

93.7 ~ 94.2v
As close to
93.7V as

practical c‘%‘c v

DROPOUT TEST

ot B Setting - As-Found Previous Present
s Tolerance "As-Laft As-~Found-
N . Dropout .
8 . Voltage

As-Left Present
Tolerance As-lLeft

.

N 93.2v° | Plus or minus 0.6

vo})it_gff rgvious _ - o
J s-Le est (\:D)\\/ O\BSJ

93.2V - 93,7V
As close to
93.2V as

practical C\% ‘3‘

RIS ' DROPOUT TIME TEST

Setting As-Found Present As-Left Present
. ) Tolerance As-Found Tolerance Rs-Left
TR 2TL : 2.05 - 2.75 2.28 - 2.52
120V to 92.6V = 2.4 secs seconds “ seconds

(suddenly applied) ANE < W

: (e MG

7 l’-‘ . ‘ v
e Relay and case visual inspection. B/ SAT O UNSAT

COMPLETED BY: B,h\..& M\ \B\L

_REVIEWED BY: \EM‘,._ PRI

e DA-EE-93-006-05 . Attachment 6
' Page 34
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et

. n

ATT> '™MENT 14
27 RE.~Y 27D/B/17

DEVICE __27D/B/.7

AéPLICATION BUS UNDERVO GE _
SERIAL NUMBER __2200 PT RATIO _480V/120V
CIRCUIT NO. __BUS 17 MODEL/STYLE NO. _ 411T417S-HF _
RELAY TYPE ABB-Z7N CURVE NO. DEFINITE i
BULLETIN _ 7.4.1.7-7 PHASE _ B - C
PICKUP TEST
As-Found Tolerance Previous Present As-Left Present
Seteing As-Left As-Found Tolerance As-Left
Pickup
Voltage
93,7V Plus or minus 1 93.7 - 94.2v
vo}l\t gff r%vigus A593c17<§,.~;e to
s-Le es ; - . as -
(\Sj v A 2. Aav practical O\ LN\
, DROPOUT TEST
Setting As-Found Previous Present As-Left Present
Tolerance As-Left As-Found Tolerance As-Left
Dropout
Voltage
93.2Vv Plus or minus 0.6 . 93.2V_ - 93.7V
vo}]ig. gff z%vigus s CIZC:Ise to
-Le es - . . . as P
A3V (\%\-\O\/ practical C\%l\l
DROPOUT TIME TEST
Setting As-Found . Present As-Left Present
Tolerance As~Found Tolerance As-Left
120V to 92 ZérvL 2.4 2.05 - <31.75 ' 2.28 -~ 5.52 ,
o . = 2.4 secs seconds . seconds - 1
{suddenly applied) : QL\Q ! ")\_L\\_\
Relay and case visual inspection. I{SA‘P O UNSAT
N '
COMPLETED BY: ° L}\ ‘\’\‘ R _«-.\_o_ DATE: L?_}_:_&S
A}
REVIEWED BY: \J&Q{)\ PN DATE: G- 339y
DA-EE-93-006-05 Attachment 6 Revision'5
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PR-1.1: 4_9
ATT... MENT 17
27 RELAY 27D/18
DEVICE __27p/18 APPLICATION _BUS UNDERVOLTAGE
SERIAL NUMBER __2201 PT RATIO _480v/120V
CIRCUIT NO. __BUS 18 MODEL/STYLE NO. _411T4175-HF
RELAY TYPE _ABB-27N CURVE NO. _DEFINITE
BULLETIN _7.4.1.7-7 PHASE A-B-
PICKUP TRST '
. Setting As~Found Previous Present As-Left Present
: ' To! 2rance As-Left As-Found Tolerance As-Left
Pickup -
Voltage i
" K 93.7v Plus or rainus 1 93.7 - 94.2v 4
vo%‘: gff r%vigus As clvc‘»lse to e
3-Le es AR : . . as .
‘ ) r\ _}).“\J 0\ % _%.J practical C\ 36\\1
' DROPOUT - TEST ‘
F ey .
Setting As-Found Previous Present Ag-Left Present
Tolerance As-Left As-Found Tolerance As-left 2
. Dropout i
: Voltage
; 93.2v fPlus or minus 0.6 3.2V - 93,7V '
.. volt of previous . As close to :
As-Left Test C\?))\»/ ' 93,2V as T N
(\35\/ practical C\ 5 W\ ¢ )
s e _ .
DROPOUT TIME TEST
o Setting As~-Found Present As-Left Present N
v i ( Tolerance As~Found Tolerance As-Left T
A 120V to 926V = 2.4 secs 2 Qaconas 22 conds>
o . = 2.4 se seconds seconds : -
{suddenly applied) '1‘\_\\_\ : a\\))u
i Relay and case visual inspection. [3/ SAT O UNSAT
: Lar o 0 o
: CoMPLETED BY: __=>g3% M\ .\ DATE: A\-%6 - o
. N
: REVIEWED BY: _-L\A% )t m DATE: 3 2 -1

DA-EE-93-006-05

Attachment 6
- Page 36

Revision 5




PR-1.1:51"
AT1... HMENT 19
27 RELAY 27D/B/.8
DEVICE 27p/B/18 APPLICATION UNDERVOL
SERIAL NUMBER __2202 - PT RATIO __480V/120V '
) CIRCUIT NO. _BUS 18 MODEL/STYLE NO. _411T4175-HF
- RELAY TYPE _ABB-27N CURVE NO. _DEFINITE
. I BULLETIN _7.4.1.7-7 PHASE _B - C
"PICKUP TEST
N Setting As - Found Previous Present As-Left Present
Tclerance As-Left As-Found Tolerance As-Left
. Pickup
’ Voltage
Sl 93.7v Plus or minus 1 93.7 - 94.2V
K vo}\t gff rgvzgus o ' Asg3cl_’o‘;=,e to
OB s-Le es o 3 . as ; )
—— 13. 1Y q;’) B N practical C\ 5.9V
'":. DROPOUT TEST
_' ! ) Setting As-Found Previous Present As~Left Present
e Tolerance As-Left As-Found Tolerance As-Left
i Dropout
; ‘ Voltage
, 93.2v Plus or minus 0.6 93.2v_~ 93,7V
e vo}l\t gtf :gvmgus A ) As93clzose to
s-Le es ' - .2V as
: \ 73 . 5\4’ qg\.\d practical C’\)3 \\'/
o DROPOUT TIME -TEST
c Setting As-Found Present As-Left Present
.. . Tolerance As-Found Tolerance As-Left
.t ; 27L 2.05 - 2.75 2.28 - 2.52 |
120v to 92i6V = fi‘ldsecs seconds ) v seconds . “
; {suddenly applied) 2%(\\0 \’)\3<\-]
: Relay and case visual inspection. @ SAT

COMPLETED BY: *X » éx N\ (\).,,:.L

REVIEWED BY:

\m\w'\.’m})\d\ ,'I

DA-EE-93-006-05

Attachment 6

~ Page 37
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DATE: R3¢ %

. DATE:
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74324 ﬁ WORK ORDER DISPATCH @Page 1 of 11
sessvs+  CONTROLLEDF®pPY #sevevs CONTROLLED COFY *#++++#* CONTROLLED CODY **+#+e.

WO # 20400377 01 TYPE _ UNIT 2 DATE 20040123 PRI 3

TYPE MAINT P WORK TYPE P SUB TYPE S ACT SAFETY § RESP GROUP P/MAIN
--------------------- EQUIPMENT IDENTIFICATION NUMBER SECTION -------=--vueememmnn-s
EQUIPMENT ID: LIST DESC: . - SYS: TRAIN: __
SR CLS: ___ LOCATION: ' o PMT/OPT: _ RESP ENG: '

LOCATION DESC:
------------------------------- INITIATION SECTION ---m-s-mmomomo oo maaea L

PROBLEM/WORK REQUESTED:

CALIB UV & GND ALM REL PER PR-1.1

CALIBRATE UNDERVOLTAGE & GROUND ALARM RELAYS FOR BUS 14,
BUS 16, BUS 17 AND BUS 18. ’

THIS REP TASK CONTAINS EQUIPMENT WHICH 1S TECH SPEC RELATED

CALIBRATE THE FOLLOWING DEVICES:

27/14, 27D/14, 278B/14, 27D/B/14, 64/14
27/16,  27D/16, 27B/16, -17D/B/16, - 64/16
27/17, . 27p/17, 27B/17, 27D/B/17, 64/17
27/18, 27D/18, 27B/18, 27D/B/18, 54/18
INITIATOR: SY§ DATE: 01/23/2004 o
------------- ~emenme e iaccana- PLANNING SECTION ---v-c-mmcoiciacremcmcanmaao ins
ROOM CD AD1l_ HP 1 QC 2 FW O TAGOUT # . __ MATERIALS REQ _
g ESTIMATED RESOURCES SECTION -<--==vcecccamconamoaaomoooox
LEAD sp1 sp2 SP3. Sp4 8PS
GROUP CODE ERT SRP ’
EST CREW SIZE 2 1
EST MANHOURS 40.0 1.0
SP6 SP7 .SP8 sP9 SP10 SP11 TOTALS
GROUP CODE )
EST CREW SIZE - ‘ . | 3
EST MANHOURS _ | : 41.0
L T T ACTUAL RESOURCES SECTION ----wevemosccomoacccnaoaaaiox
LEAD ©  SPL P2 sP3 sPa sP5
GROUP CODE ERT _ SRP
ACT CREW SIZE . 0
ACT MANHOURS 5-.olyﬂ 0.0
SP6 sp? SP8 SP9 SP10 SP11 TOTALS ——
crouPA-E5-93-006-05 Attachment 6 | Revision 5 f/ﬁ&
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DEVICE _27D/14

_SERIAL NUMBER __2195
CIRCUIT NO. BUS_14

PR-1.1:33

_-ATTACHMENT 2
27 RELAY 27D/14

APPLICATION _BUS_UNDERVOLTAG g
PT RATIO 4B0V/120V

MODEL/STYLE NO. _4117417S-HF

RELAY TYPE _ABB-27N

CURVE NO. _DEFINITE
BULLETIN _7.4.1.7-7 PHASE A - B
. PICKUP TEBST
— |
’ Previous o
Setti As-Found As-Left Present As-Left Present
ecting Tolerance Pick Up As-Found  Tolerance As-Left
~ Voltage ' ‘
Plus or minus 1 93.7 to 94.2V : '
93.7V | volt of previous QB 8 V QB’ 7V As close to 93.7 q3- 7l/
Ag-lLeft Test as practical,
DROPOUT TEST
Previous .
Settin As-Found As-Left Present As-Left Present
e; g " Tolerance Dropout RAs-Found Tolerance As-Left
Voltage -
. ~ | 93.2 to 93.7v
Plue or minus 0.6 e ‘ '
93.2v volt of previous C’g 3‘/ q3 2 ,/ As close to

3.2y

Page 39

As-Left Test \93'2", as
practical
'DROPOUT TIMR TEST
o = -
Setting ~ As-Found Present As-Left Present
* Tolerance As-Found - Tolerance As-Left
) 2TL _ 2.05 to 2.75 2;28 to
120V to 92.6V = 2.4 secs seconds 2. ersec_ 2.52 secs 2 Liz
(suddenly applied) . '%CT‘
Relay and case visual inspection. % SAT O UNSAT
COMPLETED BY: 3 7 DATE: ;2/,%[2'2 5
REVIEWED BY: __ &) 4921“Lk DATE: /2
DA-EE-93-006-05 Attachment 6 -

_ Revision 5



PR-1.1:35
ATTACHMENT 4
- 27 RELAY 27D/B/14
DEVICE 27p/B/14 RELAY APPLICATION__ BUS_ UNDERVOLTAGE
SERIAL NUMBER _ 2196 ' PT RATIO 480V/120V
CIRCUIT NO. Bug 14 MODEL/STYLE NO. _411T4175-HF
RELAY TYPE _ABB-27N : " CURVE NO. Definite
BULLETIN _?7.4.1.7-7 ) PHASE B -~ C
PICKUP TEST
Setti As-Found As?z:¥:°::ck Present As-Left .Present’
e ng Tolerance As-Found Tolerance’ - As-Left

Up Voltage

"{ Plus or minus 1 ‘ _ 93.7 to 94.2V
93.7V volt of previous CB-S \/ QB 7V As close to 93,7V 93,7 ,/

aAs-Left Test as practical

DROPOUT TEST

- Previous
As -Found . Present Ag-Left Preasent
i As-Leaft jelod .
Setting Tolerance L\eml t:;: Ut | Ag-Found Tolerance As-Left

93.2V to 93.7V

Pl ] 0.6 Y
s.av | Vot ot praviony | 4340y O3V | s [43.0V

As-Left Te
: st . practical
l ' DROPOUT TIMB TEST -
ey —
BE Setting As-Found Present As-Left Present
' i Tolerance As-Found Tolerance As-Left

2TL

. '2.05 to 2.75 2 ' 2.28 to 2.52 111 ,
120V to 92.6V = 2.4 secs | o -Lffs 5eL. seconds . Eb CL

(suddenly applied)

Relay and case visual inspection. , ﬁ SAT - : O UNSAT

COMPLETED BY: M o paTE: 1/3/05

REVIEWED BY: .72  DATE: 43795

DA-EE-93-006-05 - Attachment 6 - Revision 5
' Page 40 : :



PR-1.1:38
-ATTACHMENT 7
27 RELAY 27D/16
DEVICE 27D/16 APPLICATION _BUS UNDERVOLTAGE
SERIAL NUMBER _2197 PT RATIO 480V/120V
CIRCUIT NO. ___ BUS 16 . MODEL/STYLE NO. _411T4175-HF
RELAY TYPE _ABB-27N CURVE NO., _DEFINITE
BULLETIN _7,4.1.7-7 PHASE A - B
PICKUP TRST
S mar—
Previous
ti As-Found As-Left Present Ags-Left Present
Setting Tolerance Pickup As-Found Tolerance As-Left
Voltage '
Plus or minus 1 N 93.7 to 94.2v ‘
. J A t q )
93.7V | volt of previous qg. 8 l/ (’{3 7 \/ 99;1.;:,525 ° 3. 7 1/
As-Left Test - . practical
' DROPOUT TEST
Previous . ‘
£t ine As-Found As-Left ' Present As-Left Present
| Setting Tolerance Dropout As-Found Tolerance As-Left
Voltage ° .
‘ 93.2V to 93.7 | . : '
Plug or minus. 0.6 3 ‘1 Q32V A5 close to 3
93.2v | volt of previous . V 93.2V as ) V
As-Left Test practical o
DROPOUT TIMR TRST !
settin As-Found Present As-Left Present
g Tolerance As-Found Tolerance As-Left
. o 267\""-‘ ) 4 secg | 205 €0 2.75 Q 4 ec 2.28 to 2.52 ;) t“ :
120V to : e seconds - 5 seconds . - sec.
{suddenly applied)
Relay and case visual inspection. .Q/ SAT O UNSAT
7 —
COMPLETED BY: -gfit—u!f? DATE : _:;Ly[g_fl
B a - ~ar
REVIEWED BY: ) Putle paTe: 73700
DA-EE-93-006-05 - Attachment 6 " Revision 5
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DEVICE _ 27D/B/16
SERIAL NUMBER __2198

CIRCUIT NO.

BUS 16

RELAY TYPE _ABB-27N
BULLETIN _7.4.2.7-7

ATTACHMENT 9
27 RELAY 27D/B/16

PR-1.1:40

APPLICATION _BUS UNDERVOLTAGE

PT RATIO

480V/120V

MODEL/STYLE NO.

CURVE NO,

PHASE B-C

4117T4175-HF
DEFINITE

PICKU? TBBT
Previcus
i As-Found As-left Present Ap-Left Present
Setting Toleranca Pickup As-Found Tolerance As-Left
Voltage
: 93.7 to 94.2V
Plus or minus 1 j q
93.7v | volt of previous qggv (13 7l/ As”clvc:lseasto o 3 7'/
As-left Test ' practical
DROPOUT TRST
S ,
Previous . :
' i As-Found As-Left Present Ag-Left Present
Setting Tolerance Dropout As-Found Tolerance As-Left .
Voltage
: ’ 93.2V to 93.7V
Plus or minus 0.6 . .
93.2v | volt of previous q5“’ l/ q3- 1‘/ M93CI;7°&:° q3‘ 2 V
As-Left Test pi'accical
DROPOUT TIMR TEST {
- ==
gettin As-Found Present - As-Left Present
€ g Tolerance As-Found - Tolexance As-Left
2TL
2.05 to 2.75 2.28 to 2.52
120V to 92.6V = 2.4 gecs sec:nds 3 ‘105% aeconds ;2 L[O§e<
(suddenly applied) . -
Relay and case visual inspection. g SAT O UNSAT
COMPLETED BY: %w QAM DATE: 0)
LN Dtk i
- DAZEE-93-006-05 ' Attachmen! & ' evision 5
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DEVICE

27D/17

SERIAL NUMBER _ 2199
CIRCUIT NO. __BUS 17 _
RELAY TYPE _ ABB-27N
BULLETIN __7.4.1.7-7

PR-1.1:43
ATTACHMENT 12
27 RELAY 27D/17
APPLICATION _BUS UNDERVOLTAGE

PT RATIO _480V/120V
MODEL/STYLE NO. _411T4175-HF

CURVE NO. _Definite
PHASE _A - B

120V to 92.6V = 2.4 Bsecs

2.05 to 2.75

ZL‘H sel

PICKUP TRST
W e e——
Previous . g
i Ag - Found As-Left Present As-Left Present
Setting Tolerance - pickup As-Found Tolerance As-Left
. Voltage
Plus or minus 1 : 93.7 to 94.2V _
93.7V volt of previous qj,é \/ q5-b V As close to 93.7V C’ 5 7 U
Ag-Left Test as practical '
DROPOUT TEST
=
Previous .
. i As-Found As-Left Present As-Left Present
Setting Tolerance Dropout As-Found Tolerance As-Left
Voltage '
Plus or minus 0.6 V : 93.2V to 93.7V
93.2V volt of previous | q3-3 ‘ (?3, l V As cloge to 93.2V (‘B. 2 V
As-Left Test as practical
DROPOUT TIMR TRST
=T =
settin As-Found Present Ags-Left Preasent
9 Tolerance As-Found Tolerance As-Left
2TL

2.28 to 2.52

D HG e

(suddenly applied) seconds seconds
Relay and case visual inspection. {p SAT O UNSAT
COMPLETED BY: %C\ Plhﬂ,bl paTe: 3/30/05
REVIEWED BY: D mells parg: 17205
DA-EE-93-006-05 Attachment 6 |

Page 43
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DEVICE __27D/B/17
SERIAL NUMBER _ 2200

CIRCUIT

NO. __BUS 17

RELAY TYPE _ ABB-27N

PR-1.1:45
~RKTTACHMENT 14
27 RELAY 27D/B/17

APPLICATION _BUS UNDERVOLTAGE

PT RATIO _480V/220V

MODEL/STYLE NO.

411T4175-HF

CURVE NO. _DEFINITE

BULLETIN __7.4.2.7-7 PHASE _B - C
PICKUP TRST
Previous .
Settin As-Found As-Left Present As-Left- Present
=e g - Tolerance" . Pickup Ag-PFound Tolerance As-Left
: Voltage '
Plua ar minus 2 93.7 to 34.2v
93.7v | volt of previous Cl} 7'/ q3.‘/v hs close to 93_ 7 V

Page 44

93.7V as
As-left Teat practical
DROPOUT TREST
e ———— L — =§ ~——— e
Previous .
cei As-Found As-Left Present As-Left Present
Se. ng Tolerance Dropout As-Found Tolerance As-Left
’ Voltage . _ . :
- ' : - 93.2V to 93.7V '
Plus or minus 0.6 (?
As
93.2V volt of previous q32\ (/ QQ ’ [1 \/ 9;1;:::" 3 2 l/
As-Left Test . ‘ practical
: DROPOUT TIME TERET .
—
settin As-Found Present As-lLeft Present
e 9 Tolerance As-Found Tolerance As-Left
2TL -
. c .78 .28 t . \
120V to 92.6V = 2.4 secs : ossecoondzs ")‘L{q sec : 'secoondzs ” Q HI{SCC.
(suddenly applied)} .
Relay and case visual inspection. & sar 1 UNSAT
COMPLETED BY: Y DATE : ﬁ 34 05
REVIEWED BY: OD sz DATE: i}_:::’
DA-EE-93-006-05 Attachment 6 Revision 5



DEVICE _27D/18 .
SERIAL NUMBER __2201
CIRCUIT NO. _ BUS 18 _
RELAY TYPE _ABB-2IN

—“ATTACHMENT 17
27 RELAY 27D/18

PR-1.1:48 °

APPLICATION _BUS UNDERVOLTAGE
PT RATIO _480V/120V

MODEL/STYLE NO. _411T4175-HF
CURVE NO. _DEFINITE .

BULLETIN _7.4.1,7-7 PHASE __ A - B
PICXUP TRST
= w
Previous )
ti As-Found As-Left Present As-Left Present
Setting Tolerance Pickup As-Found Tolerance As-Left
Voltage
plus or minus 1 _ 93.7 to 94.2v
As close to 3 7
3.7V volt of previous . V 93.7V as N
As-Left Test e S
practical .
DROPOUT TEBT
—T Previous .
N As-Pound As-Left Present As-Left Present
Setting Tolerance Dropout As-Found Tolerance As-Left
voltage
Plus or minus 0.6 93.2V to 93.7V '
.. As close to
g93.2v volt of previous 3 l‘/ ) V : 3 lV
. » 93.2V as .
As-Left Test .
. practical
DROPOUT TIME TEST
settin As-Found Present As-Left Present
g Tolerance As-Found Tolerance As-left
2TL ' ' '
2.05 to 2.75 2.28 to 2.52 .
120V to 92.6V = 2.4 secs 2 L.lL, . 'A L’
seconds - conds .
(suddenly applied) S€ se 4 sel
Relay and case visual inspection. q SAT 0 UNSAT

COMPLETED BY: %‘Iw

il

REVIEWED BY: | 0() tretle,

DA-EE-93-006-05

Attachment 6
Page 45

DATE: _3Z_ﬂl_0=5

DATE: 43 -aS

Revision 5'



DEVICE __27D/B/18
SERIAL NUMBER __2202
CIRCUIT NO. _BUS 18

ATTACHMENT 19
27 RELAY 27D/B/18

APPLICATION _BUS UNDERVOLTAGE
480V/120V

PT RATIO

PR-1.1:50

MODEL/STYLE NO. _411T4175-HF

RELARY TYPE _ABB-27N CURVE NO. _DEFINITE _
BULLETIN _7.4.1.7-7 PHASE __ B - C
| PICKUP TEST
) Previous
cti As-Found As-Left Present As-Left Present
Setting Tolerxance Pickup As-Found Tolerarnce: As-Left
' Voltage
: : ‘ ' ' 93.7 to 94.2V
Plus or minus 1 - l/ 93
93.7v | volt of previous qg 7V C{ 3.6 Asgfl,o‘feasw : 7V
Ag-Left Test practical
DROPOUT TEST
Previous
i Ag-Found As-Left Present As-Left Present
Setting Tolerance Dropout As-Found . Tolerance Asg-Left
Voltage '
' - , 93.2V to 93.7V
Plus or minus 0.6 q3 3 l/
93.2V volt of previous qs lV q3 . 2 V Ae”clzovs east:o -
gs-Left Test practical o
DROPOUT TIME TRST
Settin As-Found Present As-Left Present
etting Tolerance As-Found Tolerance As-Left
2TL 12.28 to 2.52 ;) LfOseé

120V to 92.6V = 2.4 secs
{suddenly applied)

2.085 to 2.75
seconds

- A.HO sec

seconds

Relay and case visual inspection.

COMPLETED BY:

REVIEWED BY:

{) il

F

p( SAT

DA-EE-93-006-05

Attachment 6

Page 46

O UNSAT

DATE : g 3//0 '5

~3 0S8

DATE: 4/

Revision 5




79926 WORK ORDER DISPATCH Page 1 of 1
sxekss  CONTROLLED COPY **“*+-* CONTROLLED COPY *****#*« CONTROLLED fCQOPY **4ssw~+
WO # 20500524 T{PE __ UNIT 2 DATE 20050128 PRI 3

TYPE MAINT £ WORK TYPE P SUB TYPE S ART SAFETY 5 RESP GROUP P/MAIN
------------------------ ‘- WORK COMPLETED ATTACHMENT SHEET —=m=m-== - - e mmemmeo

DOCUMENT DETAILED SUMMARIES OF AS FOUND CONDITIONS, ACTIONS TAKEN AND FAILURE
ASSESSMENT. ADDITIONAL SHREETS MAY BE ATTACHED TO THE WORK ORDER AS NEEDED.

AS FOUND CONDITIONS:

PELAYS  Yesren SATS e Rus LY /o/l.f/oé Br
- 2 =D 5 N Y - D/ 17/ OL _' e
N ” Te- KRS/ 6 K & y/ :

ACTION TAKEN:

" I TH _AJEW PELAY Fi2om
. NumdEZ )/

FAILURE ASSESSMENT/RCM EVALUATION:

: DA-EE-93-006-05 ’ Attachment 6 Revision 5
Page 47




'COMPLETED BY: m“ﬂ‘l’%

ATTACHMENT 2
27 RELAY 27D/14

TEVICE _33D:-13

SERIAL NUMBER 21

PR-1.1:32

APPLICATION _PUS UNDERYOLTAGE ,
: PTyRA’I’IO 430,120V .

CIRCULIT MNO. BUS 14
RELAY TYPE _ABB-27N

MODEL/STYLE NO. _411T4175-HF

" CURVE NO. _DEFINITE

BULLETIN _7,4.1.7-7 .PHASE A - B
PICK-UP TRIT
, Previous As-Found Tolerance: As-Left
Ssgiéng Ag-Left AsvoFLoé;nd Previous As-Left Tolerance As’;i‘igt
8 volts t 1.0 volts volts .

na 437 1 ¢339 RT 341

93.7 ro 94.2

3 e | 93.¥

practical
DROP-OUT TEST
- . Previous . As-Found Tolerance: As-Left
setting As-Left As-Found Previous As-Left Tolerance - As-Left
volts wolts volts + 0.53 volts volts

9.2 Q3.0 ?33 Mmiil&

93.2 to 93.7
A8 close to

3.2 ?
pgac:iigl “5’2

DROP-QUT TIME TEST

Sett ing 3{€3}%;? As-Found Ai;i;?%? Tigﬁiﬁﬁ;?: TA?-Left As-Left
seconds §-Le geconds 1ous As-Le olerance seconds
seconds t 0.06 sec seconds .
2 TL

23 2eeonde | 0.2 | 293 | 230 10 2.4F

{suddenly applied;

2.28 w0 2.52{ & <32

Pelay and case visual inspection & SAT O UNSAT
Pick-up ard Drop-out tests G”EAT 3 UNSAT

N

REVIEWED BY:

DA-EE-93-006-05 Attachment 6
_ Page 48

paTE: /0/75 /06

DATE : /"(2%4

Revision 5




— e ——

DEVICE 2ipsart

A

SERIAL NUMBER 24196

CIRCUIT NO. Bus: 14 '

ATTACHMENT 4
27 RELAY 27D/B/14

PR-1.1:24

PELAY APPLICATION__BUS NIRERVOLTAGE
PT PATIO 480, :30V

MCDEL - STYLE NO,

411T4175-HF

RELAY TYPE _ARB-27N CURVE NO. _Defigite
BULLETIN _2.4.1.7-7 PHASE B_-_C
PICK-UP TEBST
. Previous xan As-Found Tolerance: ‘As-Left R
Setilng ‘As-Left Aﬁ ?ﬁ?nd Previous As-Left Tolerance Ai %gft
volts volrs 7Olts . 2 1.0 volts voits olts
o 7' ‘f '93.7 to 94.2 |
) . . g As close to
3.7 937 9.3 P o‘z To q 7 93.7 as 73?
' practical
DROP-OUT TEST
. Previous _ : As-Found Tolerance: As-Left \
Serting| as-Left Ai’iand Previous As-Left Tolerance “5'%§ft
volts volts olts t 0.53 yoits vosts
B 93.2 to 93.7
. . As close to
93.2 ?3.2 1 93.3 | Gle? 9373 93.2 as 73. 3
. - practical
DROP-OUT TIME TRST
Setting Previous {,. oo g4 { AS-Found Tolgfance: mAs—Left As-Laft
conds As-Left |" S hds Previous As-Left Tolerance , nd
secon ~seconds t 0.06 sec seconds seconds
2 TL 2. 3"—? :
2.4 seconds —
dib S 1248|2457 | B v 28] |20 o 252) 2.5
Isuddenly applied) .

/qﬁslbo

Pelay and case visual inspection. @ SAT

Pirck-up and Drop-out :osts G’/EAT
) ) /‘

COMPLETED BY: / /}7 % I—M

REVIEWED BY:

%W

DA—EE-93-006-05

" Attachment 6
Page 49

7} UNSAT

Q- TIMSAT

DATE :

"'DATE:

v/r35/0

Vb /4 ;Zo &

Revision §




DEVICE

27D 16

SERIAL NUMBER _213%

CIRCUIT NO. 3U3 16

RELAY TYPE _ABB-2°N

PR-1.1:37

ATTACHMENT 7 -
27 RELAY 27D/16 '

APPLICATION ' 303 [NDERVOLTACE

PT RATIO 480V, 120V

MODEL. STYLE NO. _41l1T4l75-HF
CURVE NO. _DEFINITE

120V Lo 92.6V
{suddanly applied)

4]

2.4

BULLETIN _2.,4.1,7-7 PHASE A - 8B
PICK-UP TRST
. Previous . As-Found Tolerance: As-Left v af
Setting As-Left As ﬂgynd Previous As-Left Tolerance Agot:ft
volts volts voits + 1.0 voles volts S
S - .93.7 to 94.2
' As close to
9.7 | 43 17 93,9 T o LT 03,5 5% 93'8
practical
DROP-OUT TEST
o Previous As-Found Tolerance: As-Left B
°?t§‘ng As-Left Ai;ii?nd Previous As-Left Tolerance Asoiggt
| | voles volts olts t 0.53 volts
' : S 93.2 to 93.7 :
As close to
93.2 (73 2 93.3 | QLT 23.73 93.2 as g3
[] .
practical
DROP-OUT TIME TEST .
; Previous _ As-Found Tolerance: As-Left
Settlgg As-Left 22:;';“;5 Previous As-Left Tolerance 2:;;‘:51;
seconds seconds . t 0.06 sec seconds
. 2 TL.
2.4 seconds

‘._,? 3§ gfiz 2.28 to 2.52 21.“

Relay and case visual inspecticn.

Pick~-up and Drop-out rests

COMPLETED BY:

REVIEWED BY:
DA-EE-93-006-

L/A’I‘ »]

J  DMSAT

DNSAT

DATE: MZ’(:ZZ’Q&
DATE : _Leé@ﬂ.ﬁ




PR-1.1:39

ATTACHMENT 9
27 RELAY 27D/B/16

PEVICE 272,816

APPLICATION _BUS UNDERYOLTAGE
SERIAL NUMBER 2238 PT RATIO 480 120V

CIRCUIT HO. __BUS 16
RELAY TYPE _ABB-27M _

. MODEL/STYLE NO.

1] i5- .

PEFINITE

CURVE NO.
BULLETIN _7.4,1,7-7 PHASE B-C¢C
. J
PICK-UP TEST
. Previous As-Found Tolerance: ‘* Ag~Left
Set;xng Ag-Left AS'%ﬂ?nd Previous As-Left . Tolerance Af’%gft
volts b volts velts + 1.0 volts volts olts

9?.7 Q3\7

3.9

| 92_‘1.?0?.‘{-_7_

93.7 to 9%4.2-
As close to

93.7 as Q2.¥
practical
DROY-OUT TEST
. Previous ‘ : As-Found Tolerance: As-Left
Sec%zng As-Left Ai&ﬁg::d Previous As-Left ~ Tolerance As;%gft
volts volts + 0.53 volts s

93.2 C?;g;:;\f

93.35°

éELL;:Z_ To ﬁ:}.:fisd

931.2 to 93.7
As close to

93.2 as 43.3
practical
DROP-OUT TIME TRSTY
Setting E;fe_?o;ts As-Found As})-:‘%x;\:us'rokle-rianfcte{ TA§-Left As-Left
econds S-Le seconds € s-Le oierance seconds
sec seconds t 0.06 sec seconds
2 TL ‘

2.4 seconds
120V to 92.6V
{ssuddenly applied)

240

439

2.28 to 2.52

2.39 -

Relay and case visual inspecticn.

SAT 8 NSAT
Pick-up and Drop-out tests B’/ERT 0O ONSaT

COMPLETED BY.:

REVIEWED BY: -

A

DA-EE-93-006-05 ~

a”s

4

DATE: /9//F/06




PR-1.1:42

ATTACHMENT 12
27 RELAY 27D/17

DEViCE " APPLICATION _BUS :

23017

SERIAL NUMBER 2199 PT RATIO _480%’120V

CIRCUIT NO. BUS 17
RELAY TYPE ABR-27N
BULLETIN 7.4, 1,77

MODEL: STYLE NO. _411T4:7S-HF
CURVE NO. _Defipite
PHASE _A - B

. PICK-UF TEST
. Previous _ As-Found Tolerance: As-Left
Setgtng As-Left Aiﬂ;ﬁﬁ:d Previous As-Left Tolerance Ai“%gfc
volts voltg t 1.0 volts volts olts
: . 33,7 to 94.2
p ' X As close to ;
93.7 93 7 5’37 ﬂ__z To ﬂz 91.7 asg ?37
practical
DROP-OUT TRST
. Previous _ As-Found Tolerance: As-Left .
Secting| yo peft As-Found Previous Ag-Left Tolerance As-Left
volts volts volts + 0.53 volts volts
' | 93°2 to 93.7
: Ag close to
93.2 93 ‘)_ 7‘3 3 Qo?(g7 To i:i 23 93.2 as ?.—_3 3
' " ; practical
DROP-OUT TIMB TEST
Setting if%z}i;? As-Found Ai;F??pd T%:ei?ﬂ?e: TAT—Left As-Left
seconds s-Le seconds revious As-Lett olerance seconds
seconds t 0.06 sec seconds
2 TL :
2.4 seconds ‘ ({/C/’ ! - 5 L/
120 to 92.67 2‘-/9 2 A3 10 2.59 [P0 252) 2 ?
(suddenly applied)

Relay and case visual Ingpection,

Pick-up and Drop-out cests

B~ SAT
G SaT

COMPLETED BY: ’mu LRy

'
\

REVIEWED BY:
DA-EE-93-006-05

Page 52

3 UNSAT

G UNSAT

DATE: ‘ZOZA3Z0Q :

DATE : _/%




QJEVICE 27D B/ YT

SERTAL NUMBER __2200
CIRCUIT NO. __BLS L7
RELAY TYPE _ ABB-27N

PR~1.1:44

ATTACHMENT 14
27 RELAY 27D/B/17

APPLICATION _BUS TNDERVﬂLTAQE
PT RATIO _48QY/12QV

MODEL. STYLE NO. 411T4175-HF

CURVE NO. DECINITE
BULLETIN 7.4k, 7-7 eHASE __B - C
PICK-UP TEST
. previous ) V As-Found Tolerance: As-Left 3
Sstféng As-Left Ainiﬁi:d Previous As-Left Tolerance Ajo%git
oits volts t 1.0 volts volts
o _ 93.7 to 94.2
. = 1 As ¢close to
93.7 ?’37 93 3? 2.7 7o 53 / 93 2 as 93?
practical
DROP-OUT TRST
. Previous As-Found Tolerance: As-Left et
S?titng As-Left Ai;iﬁi:d Previous As-Left Tolerance “3o%i£t
JoLLS volts t 0.53 volts
. 93.2 to 93.7
. As close to
93.2 ?31 9(3 3 4‘2(97 To 9.2'7,5 93.2 as 933
. : practical
DROP-OUT TIME TRST
. Previous _ As-Found Tolerance: As-Left _
ggtcggg As-Left ig:;zﬁg:i Previous As-Left Tolerance As Legc
conds seconds t 0.06 sec seconds seconds
2 TL '
2.4 seconds s/ . - :
v %y | 24 2.9 2.38 ~ 2.50 [2:28 0 2.52 2‘/3
tsuddenly applied! ’
Pelay ard case visual inspectisa. ' B//SAT J (NISAT

| Pick-up and Drop-cut tests

Al

. —
COMPLETED BY: [/ -/ 2 2[4,@4&//

04«1' G UNSAT

DATE: ZOZZ%ZU(,
 DATE: L"é&éws

REVIEWED BY:
DA-EE-93-006-05



DEVICE 27018

SERIAL NUMBER __2201

CIRCUIT NO. _BUS 18
RELAY TYPE _ABB-27N
BULLETIN _7.4.1.7-7

PR-1.1:47

ATTACHMENT 17
27 RELAY 27D/18 '

SPPLICATION _BUS UNDERVOLTAGE
PT RATIO _480Y,120V

MODEL/STYLE NO. _4l1T417S5-HF

CURVE MNO. _DEFINIT

PHASE _A - B

PICK-UP TEST

. Previous . As-Found Tolerance: As-Left
Sftilng As-Left Ai;iﬁi?d Previous As-Left Tolerance As-?eft
voits volts ° £ 1.0 volts volts volts
] 93.7 to 94.2
- : - As close to
»7 1937 1 93.8 1277 24.7 9725 | 93,7
! practical
DROP-OUT TEST
. Previous As-Found Tolerance: ‘ As-Left :
Settxng As-Left As'ii?“d Previous As-Left Tolerance As_teft
volts volcts volits + 0.53 volts volts
. ' 93.2 to 93.7
. . As close o
L3z | Q3 9 93,3 93,731 23.6%7 93.2 as 93.3
o - . practical

DROP-OUT TIME TEST

Setting Previous | , . o, .4 | As-Found Toléfance: As-Left As-Left
seconds As-Left seconds Previous As-Left Tolerance seconds
ec seconds t 0.06 sec " seconds o

2 TL

2.4 seconds

120V to 92.6v | 2.4Y

!suddenly applied!}

.44

2.3% 10 250 {2 e 252| 4 yy

Felay and -ase visual inspecrtion.

Pick~-up and Drop-out rests

COMPLETED BY:

REVIEWED BY:
DA-EE-93-006-

& ShT o

077 saT o

UNSAT

UNSAT

s - DATE: gazzf#oé

DATE : fo) &3

Page 54




DEVICE

272:'B_i8

SERIAL NUMBER 3293

CIRCUIT NO. _BuS 18
RELAY TYPE _ABB-2°N

ATTACHMENT 19

27

RELAY 27D/B/18

APPLICATION

PT RATIO

180V, 120V

MODEL/STYLE NO. _411T4i75-HF

CURVE NO. _DEFINITE

BULLETIN _7.4.1.7-7 , PHASE B - ¢
PICK-UP TEST
. Previous As-Found Tolerance: As-Left
Setilng . As-Left Ai&iﬁ;?d Previous As-Left Tolerance As-?efc
voits volts t 1.0 volts volts . Volits
93,7 to 94.2 ] »
Z ]Z . zzz As close to o
93.7 ? 937 9 To 2 93.7 as 93
: 3.7 ! practical ‘7 '
DROP-QUT TEST _
. Previous _ As-Found Tolerance: As-Left
| SS‘E;"Q As-Left Afwﬂigfd Previous As-Left Tolerance As"%gfc
olts volrs BN t 0.53 volts voits
. ' , ' 93.2 ta 93.7
Ag close to L
221933 (93 | RTTw 938> | "s2as | 933
practical :
DROP-OUT TIMEB TEST
Setting Previous |\ roing As-Found Tolerance: As-Left As-LeEt
seconds As-Left seconds Previous As-Left Tolerance seconds-
- seconds - + 0.06 sec secsnds secon 5
2 T

2.4 seconds
120V to 92.6V
(suddenly applied)

.90

238

CZ..351‘ To ;?.fté5

KR40

Felay and case visual inspection.

Pick-up and Drop-cul tests

COMPLETED BY: ;FQT,_ Ver{s

REVIEWED BY:
DA-EE-93-00

Ef’sat
a”EAT'

07 UNSAT

O IMNSAT

DATE: lgﬁ_dgé |

DATE: /z@ ¥ion 5




€} Jo | abed

Page 1 of 4

IHPA, Rev. 1.1.2A CRS Engineering 8/22/2007 8:47 AM
. No. Calib.
g Sets= 72 .
m Test Calibration Points: 2 Function: [TE-27D .
m Calib. AL AF AL AF DELTA DELTA
© SetNo. TAG MODEL FUNCTION Date Date Days Value Value Vac %Span
w
/ \
8 1 27D-14 ITE-270 480VSB-UVL 3/16/1994  3/25/1991 -1087 93.200 93.980 0.780  0.6500
&H 3/16/1994  3/25/1991 -1087 93.900 0.000 -93.900 -78.2500 -
S 2 27D-14 ITE27D 480VSB-UVL 3/25/1891  4/9/1895 1476 93.080 93.100 0.020  0.0167
3 3/25/1991 4911995 1476 95.270 93.800 -1.470  -1.2250 °
3 27D-14 {TE-270 480VSB-UVL 4/9/1995  4/10/1996 367 93.200 93.200 0.000  0.0000
. 4/9/1995  4/10/1996 367 93.800 93.800 0.000  0.0000
4 27D-14 ITE-27D 480VSB-UVL 410/1996 10/28/1997 566 "93.200 93.300 0.100  0.0833
: 4/10/1996  10/28/1997 566 93.800 93.900 0.100  0.0833
5 270-14 ITE-27D 480VSB-UVL 10/28/1997  3/3/1999 491 93.200 93.100 -0.100  -0.0833
10/28/1997 _ 3/3/1999 491 93.700 93.600 -0.100  -0.0833
6 27D-14 ITE-27D 480VSB-UVL 3/3/1999  5/26/2000 573 93.200 83.200 0.000  0.0000
3/3/1999  9/26/2000 573 93.700 93.700 0.000  0.0000
7 27D-14 ITE-27D 480VSB-UVL 9/26/2000  3/25/2002. 545 93.200 93.300 0.100  0.0833
) 9/26/2000 _ 3/25/2002 545 93.700 93.800 0.100  0.0833
> 8 27D-14 ITE-27D 480VSB-UVL 3/26/2002  9/29/2003 553 93.300 93.300 0.000  0.0000
=4 3/25/2002 _ 9/29/2003 553 93.800 93.800 0.000  0.0000
2 9 27D0-14 TE-27D 480VSB-UVL 0/29/2003  4/3/2005 552 93.300 93.300 0.000  0.0000
= 9/29/2003  4/3/2005 552 93.800 93.800 0.000  0.06000
3 10  27D-B-14 ITE-27D 480VSB-UVL 3/251981 3/16/1994 1087 93.180 93.300 0120 0.1000
g 3/251991  3/16/1994 1087 94.660 93.600 -1.060  -0.8833
- 11 27/D-B-14 ITE-27D 480VSB-UVL 3/16/1994  4/9/1995 389 93.200 93.100 -0.100  -0.0833
~ 3/16/1984  4/9/1995 389 93.800 93.700 -0.100  -0.0833
12 27D-B-14 ITE-27D 480VSB-UVL 4/9/1995 4/10/1996 367 93.200 93.200 0.000  0.0000
4/9/1995  4/10/1996 367 83.700 93.700 0.000  0.0000
13~ 270-B-14 ~[TE-27D 480VSB-UVL 4/10/1996 10/28/1997 566 93.200 93.400 0200  0.1667
4/10/1996 10/28/1997 566 93.700 93.800 0.100  0.0833
14 - 27D-B-14 ITE-27D 480VSB-UVL 10/28/1997  3/4/1999 492 93.200 93.100 | -0.100  -0.0833
) 10/28/1997  3/4/1999 492 93.700 93.500 0200 -0.1667
15 27D-B-14 ITE-27D 480VSB-UVL 3/4/1999  9/26/2000 572 93.300 93.300 0.000  0.0000
. 3/4/1999  9/26/2000 572 83.700 . 93.800 0.100  0.0833
16  27D-B-14 ITE-27D 480VSB-UVL 9/26/2000  3/26/2002 546 93.300 93.200 -0.100 -0.0833
9/26/2000 _ 3/26/2002 546 93.800 93.700 -0.100 _ -0.0833
17 27D-B-1a ITE-27D 480VSB-UVL “3/26/2002  9/29/2003 552 93.200 93.200 0.000  0.0000
3/26/2002  9/26/2003 552 93.700 93.700 0.000  0.0000
18 27D-B-1a ITE-27D  480VSB-UVL 9/29/2003  4/3/2005 552 93.400 93.200 -0.200 -0.1667
9/29/2003  4/3/2005 552 93.800 93.700 -0.100  -0.0833
Py 19  27D-18 ITE-27D-ABB-27N 480VSB-UVL 3/26/1991 3/18/1094 1088 93.000 93.000 0.000  0.0000
g ) 3/26/1991  3/18/1994 1088 95.250 93.600 -1.650  -1.3750
e 20 27D-16 (TE-27D-ABB-27N 480VSB-UVL 3/18/1884  4/9/1895 387 93.200 93.100 -0.100 -0.0833
o 3/168/1994 _ 4/971995 387 93.900 93.800 -0.100 . -0.0833
=) 21 27D0-16 ITE-27D-ABB-27N 480VSB-UVL 4/9/1995  4/22/1996 379 93.200 93.200 0.000 0.0000



€1 40 Z abed

G0~900-€6-33-vQ

G UOISIASY

IHPA, Rov. 1.1.2A

Test Calibration Points: 2

CRS Engineering

Function: \TE-27D

8/22/2007 8:47 AM

L Juawyoeny

Calib. AL AF AL AF DELTA  DELTA
SetNo. TAG MODEL FUNCTION Date Date Days _ygge Value Vac %Span

4/9/1995  4/22/1996 379 93.800 93.800 0.100 0.0833

22 27D-16 ITE-27D-ABB-27N 480VSB-UVL 4/22/1996 10/31/1997 557 93.200 93.500 0.300 0.2500

. 4/22/1996 10/31/1997 557 93.900 94,000 0.100 0.0833

23 27D-16 ITE-27D-ABB-27N 480VSB-UVL 10/31/1997 3/5/1999 490 93.200 93.100 -0.100  -0.0833

) 10/31/1997 3/5/1999 490 93.700 93.700 0.000 0.0000

24 27D-16 {TE-27D-ABB-27N 480VSB-UVL 3/5/1899  10/2/2000 577 83.200 83.200 0.000 0.0000

3/5/1998  10/2/2000 577 93.700 93.700 0.000 0.0000

25 27D0-16 ITE-27D-ABB-27N 480VSB-UVL 10/2/2000 4/3/2002 548 93.200 93.300 0.100 0.0833

10/2/2000 4/3/2002 548 93.700 93.700 0.000 0.0000

26 27D-186 {TE-27D-ABB-27N 480VSB-UVL 4372002  9/24/2003 539 93.300 93.400 0.100 0.0833

: 4/3/2002  9/24/2003 539 93.700 93.800 0.100 0.0833

7 270-16 ITE-27D-ABB-27N 480VSB-UVL 9/24/2003  3/31/2005 554 93.400 93.200 -0.200 -0.1667

9/24/2003  3/31/2005 554 93.800 83.700 -0.100 -0.0833

28 270-B-16 ABB-27N 480VSB-UVL 3/26/1991  3/18/1994 1088 93.090 93.100 - 0.010 0.0083

3/26/1991  3/18/1994 1088 95.500 93.600 -1.800 -1.5833

29 27D-B-16 ABB-27N 480VSB-UVL 3/18/1994 4/9/1985 387 93.300 93.200 -0.100  -0.0833

3/18/1994 _4/9/1995 387 93.800 93.800 0.000 0.0000

30 27D-B-16 ABB-27N 480VSB-UVL 4/9/1995  4/22/1996 379 93.200 93.100 -0.100  -0.0833

. 4/9/1995  4/22/1896 379 93.800 93.900 0.100 0.0833

31 27D-B-18 ABB-27N 480VSB-UVL 4/22/1996. 11/1/1997 558 93.200 93.300 0.100 0.0833

4/22/1996  11/1/1897 558 93.900 94.100 0.200 0.1667

32 . 27D-B-16 ABB-27N 480VSB-UVL 11/11997 - 3/6/1899 480 93.200 93.000 -0.200 -0.1667

11/1/1997 3/6/1999 490 93.700 93.500 -0.200 -0.1667

33 27D-B-16 ABB-27N 480VSB-UVL 3/6/1999  10/2/2000 576 93.300 93.400 0.100 0.0833

3/6/1999  10/2/2000 576 93.700 93.8Q0 0.100 0.0833

34 27D-B-16 ABB-27N 480VSB-UVL - 10/2/2000 4132002 548 93.400 93.300 -0.100  -0.0833

. 10/2/2000 4/3/2002 548 93.800 83.700 -0.100 -0.0833

35 27D-B-16 ABB-27N 480VSB-UVL 4/3/2002  9/24/2003 539 93.300 93.400 0.100 0.0833

432002  9/24/2003 539 93.700 93.800 0.100 0.0833

36 27D-B-16 ABB-27N 480VSB-UVL 9/24/2003  3/31/2005 554 93.400 93.200 -0.200 -0.1667

9/24/2003  3/31/2005 554 93.800 93.700 -0.100  -0.0833

37 272017 ITE-27D 480VSB-UVL 372011991 3/22/1994 1089 93.120 - 93.200 0.080 °  0.0667

3/29/1991 3/22/1994 1089 95.590 93.800 -1.790 -1.4917

38 27D-17 {TE-27D 480VSB-UVL 3/22/1994  4/10/1995 384 83.200 93.100 -0.100  -0.0833

3/22/1994  4/10/1995 384 93.800 . 93.700 -0.100 -0.0833

39 27D-17 ITE-27D 480VSB-UVL 4/10/1995  4/23/1995 © 13 93.200 93.300 0.100 0.0833

- 4/10/1995  4/23/1995 13 93.700 93.800 0.100 0.0833

40 27D-17 ITE-27D 480VSB-UVL 4/23/1995 1111997 923 93.200 93.200 0.000 0.0000

: 4/23/1995  11/1/1997 8923 93.700 93.800 0.100 0.0833

41 27D-17 ITE-27D 480VSB-UVL 11/1/1997 3/8/1999 492 93.200 93.200 0.000 0.0000

i 11/1/1997 3/8/1999 492 93.800 93.800 0.000 0.0000

42 27017 ITE-270 480VSB-UVL 3/8/1999  9/30/2000 572 93.200 93.100 -0.100  -0.0833

3/8/1999  9/30/2000 572 93.800 93.700 -0.100 _ -0.0833
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CRS Engineering

8/22/2007 8:47 AM

IHPA, Rev. 1.1.2A
o : Test Calibration Points: 2 Function: ITE-27D :
> Calib. AL AF AL AF DELTA  DELTA
l"‘ﬂ SetNo. TAG MODEL FUNCTION Date Date Days Value Value Vac %Span
m .
© 43 27D17 ITE-27D 480VSB-UVL 9/30/2000  4/2/2002 549 93.100 93.200 0.100  0.0833
o 9/30/2000  4/2/2002 549 83.700 93.700 0.000 __ 0.0000
= 44 27017 {TE-27D 480VSB-UVL 4/2/2002  9/23/2003 539 93.200 93.300 0.100  0.0833
4 41212002 __9/23/2003 539 93.700 93.800 0100 0.0833
S 45  27D-17 ITE-27D 480VSB-UVL 9/23/2003  3/30/2005 564 93.300 93.100 -0.200 -0.1667
3 9/23/2003 __3/30/2005 554 93.800 93.600 -0.200  -0.1667
46  27D-B-17 ITE-27D 480VSB-UVL 3/29/1991  3/23/1994 1090 93.100 93.300 0200  0.1867
3/20/1991 _ 3/23/1994 1090 95.210 93.700 -1.510  -1.2583
47 27D-B17 ITE-27D _480VSB-UVL 3/23/1994  4/10/1895 383 93.300 93.000 -0.300 -0.2500
: 3/23/1994 _ 4/10/1995 383 93.700 93.500 -0.200 _ -0.1667
48, 27D-B-17 TE-27D 480VSB-UVL 4/10/1895  4/24/1998 380 93.300 93.500 0200  0.1667
4/10/1995  4/24/1996 380 93.800 93.900 0.100 _ 0.0833
48 270-B-17 ITE-27D 480VSB-UVL 4/24/1896  11/2/1997 557 93.200 -93.400 0.200  0.1667
4/24/1996 __ 11/2/1997° 557 93.700 93.900 0200 0.1667
50  27D-B-17 iTE-27D 480VSB-UVL 1121997 _ 3/8/1999 a9 93.200 93.000 0200 -0.1667
11/2/1997  3/8/1999 491 93.700 93.600 -0.100 _ -0.0833
> 51  27D-B-17 ITE-27D 480VSB-UVL 3/8/1999  9/30/2000 572 93.200 93.200 0.000  0.0000
=3 3/8/1999  9/30/2000 572 93.700 93.800 0.100 _ 0.0833
3 52 270-B17 ITE-27D 480VSB-UVL 9/30/2000  4/3/2002 . 550 93.200 - 93.200 0.000  0.0000
= f 9/30/2000 _ 4/3/2002 550 93.800 93.700 -0.100 _ -0.0833
3 §3  27D-B-17 ITE-270 480VSB-UVL 4/3/2002  9/23/2003 538 93.200 93.400 0200 0.1667
o 4/3/2002 __9/23/2003 538 93.700 93.900 0200 0.1667
~- 54  27D-B-17 (TE-27D 480VSB-UVL 9/23/2003  3/30/2005 554 93.200 92.900 -0.300 -0.2500
~ 9/23/2003 33072005 ¢ 654 93.700 93.400 -0.300 _ -0.2500
85  27D-18 ITE-27D 480VSB-UVL 3/31/1891  3/16/1994 1081 83.020 93.000 -0.020 -0.0167
3/31/1991 __ 3/16/1994 1081 95.460 93.700 -1.760 ___ -1.4667
.56 27D-18 iTE-27D 480VSB-UVL 3/16/1894  4/10/1995 390 93.300 93.200 0.100  -0.0833
: 3/16/1994  4/10/1995 390 93.700 93.600 -0.100 _ -0.0833
57 27D-18 TE-27D 480VSB-UVL 4/1011995  4/11/1996 367 93.300 93.400 0.100  0.0833"
: __4/10/1995 __4/11/1996 367 93.700 93.800 0.100  0.0833
68  27D-18 ITE-27D 480VSB-UVL 4/11/1996 10/28/1897 565 93.400 93.600 0200  0.1667
4/11/1996  10/28/1997 565 83.800 93.900 0.100 00833 .
59  27D-18 ITE-27D 480VSB-UVL 10/28/1997  3/9/1999 497 83.200 93.100 0100  -0.0833
10/28/1997 _ 3/9/1999 497 93.700 93.500 -0.200 _ -0.1667
60  27D-18 ITE-27D 480VSB-UVL 3/9/1999  9/26/2000 567 93.200 93.400 0200  0.1667
3/9/1999 ' 9r26/2000 567 93.700 93.800 0.100 _ 0.0833
61  270-18 ITE-27D 480VSB-UVL 9/26/2000 - 3/26/2002 546 - 93.400 93.200 -0.200  -0.1667
. 9/26/2000 _ 3/26/2002 546 93.800 93.700 0,100 -0.0833
Py 62 27D-18 ITE-27D 480VSB-UVL 3/26/2002  9/30/2003 553 93.200 93.300 0.100  0.0833
@ 3/26/2002_- 9/30/2003 553 93.700 93.800 0.100 _ 0.0833
& 83  27D-18 ITE-27D 480VSB-UVL 9/30/2003  3/31/2005 548 93.400 93.100 -0.300  -0.2500
o 9/30/2003 _ 3/31/2005 548 93.900 93.600 -0.300 _ -0.2500
3 64  27D-B-18 ITE-27D 480VSB-UVL 3311991 317/1994 1082 93.080 92.900 -0.180  -0.1500
(3] .
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IHPA, Rev. 1.1.2A

Calib.

Test Calibration Points: 2

CRS Engineering

Function: ITE-27D

8/22/2007 8:47 AM

DELTA

: AL AF AL AFF DELTA

SetNo. TAG MODEL _ FUNCTION Date Date _Days Value Value Vac____%Span
: 3/31/1991  3/17/1994 1082 94.790 93.500 -1.290 _ -1.0750

65  27D-B-18 ITE-27D 480VSB-UVL 31771994 4/11/1995 390 93.300 '93.200° -0.100  -0.0833
3/17/1994  4/11/1995 390 93.800 93.700 -0.100 _ -0.0833

66  270-B-18 ITE-27D 480VSB-UVL 4/11/1995  4/12/1996 367 93200 93.300 0.100  0.0833
: 4/11/1995 _4/12/1996 367 93.700 93.800 0.100 00833

67 27D-B-18 TE-27D 480VSB-UVL 4/12/1996 10/28/1997 564 93.300 93.600 0300 02500
4/12/1996 10/28/1997 564 93.800 93.900 0.100 _ 0.0833

68 27D-B-18 ITE-27D 480VSB-UVL 10/28/1997  3/9/1999 497 93.300 93.200 -0.100  -0.0833
- - 10/28/1997 _ 3/5/1999 497 93.700 93.600 -0.100 __-0.0833

69  27D-B-18 ITE-27D 480VSB-UVL 3/9/1999  9/26/2000 567 93.300 93.400 0100  0.0833
3/9/1999 _ 9/26/2000 567 93.700 93.800 0100 0.0833

70 27D-B-18 iTE-27D - 480VSB-UVL 9/26/2000  3/26/2002 546 93.400 *93.300 0100  -0.0833
‘ 9/26/2000__3/26/2002 546 93.800 93.700 -0.100 _ -0.0833:
71 27D-B-18 ITE-27D 480VSB-UVL 3/26/2002 8/30/2008 553 93.300 93.400 0.100 00833
- 3/26/2002 _ 9/30/2003 553 93.700 93.800 0100 0.0833

72 21D-B-18 ITE-27D 480VSB-UVL 9/30/2003  3/31/2005 548 93.400 93.200 -0200  -0.1667
9/30/2003 _ 3/31/2005 548 93.800 93.600 -0.200 _ -0.1667
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IHPA, Rev. 1.1.2A CRS Engineering 8/22/2007 8:51 AM
Function: ITE-27D Pt-1 HlstggLe)m Raw Data
. Bin Freq Exp Freq ' '
-0.3640 0 0.4402 18
-0.3045 3 1.1786 16 +
-0.2449 0 3.1311
-0.1853 9 6.5249 14 1
-0.1258 16 10.6429 12 4
-0.0662 1 13.5965 > 10
-0.0067 16 13.5965 &
0.0529 17 10.6429 3 8+ )
0.1124 7 6.5249 S o1 o |
0.1720 ] 3.1311 w e
0.2315 2 1.1786 47 ol
0.2911 0 0.4402 2 el I
0.3506 o Al E
>338 0 ) Q v 2 Q —
eane 00067 g3 3 8 g 8
ean= -0. 3 v . o
Bin Size= 0.0596 e °° F
s=-0.1191
[Time Int. = 1 ’- . Start= -1087 End= 1476 |
Pt-1 Histogram Analysis Data
Bin Freq Exp Fr S
-0.3629 0 0.4402
-0.3033 - 3 1.1786
-0.2437 0 3.1311
-0.1841 . 9 6.5249
-0.1246 16 10.6429
-0.0650 1 13.5965 >
00054 | 16 13.5965 s
0.0542 17 10.6429 5
0.1138 7 6.5249 g
0.1733 0 3.1311 W
0.2329 2 1.1786
0.2925 0 0.4402
0.3521 -
>238 0
Mean= -0.0054
Bin Size= 0.0596
s= 0.1192 Bins
DA-EE-93-006-05 Attachment 7 Revision 5
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HPA, Rev. 1.1.2A CRS Engineering - 8/22/2007 8:51 AM .

Function: ITE-27D Pt-2 Histgram Raw Data
Bin Freq Exp Freg A -
-1.4443 2 0.4402 | - 35
-1.2291 2 1.1786
-1.0139 1 3.1311
-0.7986 0 6.5249
-0.5834 0 10.6429 ‘
-0.3682 8 13.5965 -
-0.1528 29 13.5965- §
0.0623 26 10.6429 5
0.2775 0 6.5249 g
0.4928 0 3.1311 "
0.7080 0 1.1786
0.9232 0 0.4402
1.1385
>+38 3
~ Mean= -0.1529
" Bin Size= 0.2152
s= 0.4305 -
[Time Int. = 1 Start = -1087 End = 1476 |
pt-2 Histogram Analysis Data
Bin Freq Exp Freq
-0.9546 2 0.4402 35
--0.7789 0 1.1786 ’
-0.6033 2 3.1311
-0.4276 1 6.5249
-0.2519 0 10.6429
-0.0763 14 | 13.5965 -
0.0994 29 13.5965 -
0.2751 19 10.6429 S
0.4508 1 6.5249 g
0.6264 0 3.1311 w
0.8021 0 1.1786 e
0.9778 0 0.4402
1.15334 - 7R T i o ,
>23s8 © @ M © o - o T
T 2388283088 8¢R
Mean= 0.0994 2383538383883
Bin Size= 0.1757 P ? % %S Bing °
s= 0.3513

- DA-EE-93-006-05 Attachment 7 o Revision 5
: Page 6 of 13 " - o



IHPA, Rev. 1.1.2A CRS Engineering ' 8/22/2007 8:51 AM

1IHS appivanutn s

Pt-1 - Scatter Plot: Raw Data
{Showing Trend Line)
0.300
0.200 {
0.100 '1'. o I .
! L
% 0.000 " ; ; — —ey e
a .
-0.100 4 e =
-0.200 1+
-0.300
0 200 400 600 800 1000 1200 1400 1600
Days
y=. “2.24E-06 X + 0 Time Intervai = 1
. ¥= -0.003106 ' Start = -1087
Drift Rate= -0.000818 % Per Year ‘ End = 1476
Scatter Plot: Analysis Data
{Showing Average Value Line)
0.300
0.200 +
0.100 1 . - .
1] . .
§ 0.000 e i L : a 4
-0.100 = =
-0.200 1 .
-0.300
0 200 400 600 800 1000 1200 1400 1600
Days
'DA-EE-93-006-05 Attachment 7 : Revision 5
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IHPA, Rev. 1.1.2A

Pt-2

CRS Engineering

Function:ITE-27D
Scatter Plot: Raw Data
(Showing Trend Line)

8/22/2007 8:51 AM

CHIND appiIuanulgad

Creat

0.400
0,200
0.000 |-

-0.200
-0.400
g -0.600
8 o800
-1.000 4
-1.200 }
-1.400 }
-1.600 +
-1.800

o P o o

200 400 600 800 1000

Days

1200 1400 1600

y:
A=

-0.000438 x + 0
0.278966
Drift Rate= -0.159726 % Per Year

*

. Time Interval = 1

Start = -1087

Scatter Plot: Analysis Data
(Showing Average Value Line)

End = 1476

0.600

0.400 4

- 0.200

) .

0.000 -

-0.200 1

Delta

-0.400 1
-0.600 +
-0.800 }

-1.000 ¥

-1.200

s & e o

. 200

400 600 800 1000

Days

1200 1400 1600

DA-EE-93-006-05

Attachment 7
Page 8 of 13

Revision 5



IHPA, Rev. 1.1.2A CRS Engineering 8/22/2007 8:52 AM

Function= ITE-27D
Two-Sided

Ks Max/Min

1.00b0
0.8000
0.8000 1
0.4000 ¢+

0.2000 +

0.0000

Delta

-0.2000 1
- -0.4000 }

-0.6000 ¢

-0.8000 4 i

-1.0000

—m—Ks Max —=--KsMIn = Xbar

DA-EE-93-006-05 Attachment 7 | Revision 5
‘ Page 9 of 13 '



- IHPA, Rev. 1.1.2A v CRS Engineering 8/22/2007 8:52 AM

Ks Results Summary

Function= TE-27D
Time interval = 1

Two-Sided
Setpoint: Trip ' Reset
Conf, Level = 0.95 0.95
Probability = 0.95 0.95
S= 0.1192 0.3513
. K= 2.2962 2.2962
Ks(max) = 0.2736 ) 0.8067
Ks(min) = -0.2736 -0.8067
xbar = -0.0054 ” 0.0994
Ks(max)+xbar= 0.2682 - - 0.9062
Ks{min)+xbar= -0.2790 -0.7073
Drit Flate(per year)= -0.0008 . -0.1597
y intercept= 0.0000 0.0000
DA-EE-93-006-05 Attachment 7 Revision 5
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IHPA, Rev. 1.1.2A

CRS Engineering

Normality Test Results Summary

Function= {TE-27D

Time Interval = 1
Setpoint:

Test Type=
Number Points=
Normal=
D-prime=

Crit Val Lo=

Crit Val Hi=
X(min)=
X{max)=
Alpha=

DA-EE-93-006-05

Two-Sided
Trip

D-prime
71
YES
167.9709
163.1000
171.3000
-0.2491
0.25126413
0.05 |

Attachment 7.

Reset .

" D-prime
71
NO
132.8793
163.1000
171.3000
-1.1072
0.487243985
0.05

Page 11 of 13
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Revision 5



IHPA, Rev. 1.1.2A

CRS Engineering

8/22/2007 8:52 AM

P11

Two Sided Interval Plot
0.300
0.200 {-—- —_
0.100 4- " g .
[~ —— | .. -7 ]
5 T - .
£ 0.000 ae. T — - 2
& [ N .
.0.100 -:._—_ -l ® ee | ey L
-0.200 -
-0.300 , ‘
0 200 400 600 800 1000 1200 1400 1600
, R Time (Days)
[_ —TLPiotPt —--— +CIPlotPt —--—-CIPlotPt ------ +PIPlotPt --«---- PI Plot Pt
_T_rand Line Confidence interval 5redic_tiﬁon Interval
Days | TLPIlot Pt] +/ Value | + Cl Plot Pt] - Cl Plot Pt | +/- Value | + Pl Plot Pt | - Pi Plot Pt
0 0.0000 0.0762 0.0762 -0.0762 0.2481 0.2481 -0.2481
112.5° -0.0003 0.0636 0.0633 -0.0638 0.2445 0.2443 -0.2448
225 -0.0005 '0.0515 0.0510 -0.0520 0.2417 0.2412 -0.2422
450 -0.0010 0.0321 0.0310 -0.0331 0.2383 0.2373 -0.2393
675 -0.0015 0.0305 | - 0.0290 -0.0320 0.2381 0.2366 -0.2396
800 -0.0020 0.0486 0.0466 -0.0507 0.2411 | 0.2391 -0.2431
1125 -0.0025 0.0730 0.0705 -0.0755 1 0.2471 0.2446 -0.2497
1237.5 -0.0028 0.0859 0.0832 -0.0887 0.2513 0.2485 -0:2540
Number of Points = 71 Time Int. = 1
t Value= 1.994945 Start = -1087
Trendline Slope= -2.24E-06 %Span / Day End= 1476
Trendline Intercept= 0 %Span
s= 0.118356 %Span
alpha= 0.05
DA-EE-93-006-05 Attachment 7 Revision 5
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IHPA, Rev. 1.1.2A CRS Engineering © . 8/22/2007 8:52 AM

Two Sided Interval Plot Pt-2
1.000
0.500 4-- = o - e et S
l: S e | - .—.. ---------- ..
0.000 e e - E e e o=
B e B ¥ EEup NN I
2 0500 | B e S
u‘.-l R S U N Rt L
-1.000 *L S BumARAAL L';.'—- =
-1.500 *-n
-2.000 .
0 200 - 400 800 800 1000 1200 1400 - 1600
' Time (Dz'nys)
|- TLPIOtPl ~--— +ClPlotPt —-«~-CIPlotPf ------ +PIPlotPt -------PlPlotPt
Trend Line Confidence Interval " Prediction Interval
Days | TL Plot Pt{ +/- Value | + CI Plot Pt] - Cl Plot Pt | +/- Value | + PI Plot Pt | - Pl Plot Pt
0 0.0000 0.1556 0.1556 -0.1556 0.5064 0.5064- -0.5064
112.5 -0.0492 0.1297 0.0805 -0.1790 0.4990 0.4498 -0.5483
225 - -0.0985 0.1051 0.0067 -0.2036 0.4932 0.3948 -0.5917
450 -0.1969 0.0654 -0.1315 -0.2623 0.4863 0.2894 -0.6832
675 -0.2954 0.0623 -0.2331 -0.3577 0.4859 0.1905 -0.7813
900 -0.3938 0.0993 -0.2946 -0.4931 0.4920 0.0982 -0.8858
1125 -0.4923 '] 0.1490 -0.3433 -0.6413 0.5044 0.0121 -0.9967
1237.5 -0.5415 0.1754 -0.3661 -0.7169 0.5128 -0.0287 -1.0544
Number of Points = 71 Time Int. = 1
© tValue= 1.994945 _ Start = -1087
Trendline Slope= -0.000438 %Span / Day , End = 1476
Trendiine Intercept= 0 %Span '
s= 0.241551 %Span
alpha= 0.05
DA-EE-93-006-05 Attachment 7 ' Revision 5
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ASA Accuracy Classes for Potential Transformers

Standard burdens and accuracy classes

ASA Standard Burdens for Potential Transformers

' Burden
Limits of Ratlo Cor- Limits of Power Fac- Burden Volt-ompares Power Factor
Accyracy rection Factor and :
tor (Logging) of Mae«
Class Transformer Correce tered Powsr Load

tlon Facter w - 12.8 o.to

X 23 0.70

1.2 1.012-0.988 0.6-1.0 Y 78 0.85

0.6 1.000-0.994 0.6-1.0 z 200, 0.83
0.3 1.003-0.997 0.6-1.0 7z 400. 0.85

The limits given for each accuracy class apply {rom 10 percent above
rated voltage to 10 percent below rated voltage, at rated !req\a:cy. and

from oo burden on the potential transformer to the specified

ASA Accuracy Classes for Metering Current Tronsfémers

LIMITS OF RATIO CORRECTION FACTOR
AND TRANSFORMER CORRECTION PACTOR
Limits of Power -
Accuracy Factor (Lagging)
Class 100% Rated Current 0% Rated Currant of Metered Power
Load
Min Max Min Max
1.2 0.988 1.012 0.976 1.024 0.6-1.0
0.6 0.994 1.006 0.988 1.072 0.6-1.0
0.3 0.997 1.003 0.994 1.006 0.6-1.0
0.5 *0.998 *1.008 0.993 1.005 0.6-1.0

* These valucs atso apply to 150 percent rated current.
/

ASA Standard Burdens for Current Transformers at 60 Cycles

BURDEN SECONDARY BURDEN AT 60 CYCLES
Designation CHARACTERISTICS AND 5 AMPERES SECONDARY CURRENT
of

Burden Retistance Inductonce Impedancs Volt- Powaer

Ohms Millihenrys Ohms amperes Factor
B-0.1 0.09 0.116 0.1 2.5 0.9
B-0.2 0.18 0.232 0.2 o 5.0 0.9
B-0.5 0.43 0.580 0.5 12.5 0.9
B.1 0.5 23 .0 25.0 0.5
B-2 1.0 4.6 2.0 30.0 0.5
B-4 2.0 - 9.2 . 4.0 100.0 0.8
B-3 4.0 18.4 8.0 200.0 0.5

T X R O e W T s o AT N R e T A D LB S D O A R S RO R TR A TSR B,

FOR MORE COMPLETE INFORMATION

about the many dry and liquid-filled types of General Electric

‘instrument transformers, contact your nearest General Electric

Apparatus Sales Office or Agent.
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PANEL METER CALIBRATOR

Section | General Iriformation

Section 2 Operation

Section 2 Application Notes
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Table 1.1 - Current Specifications (continued)

TYPE DESCRIPTION

1L

~ Output, AC Current'

Range 4
Range 5

AC Current Amplitude

Accuracy
Compliance
Overload Setting
Distortion

!
Frequency '
Frequency Accuracy

Current Output Stability
ACand DC

Resolution and Setability

Settling Time

0.1 Ato1.05 A ms
1 Ato7.5 Amms

+(0.2% of reading +0.05% of full scale)
+(0.2% of reading +0.1% of full scale) on Range 5

6V ﬁns
6.5V rﬁs
0.45% Max
150 Hz to 75 Hz and 333.3 Hz to 500 Hz
<0.01% of reading

<(0.03% of reading +0.015% of full scale);

averaged | minute or longer
<0.1% of reading

<8 seconds Max

1-5
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Table 1.2 - Voltage Specifications *

TYPE DESCRIPTION

L Output, + DC Voltage .
Range | ; 10mVto 105 mV_

Range 2 0.1Vto1.05V

Range 3 _ 1Vte 105V

Range 4 10Vtol105V

- Range$5 100Vt 1050V 4 : ‘

+DC Voltage Amplitude +(0.2% of reading +0.05% of full Accuracy scalc)
Burden 15 mA on all ranges
Overload Set Point  25mA
Noise , 0.25% rms of reading Max, 10 kHz BW
Voltage Output Stability <(0.03% of reading +0.015% of full s.cale);

Averaged for 1 minute or longer.
Settling Time <8 seconds

II. Output, AC Voltage

Range 3 1.5V rmmsto 1575V rms
Range 4 ISVmsto 157.5Vrms
Range 5§ : 150 V rms to 750.0 V rms

* Utility Version Specified at Output Connectors

| ' 16 . -
DA-EE-93-006-05 Attachment 10 Revision 5
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'Weslinghogsq;ﬁjpctric -Corporation Product. Bulletin
Meter ahd LVIT. Division 44-200A
‘Raleigh, NC:27603 :

AN

Page-1
July 1979 ’ ' 600.Volts, 10Kv BIL .
New Informationand . . Primary Volts: 240 throu’g_h' 600 Type PPI
Supplerients 44-200 D WE A thddor/ Outdoor, 80 Hertz
Pages 1 and 2, dated Novémber 5, 1974 V°|tag.e
mailto, "y oarmarc
£.0.C/2047/08 Transformers

(Replaces EMP)

Applicition
Thetype PPI 5.8 small light:weight malded
voltage trahsformerispecitically designed
far light metering burdens In applications
where:size-and weight are:at a premium.

-Accuracy

ANS) Mstering Accuracy Class (60 Hz)
0.8:Class'tér W Biirden

1.2 Class for X Burden

Type PP will maintain 0.3 metering accu-
racy-far most single:meter applications.

Ratings-

Theirnal Rating

‘150'va ati30°.C'ambiént
100 va at:55°C ambient

Temperature Rise:
55°C at:30°Cambient
30°C ati55°C ambisnt

Construction Features

Core and Coils’

Premolded farms are used for the.winding
spool and:terminal brackets. A wound-type
core.is assembled with the coil by.banding
the twoisecurely into a:cradle form: This
rigid agsainbly'is then Completely enclosed
in.thermoplastic rubber,

Primary and Secondary, Terminals

The terminals-are stud type. Polarity. mark-
ings-and high and low valtage identification
are molded'in'the body of the trarisformes:
Sealable terminal covers can.be supplied for
high and low valtage,

Base Mounting
A detachable aluminum base.comaes with all
] ratings,

Selector Guide Fufther Information

. . . Prices: Price.List 44-019
Primary Winding "Without Terminal Covers With Terminal:Covers

Valts | ®atio 3 .

PPl [EME - n

Style Nomber ~ ['Styie-Numbor, "] Styia-Number [ Syl NUmsar: 4

240/416Y° 2:1 7528A01G01 [264A478GOTIYY 7528A02G01 [F,254A478G01" |

288/500Y 2441 7526A01602 1:254A476602 .{ 7526A02G02 | ;258A4786G02) -

300/520Y 2.811 7526401601 |:254A876G05 - | 7526A02G03 { J254A478GOSS

480/480Y 41 7526A01G04  §264A476G03 - | 7526A02G04 |1254A478G03[

6007600V 5:1 7528A01G0S" |(254A476G04" :) 7526402605 | :254A878G04}
DA-EE-93-006-05 Attachment 11 Revision 5

Page 1 of 1




