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9.3.3 Control Voltage Uncertainty (CVu) for Type 27N Relays

VITD-A0500-4201 lists 0.1% variation in operating
voltage for the allowable variation in control voltage
of 100 to 140 VDC. Control voltage is normally 133.5
+ 0.5 volts (CMIS Setpoint SP-1806), and equalizing
voltage is 139.8 volts (CMIS Setpoint SP-1802). These
are within the range of allowable control voltage, so
using 0.1% variation in operating voltage is
conservative. The Control Voltage Uncertainty is
therefore + 0.1% of a 120 volt span.

NOTE : The vital battery minimum voltage of 108.6
volts (CMIS Setpoint SP-1795) is not

applicable because it assumes a long term
loss of AC power.

9.3.4 Drift Uncertainty (Du) for‘Type 27N Relays

An IHPA computer run dated 12/14/01 (See Attachment 7
page entitled "Ks Results Summary") calculated a drift
of + 0.27% of a 120 volt span for the Type 27N relay.

The drift uncertainty is therefore + 0.27% of a 120
volt span.

9.3.5 Potential Transformer Uncertainty (PTu) for Type 27N
Relays

9.3.5.1 Potential transformer accuracy depends on its accuracy

class and the total connected burden. Nameplate

information for the PT is documented in CMIS:
(Westinghouse 480/120V Potential Transformers,
Style 254A481G04, Type EMPL 0.6, ACC CL IL-44-060-2
Line 7, FW Impulse Test 10KV. Thermal ratings at
ambient temperatures are 750 VA @ 30 degrees C,
500VA @ 55 degrees C.

9.3.5.2 Attachment 4 (Westinghouse bulletin 44-204) shows that
the type EMPL potential transformer has an accuracy
rating of + 0.3% for burdens up to 75 VA and 85% pf

(for W, X, and Y burdens).

Based on drawings 10905-0054,3, 10905-0055,3, 10905-
0056,3 and 10905-0057,3 The total burden on a PT
consists of a type 27 and a type 27N relay. Based on
Attachment 5 pages 2 and 3, the burdens for these
relays are 1.2 VA and 0.5 VA respectively, for a total
burden of 1.7 VA.
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The total burden of 1.7 VA is less than 75 VA.
Therefore the potential transformer uncertainty is

+ 0.3% of a 120 volt span.

9.3.5.3 Using other references, the same potential transformer
accuracy is shown: The nameplate references
Westinghouse I.L. 44-060-2 line 7. Attachment 6 Table
1 Line 7 shows + 0.3% accuracy for W, X, and Y burdens.

The Electrical Metermen's Handbook (Attachment 5 page 1
Table 11-13) shows that the highest of these burdens
(Y) corresponds to 75VA.

9.3.6 M&TE Uncertainty (MTEu) for Type 27N Relays

a. A review of work orders determined that Doble F2000
series M&TE was used to calibrate the relays. Per
the Doble Operating Manual, Doble F2000 series M&TE
has an AC voltage output accurate to + 0.25% of
setting typical, and + 0.5% of setting maximum.
Laboratory Test Procedure LTP-2000 Table 5.2 shows
that the Doble 150 volt range has the following
calibration tolerances greater than and less than
the setpoint of 90.0 volts:

75.0 volts 74 .62 volts 75.38 volts |+ 0.51%
HlS0.0 volts |149.2 volts 150.8 volts [+ 0.53%

b. Since the tolerance of 0.53% is greater than the
0.25% accuracy, the 0.53% tolerance will be applied
in this analysis. The M&TE uncertainty is
therefore = + 0.53% of a 120 volt span.

9.3.7 Calibration Uncertainty (Cu) for Type 27N Relays

Section 9.2.2a shows the relay setting as 93.2
volts with a calibration tolerance of (+0.5,-0.0
voltg). The 0.5 volts is 0.42% of 120 volts. The
calibration uncertainty is therefore a bias of

+ 0.42% of a 120 volt span.

NOTE : The net positive calibration tolerance is a
biasing effect similar to raising the nominal
setpoint of the relay, and will be considered
a positive bias. This positive bias has the
effect of decreasing the margin between the
nominal setpoint and the maximum calculated
setpoint, and increasing the margin between
the nominal setpoint and the minimum
calculated setpoint.
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9.3.8 Voltage Drop Uncertainty (VDu) for Type 27N Relays

A review of drawings 21946-0054, 0055, 0056, and 0057
and the circuit schedules shown on these drawings shows
that circuit L683 is the worst case. It is 520 feet
long, #14 AWG wire run in conduit.

The total burden on a PT is 1.7 VA.
(Rased on section 9.3.5.2)

I = (1.7 VA burden)/ (120 V) = 0.014 amps

R = Impedance of 1040' of #14AWG wire routed in
steel conduit: 1.04(3.1° + 0.073%)% = 3.22
Ohms

(Impedance is from NEC Handbook Chapter 9 Table 9)
Voltage drop = IR = 0.045 volts
(0.04% of a 120 volt span)

The voltage drop uncertainty is therefore a bias of
+0.04% of a 120 volt span.

NOTE: Voltage drop to the relay is a biasing effect
similar to raising the nominal setpoint of
the relay, and will be considered a positive
bias. This positive bias has the effect of
decreasing the margin between the nominal
setpoint and the maximum calculated setpoint,
and increasing the margin between the nominal
setpoint and the minimum calculated setpoint.

9.3.9 Summary of Uncertainties for Type 27N Relays

Relay Uncertainty (Ru) + 0.1% 9.3.1
Temperature Uncertainty + 0.4% 9.3.2
(Tu)

Control Voltage + 0.1% 9.3.3
Uncertainty (CVu)

Drift Uncertainty (Du) + 0.27% 9.3.4
P.T. Uncertainty (PTu) + 0.3% 9.3.5
M&TE Uncertainty (MTEu) + 0.53% 9.3.6
Calibration Uncertainty + 0.42% bias [9.3.7
(Cu)

Voltage Drop Uncertainty |+ 0.04% bias |9.3.8
(VDu)
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9.4 Setpoint Evaluations

9.4.1 Determining the Upper TLU for Type 27N Relays

The Upper Total Loop Uncertainty TLUpp will be
subtracted from the Maximum Analytical Limit to
determine the Maximum Calculated Setpoint. The
uncertainties of the relays and test equipment listed
in the table above are assumed to be independent,
random, linear, and approximately normally distributed.
The Total Loop Uncertainty (TLU) is therefore
calculated by the square root of the sum of the
squares: (See note below, and see section 9.3.9 for
uncertainty values)

TLUjpeer = (RUZ+TU?+CVU’+Du’+PTu’+MTEU”) 7 +Cu+VDu
TLUypper = 0.79% + 0.42% + 0.04% = 1.25%

TLUypper = 0.0125 x 120 = 1.5 volts

NOTE: The sum of the biased uncertainties Cu and
VDu is positive, which increases the
magnitude of TLUyppm, lessens the Maximum
Calculated Setpoint, and reduces the Upper
Margin to the Nominal Setpoint.

9.4.2 Determining the Lower TLU for Type 27N Relays

The Lower Total Loop Uncertainty TLU,.gx will be added
to the Minimum Analytical Limit to determine the
Minimum Calculated Setpoint. The uncertainties of the
relays and test equipment listed in the table above are
assumed to be independent, random, linear, and
approximately normally distributed; with the exception
of the biased uncertainties. The Lower Total Loop
Uncertainty TLU,gzx could be calculated by subtracting
the net positive biased uncertainties from the square
root of the sum of the squares of the random
uncertainties. However, in this analysis, the net
positive uncertainties will be neglected for
conservatism. (See note below, and see section 9.3.9
for uncertainty values).

TLU, ouer = (RUZ+TU?+CVU* DU’+PTU’+MTEU*) * = 0.79%

0.0079 x 120 = 0.9 volts

TLUL OWER
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NOTE: Subtracting the net positive biased
uncertainties Cu and VDu from TLU gz would
decrease the magnitude of TLU, ., decrease
the Minimum Calculated Setpoint, and increase
the Lower Margin to the Nominal Setpoint.
However, the net positive biased
uncertainties are neglected when calculating
TLU oz SO that the Lower Margin between the
Minimum Calculated Setpoint and the nominal
setpoint will remain conservatively small.

9.4.3 Determining the Maximum and Minimum Calculated
Setpoints for Type 27N Relays:

a. To ensure that undervoltage trip actually occurs at
or less than the Maximum Analytical Limit ALy, the
Maximum Calculated Setpoint CS,,, is required to be
less than ALy by the magnitude of the upper Total
Loop Uncertainty TLUyppsr. ALy 18 established in
sections 9.2.1c and 9.2.1d.

CSMAX = Alwnxy - TLUpppsr
CSupy =96.0 volts - 1.5 volts = 94.5 volts

(94.5 x 4 =378.0 volts at the bus)

NOTE: The net positive sum of the biased
uncertainties has been included in TLUypper, SO
the magnitude of CS,,; has been decreased by
this amount. (See section 9.4.1)

b. To ensure that undervoltage trip actually occurs at
or above the Minimum Analytical Limit AL,;,, the
Minimum Calculated Setpoint CSyy 1s required to be
greater than AL, by the magnitude of the Lower
Total Loop Uncertainty TLU gz ALy is established
in section 9.2.1.Db.

CSurn ALyry + TLUpouer

CSun 92.0 volts + 0.9 volts = 92.9 volts

(92.9 x 4 = 371.6 volts at the bus)

NOTE: The biased uncertainties have been neglected
in TLU 4=, SO the magnitude of CS,; is not
affected by the biased uncertainties. (See
section 9.4.2)
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9.4.4 Determining Upper and Lower Margins, using the Nominal
Setpoint from Section 9.2.2a for Type 27N Relays:

a. Upper
Upper

NOTE :

b. Lower

Margin = CSyy - NS

94.5 - 93.2 = 1.3 wvolts

Margin

CS,sx has been decreased by the net positive
sum of the biased uncertainties (See section
9.4.3a). Therefore, the upper margin has been
decreased by the same amount.

Margin = NS - CSuuy

Lower Margin = 93.2 - 92.9 = 0.3 Volts
NOTE: The lower margin is not affected by the
biased uncertainties because the CS,; 1s not
affected by the biased uncertainties. (See
section 9.4.3b)
9.4.5 Determining the Upper and Lower Channel Operability

Test Values for Type 27N Relays:
(See section 9.3.9 for uncertainty values)

NOTE :

a. COTypppr
COTUPPER

COTUPPER

b . COTLOWER

COTrower

DA-EE-93-006-08

The Upper COT is applied to calculate the
Maximum Allowable Value. The Lower COT is
applied to calculate the Minimum Allowable
Value. PTu and VDu are process uncertainties
that are not applicable to the COT
calculation. M&TEu is also not applicable.

= (Ru® + Tu? + CVu® + Du®)™ +Cu

0.50% + 0.42% = 0.92%

i

.0092 x 120 = 1.1 volts

(Ru® + Tu® + Cvu® + Du?)” = 0.50%

.0050 x 120 = 0.6 volts
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9.4.6 Determining the Total Instrument Uncertainty for Type
27N Relays:
(See section 9.3.9 for uncertainty values)

NOTE : PTu and VDu are process uncertainties that
are not applicable to the TIU calculation.

TIU = + (RU+Tu?+Cvu® ‘Du’+MTEU?)* +Cu
TIU = +0.73% +0.42% = (+1.15,-0.31)%

TIU x 120 = +1.38 +0.50 = (+1.88,-0.88)volts

9.4.7 Determining the Maximum and Minimum Allowable Values
for Type 27N Relays:

a. AVypy = CSuny +COTypper

94.5 + 1.1 = 95.6 volts

AVipy

(95.6 x 4 = 382.4 volts at the bus)

b. AV, = CSyy - COT omer

AVyy = 92.9 - 0.6 = 92.3 volts

(92.3 x 4 = 369.2 volts at the bus)

c. Compare calibration procedure PR-1.1 dropout test
as-found tolerance: + 0.6 volt of previous as-left
Test (see section 9.2.3.a). The as-left tolerance
is 93.2 to 93.7 volts (section 9.2.2.a). The as-
found tolerance is therefore + 0.6 volt from the
as-left tolerance, or 92.6 to 94.3 volts. This is
acceptable because it is within the range of
allowable values AV, to AV, in (b) and (a) above.

d. Compare Periodic Test procedure PT-9.1.14, PT-
9.1.16, PT-9.1.17, PT-9.1.18 dropout test as-found
acceptance criteria: 92.6 to 94.3 volts (see
section 9.2.3.b). This is acceptable because it is
within the range of allowable values AV, to AVyy
in (b) and (a) above.
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9.4.8 Determining the Reset Nominal Setpoint (NSr) for Type
27N Relays:

a. VTD-A0500-4201 states that "Multiturn internal
calibration potentiometers provide means for
accurate adjustment of the relay operating points,
and allow the difference between pickup and dropout
to be set as low as 0.5%." For a nominal setpoint
voltage of 93.2 volts (from section 9.2.2a), this

is (0.5%) (93.2 volts) = 0.47 volts.
NSr = NS + 0.47

NSr = 93.2 + 0.47 = 93.7 volts

b. Compare calibration procedure PR-1.1 pickup test
nominal setpoint: 93.7 volts. This is acceptable
because it corresponds with the pickup test nominal
setpoint calculated in (a) above.

9.4.9 Determining the Reset Calibration Tolerance (CTr) for
Type 27N Relays:

a. The Calibration Tolerance from section 9.2.2a will
be applied to the reset Nominal Setpoint from
section 9.4.8a to determine a reset calibration
tolerance CTr:

CTrx CT + NSr

CTr = (+0.5,-0.0) + 93.7 = 93.7 to 94.2 wvolts

NOTE : From section 9.2.2.a the dropout test as-left
calibration tolerance is 93.2 to 93.7 volts.
Therefore, there is no overlap between
dropout and reset calibration tolerances.

b. Compare calibration procedure PR-1.1 as-left pickup
test tolerance: 93.7 to 94.2 volts, as close to
93.7 volts as practical (see section 9.2.5). This
is acceptable since it corresponds with the
Calibration Tolerance calculated in (a) above.
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9.4.10 Determining the Reset As-Found Tolerance (AFTr) for
Type 27N Relays:

a. Based on section 9.4.8a, the difference between
pickup and dropout will not exceed 0.5%. The Reset
As-Found Tolerances will be determined from the
Allowable Values in section 9.4.7 as follows: (The
maximum tolerance is 0.5% greater than the maximum
allowable value; the minimum tolerance is 0.0%
greater than the minimum allowable value.)

AFTILpy = AV, (1.005)

AFTIMIN = AVMIN < l . O O O )

b. Compare calibration procedure PR-1.1 as-found
pickup test tolerance: + 1.0 volts from the
previous as-left test (see section 9.2.6a). The as-
left tolerance is 93.7 to 94.2 volts (section
9.4.9a). The as-found tolerance is therefore
+ 1.0 volt from the as-left tolerance, or 92.7 to
95.2 volts. This is acceptable because it is
within the range of allowable values calculated in

(a) above.

c. Compare Periodic Test procedure PT-9.1.14, PT-
9.1.16, PT-9.1.17 and PT-9.1.18 pickup test as-
found acceptance criteria: 92.6 to 94.8 volts.
(See section 9.2.6b) This is acceptable because it
is within the range of allowable values calculated
in (a) above.

10.0 Time Delay Setpoint Analysis for Type 27N Relays
10.1 Description of the Type 27N Relay Time Delay
10.1.1 The type 27N relay is a definite time relay with

constant time delay less than its voltage setpoint. The
time delay to dropout (trip) is adjustable.
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10.2

10.2.1

Evaluation of the Existing Type 27N Relay Time Delay
Against Documented Requirements

Time Delay Analytical Limit (ALt)

a.

COLR Accident Analysis Assumptions Setpoints
includes analytical limit SP-2241, UV Detection

Delay, <2.75 seconds. This maximum analytical limit

applies to the type 27N loss of voltage relay. This
value appears in Tech Specs

Ginna Technical Specification SR3.3.4.2 lists the
loss of voltage time delay "allowable value" as
<2.75 seconds (CMIS setpoint SP-2324). Although the

term "allowable value" is used in the Ginna
Technical Specifications, this is actually the
safeguards bus loss of voltage time delay maximum
analytical limit.

The worst-case voltage dips on the safeguards buses
result from diesel generator load sequencing (See
assumption 5.11). The time delay minimum
analytical limit will be established as the time
that the one worst-case voltage dip i1s between the
loss of voltage analytical limit (80% line) and a
relay reset value that is 0.5% higher than this, on
Attachments 2 and 3. The combination of the loss
of voltage maximum analytical limit and the time
delay minimum analytical limit will ensure that the
type 27N relay will not trip during diesel
generator load sequencing. The section 9.2.1d
tablesgs show that 1.1 seconds is the worst case. A
margin of 0.4 seconds will be added to allow for
potential future load changes. The time delay
minimum analytical limit is therefore 1.1+0.4= 1.5

seconds.

NOTE: It is shown in section 5.11.5 that the worst
case bus 14 voltage during normal offsite
power load sequencing is 387 volts for the
worst case probable combination of
simultaneous motor starts. The bus voltage
of 387 voltg is higher than the maximum
analytical limit of 384 volts. Therefore,
normal offsite power load sequencing can not
cause operation of the type 27N relay.
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10.2.2

10.2.3

10.3

10.3.1

Time Delay Allowable Value (AVt)

a. Periodic Test procedure PT-9.1.14, PT-9.1.16, PT-
9.1.17, PT-9.1.18 dropout time test as-found
acceptance criteria: 2.18 to 2.62 seconds (CMIS
setpoint SP-1371) (2.4 + 0.22 second @ 0.0 volts

and 92.6 volts).

b. Calibration procedure PR-1.1 dropout time test as-
found tolerance: 2.05 to 2.75 seconds (2.4 + 0.35

second @ 92.6 volts).

Time Delay Nominal Setpoint and Calibration Tolerance

a. Ginna Technical Specification SR3.3.4.2 lists the
loss of voltage time delay setpoint as 2.4 + 0.12

seconds at 93.2 volts (372.8 volts bus voltage)
(CMIS setpoint SP-2311).

b. Calibration procedure PR-1.1 dropout time test:
nominal setpoint 2.4 geconds, as-left tolerance:
2.28 to 2.52 seconds (2.4 + 0.12 second @ 92.6

volts), (CMIS setpoint SP-2311).

c. Drawing 11253-1 sheets 3 and 4 show that these
relays have a 2.4 second dropout and time lever
setting of 2.

Evaluation of Time Delay Instrument Uncertainties for
Type 27N Relay

NOTE : A 5 second span is applied below because this
is greater than the 2.75 second analytical
limit.

Relay Time Delay Uncertainty (Rut)

VID-A0500-4201 does not specify a relay time delay
accuracy. This accuracy will be conservatively based
on how accurately 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 second,
which is +1.0% of a 5 second span. Therefore the relay
time delay uncertainty is + 1.0% of a 5 second span.
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10.3.2 Time Delay Temperature Uncertainty (Tut)

VID-A0500-4201 lists 0.5 volts variation in operating
voltage over the temperature range 20-40 deg. C. This
is 0.42% of a 120 volt span. Since VID-A0500-4201
lists no variation of time delay with temperature, it
will be conservatively assumed the same as the
operating voltage variation. Therefore the time delay
temperature uncertainty is % 0.42% of a 5 second span.

10.3.3 Time Delay Control Voltage Uncertainty (CVut)

VID-A0500-4201 lists 0.1% variation in operating
voltage over the allowable dc control voltage range of
(100 to 140vdc) . Control voltage is normally 133.5 %
0.5 volts (CMIS Setpoint SP-1806), and equalizing
voltage is 139.8 volts (CMIS Setpoint SP-1802). Since
VID-A0500-4002 lists no variation of time delay with
control voltage, it will be conservatively assumed the
same as the operating voltage variation. Therefore the
time delay control voltage uncertainty is % 0.1% of a 5

second span.
10.3.4 Time Delay Drift Uncertainty (Dut)

An IHPA computer run dated 12/18/01 (See Attachment 8
page entitled "Ks Results Summary") calculated a time
delay drift of + 0.051% of a 60 second span (0.0306

seconds) for the Type 27N relay. 0.0306 seconds is
0.612% of a 5 second span. Therefore the time delay
drift uncertainty is + 0.61% of a 5 second span.

10.3.5 Time Delay M&TE Uncertainty (MTEut)

Per Attachment 5 pages 4-6, the Dranetz 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. Measurement accuracy is therefore +(0.003%*100
sec + .01 sec) = +0.013 second. This is equal to #0.26%
of a 5 second span. Therefore the time delay M&TE

uncertainty is +0.26% of a 5 second span.

10.3.6 Time Delay Calibration Uncertainty (Cut)

Section 10.2.2 shows the relay setting as 2.4 seconds
with a calibration tolerance of (+0.12 second). +0.12
seconds 1is +2.4% of a 5 second span. Therefore the time

delay calibration uncertainty is +2.4% of a 5 second
span.
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10.3.7 Summary of Time Delay Uncertainties

Relay Uncertainty (Rut) + 1.0% 10.3.1
Temperature Uncertainty + 0.42% 10.3.2
(Tut)
Control Voltage + 0.1% 10.3.3
Uncertainty (CVut)
Drift Uncertainty (Dut) + 0.61% 10.3.4
M&TE Uncertainty (MTEut) [+ 0.26% 10.3.5
Calibration Uncertainty + 2.4% 10.3.6
(Cut)
10.4 Setpoint Evaluation for Type 27N Relay Time Delay
10.4.1 Determining the Time Delay Total Loop Uncertainty for

Type 27N Relays:

The uncertainties of the relays and test equipment
listed in the table above are assumed to be
independent, random, linear, and approximately normally
distributed. The Total Loop Uncertainty (TLUt) is
therefore calculated by the square root of the sum of
the squares: (See section 10.3.7 for uncertainty
values)

oo

TLUt (Rut’+ Tut? ' Cvut’+ Dut’+ MTEut’+ Cut?)® = +2.7

[
|+

TLUt

+ 0.027 x 5 gseconds = + 0.14 seconds

10.4.2 Determining the Maximum and Minimum Time Delay
Calculated Setpoints for Type 27N Relays:

a. To ensure that undervoltage trip actually occurs at
or less than the Maximum Analytical Limit ALt,,.,
the Maximum Calculated Setpoint CSt,, is required
to be less than the ALt,,, by the magnitude of the
Total Loop Uncertainty TLUt. ALty is established
in sections 10.2.l1a and 10.2.1b.

CStumx = ALt - TLUt

CStysy = 2.75 seconds - 0.14 geconds = 2.61 seconds
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b. To ensure that undervoltage trip actually occurs at
or greater than the Minimum Analytical Limit ALt,,,
the Minimum Calculated Setpoint CSty;, is required
to be greater than ALty, by the Total Loop
Uncertainty TLUt. ALt,; is established in section
10.2.1c.

CStMIN = ALtMIN + TLUt

CStyy = 1.5 seconds + 0.14 seconds = 1.64 seconds

10.4.3 Determining Upper and Lower Time Delay Margins using
Time Delay Nominal Setpoint from section 10.2.3b for
Type 27N Relays:

a. Upper Margin CStux - NSt

2.61 - 2.40 seconds 0.21 seconds

Upper Margin

b. Lower Margin NSt - CStymy

Lower Margin = 2.40 - 1.64 seconds 0.76 seconds

10.4.4 Determining the Time Delay Channel Operability Test
Value for Type 27N Relays:
(See section 10.3.7 for uncertainty values)

COTt = (Rut® + Tut® + CVut® + Dut® + Cut®)” = + 2.7%
COTt = 0.027 x 5 second span = + 0.14 seconds
10.4.5 Determining the Time Delay Total Instrument Uncertainty

for Type 27N Relays:
(See section 10.3.7 for uncertainty values)

TIUt (Rut“+ Tut®® Cvut®+ Dut’+ MTEut®+ Cut?)”= ¢ 2.7%

i

TIUt 0.027 x 5 second span = + 0.14 seconds

10.4.6 Determining the Maximum and Minimum Time Delay
Allowable Values for type 27N Relays:

a. AVtu, = CStuy + COTt
AVtypy = 2.61 + 0.14 = 2.75 seconds
b . AVtMIN - CS tMIN - COTt

AVt 1.64 - 0.14 = 1.50 seconds
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10.4.7 Compare calibration procedure PR-1.1 dropout time test
as-found tolerance: 2.05 to 2.75 seconds at 92.6 volts
(see section 10.2.2b). This is acceptable because this
range is within the range of allowable values in
gsection 10.4.6 above.

10.4.8 Compare Periodic Test procedure PT-9.1.14, PT-9.1.16,
PT-9.1.17, PT-9.1.18 dropout time test as-found
acceptance criteria: 2.18 to 2.62 seconds (CMIS
setpoint SP-1371) at 0 volts and 92.6 volts (see
gsection 10.2.2.a). This is acceptable because this
range is within the range of allowable values in
section 10.4.6 above.

11.0 Uncertainty Analysis for Type KA-241 Voltmeters
11.1 Instrument Channel and Scope of Analysis
11.1.1 Description of Functions

The following voltmeters will be analyzed:

Busg Voltmeter
BUS14 EI/PD
BUS16 EI/NN
BUS17 EI/NI
BUS18 EI/ND

11.1.2 Protection
These loops do not perform any protective functions.
11.1.3 Control
These loops do not perform any control functions.
However, synchroscopes are powered by the same
potential transformers.

11.1.4 Indication

Voltmeters provide plant operators with indication of
Safeguards bus voltage.

Emergency Operating Procedures reference two EOP
setpoints that use these voltmeters:

R.1 (420 volts) (Operator Decision Point,
CMIS setpoint SP-0078)
R.11 (414 volts) (Analytical Limit,
CMIS setpoint SP-2312)
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For a list of EOP procedure numbers that use these
setpoints, see "EOP Setpoints" in the Reference section

Ginna Technical Specifications reference the same two
setpoints that use these voltmeters (See sections
3.1.1, 3.1.2):

Setpoint Value
SP-0078 420 VAC

SpP-2312 414 VAaC

Safeguards Bus Voltmeters - Summary of Instrument
Channel Functions

Reactor
Protection | NONE N/A N/A
Eng.Safety
Features NONE N/A N/A
Control NONE N/A N/A
Alarm NONE N/A N/A
Indication | Monitor 0 to 600 VAC NS YES
safeguards bus voltages
Other N/A N/A N/A
11.2 Documenting the Components of Sensor Accident
Uncertainty
(AEUp and AEUs)
11.2.1 Pipe Breaks
N/A, not required during harsh environment conditions.
11.2.2 Seismic Event
N/A, instrument uncertainty for these indicators is not
required to be considered for a seismic event.
11.2.3 Documenting the Components of the Accident Current

Leakage Effect (CLU)

N/A, not required during harsh environment conditions.
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11.2.4 Determining the Components of Process Measurement
Uncertainty (PMU):

Random Process Measurement Uncertainty

There are two potential transformers which sense and
step down the voltage to acceptable levels for inputs
to the voltmeter. A selector switch determines the
phase voltage to be measured. The accuracy class of the
potential transformers is 0.6%. (See sgection 11.5)

Biased Process Measurement Errors

There is no calibration uncertainty due to bias

effects.
11.3 Instrument Loop Performance Requirements
11.3.1 Documenting the Design Requirements for Monitoring the

Process Parameter

11.3.2 Identify Performance Related Design Bases Associated
With the Instrument Loop:

NS Safety Classification (SR/SS/NS) as
documented in CMIS.

The Safeguards Bus Voltmeters are listed as NS in
CMIS.

NO NUREG 0737/RG 1.97 as documented in Table 7.5-
1, of the Ginna UFSAR.

These voltmeters are not listed in UFSAR Table
7.5-1. The EDG A, B Voltmeters that are listed
refer to different instrumentation.

N/A EQ ( per the IP-EQP-1 Master List )

These instrument loops are not identified in the
IP-EQP-1 Master List as requiring environmental

qualification.
N/A Seismic Category (Seismic Class I/ Structural

Integrity Only / NS )

This instrumentation is non safety related and
therefore does not require seismic qualification.
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YES Technical Specifications

Per a review of the following ITS sections, these
instruments are Technical Specification related in
that they are used to verify acceptance criteria.

Section Setpoint Value
SR 3.8 0.1 SP-0078 420 vac
0.1

.1
SR 3.8.1
.9
9

SR 3.8

.1
SR 3.8.9.1

NO UFSAR

The UFSAR does not describe these voltmeters or
operator actions based on readings from these
voltmeters. Searches were conducted using
"voltmeter", "420", and "414".

YES EOP

Per a review of the EOP Setpoint database, the
following EOP setpoints are related to this

analysis:

EQP No. Limit Bagisg

R.1 420 volts Tech Specs
R.11 414 volts Tech Specs
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Summary of Design Basis Setpoints

S

Ginna Technical EI/PD, EI/NN,
Specifications EI/NI, EI/ND
SR 3.8.9.1 420 wvac
SR 3.8.10.1 420 wvac

Ginna Station UFSAR | NO N/A

NUREG 0737/RG 1.97
(UFSAR Table 7.5-1) NO NO

EQ Master List
(IP-EQP-1) N/A N/A
Seismic
Qualification N/A N/A

EOPs EI/PD, EI/NN,
AP-ELEC.2 414 v EI/NI, EI/ND
AP-ELEC.1 420 volts
AP-ELEC.2 "
AP-ELEC.3 "
AP-IA.1 "
AP-RCS.4 .

E-0
E-1
ES-0.1
ES-1.1
E_3 "
ES-1.2 "
ES-1.3 "
ECa-2.1 "
ECA-3.1 "
ECA-3.2 "
ECA-3.3
Other N/A N/A
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11.4

Instrument Channel Component Specifications:

Identify and summarize the specifications associated
with each instrument within the scope of this analysis.
Complete one Instrument Specification Table below for
each instrument:

11.4.1

EIN: EI/PD, EI/NN, EI/NI,

EI/ND

Manufacturer/Model
No

Westinghouse type Ka-

241, style BA-81490-
N3-195, tbs (taut-band
suspension) full

scale=150 VAC.

1/4/02

Walkdown

Input Range

0-150 volts

Cp-501.3,CP-501.
CpP-501.5,CP-501.

Output Range

0-600 volts

Cp-501.3,CP-501.
CpP-501.5,CP-501.

O

Input/Output repulsion-attraction, VTD-W0120-4769

Conversion Type moving iron (Electro- page 1
mechanical)

Safety NS CMIS

Classification

Setpoint 420 Volts R.1, SP-0078
414 Volts R.11, SP-2312

Location Control Room CMIS, 1/4/02

walkdown

Reference Accuracy

+1.0% full scale

VTD-W0120-4769

Drift +1.0% full scale Assumption 5.5
Calibration +0.25% full scale Vendor Manual,
Uncertainty Arviter Model
1040C.

Temperature Effect |Negligible Assumption 5.4
Repeatability, negligible Assumption 5.7
Hysteresis,

Linearity

Parallax negligible Assumption 5.2
Scale Readability +0.83% full scale Assumption 5.2
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11.5 Documenting the Components of Process Measurement
Uncertainty (PMU)

Potential transformers are Westinghouse Style
7526A02G04, ratio 4/1, 0.6% accuracy class @ W burden
and 1.2% accuracy class @ X burden, per CMIS.

The total burden includes the voltmeter and a
synchroscope. Westinghouse application data 43-200 page
4 lists the following burdens:

Type KA-241 Repulsion-Attraction voltmeter:
(style # BA-81490-N3-195 per 1/4/02 walkdown)
Burden: 1.92 Watts and 0.0 VARs, at 150 volts.

Type KI-241 Synchroscope:
(style # 186A235A01 per drawing 33013-1736,8)
Burden: 3.7 Watts and 2.8 VAR at 120 volts

The synchroscope burden at 150 volts is:
(3.7+32.8) (150/120)=4.63 Watts and 3.5 VAR

The total burden is (1.92+4.63)Watts and 3.5 VAR, which
calculates to 7.4 VA at 150 volts, and 88% power
factor.

Attachment 5 Table 11-13 shows that the W burden rating
is 12.5 VA. The total burden calculated above is well
within this rating. Therefore, ASA 0.6% accuracy class
applies.

11.5.1 Process Measurement Uncertainty

The process measurement uncertainties are associated
with the potential transformer accuracy and the voltage
drop uncertainty.

Potential Transformer Uncertainty: The potential
transformers are ASA Accuracy Class 0.6%, in accordance
with section 11.5 above.

Voltage Drop Uncertainty: A review of drawings 21946-
0054, 0055, 0056, and 0057 and the circuit schedules
shown on these drawings shows that circuits L425 and
L502 are the worst cases. They are 350 feet long, #10
AWG wire, run in conduit for 120 feet. For
conservatism, the entire run will be considered to be
run in steel conduit. Voltage drop in the wiring is
0.03% as shown below.
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The total burden on a PT consists of a type KA-241
voltmeter and a type KI-241 synchroscope, with a
total 7.4 VA burden at 150 volts per section 11.5

above.

I = (7.4 VA burden)/ (150 V) = 0.049 amps

R = Impedance of 700

steel conduit: 0.7(1.2° + 0.063%)” = 0.84 Ohms
(Impedance is from NEC Handbook Chapter 9 Table 9)

= 0.041 volts

(0.03% of a 120 volt span)

Voltage drop

= IR

of #10AWG wire routed in

Potential Transformer
Uncertainty (Pma,)

ecrlion

Voltage Drop Uncertainty | 0.03% Section 11.5.1
(Pma,)
Primary Element Accuracy | N/A N/A
(Pea)
11.5.2 Documenting Measurement and Test Equipment Uncertainty
(M&TEU)
Per the Arbiter vendor manual for Model 1040C, an
uncertainty of + 0.25% is used as M&TE accuracy for
the Arbiter voltage input.
Rce, = + 0.25% full scale
11.5.3 Documenting Rack Equipment Uncertainty (REU)

Rack Equipment Reference
Accuracy
(Rea,)

full scale

VID-W0120~-4769

Rack Temperature Effect
(Rte)

1.0% full scale

ANSI (C39.1-1981

Rack Power Supply Effect N/A N/A
(Rpse)
Rack Miscellaneous Effect negligible Agsumption 5.7

(Rme,) (repeatability,
hysteresisg, linearity)

Rack Miscellaneous Effect
(Rme,) (Readability)

0.83% full
scale

Agsumption 5.2

11.5.4

Documenting Sensor Uncertainty (SU)

N/A, this instrument loop does not contain a sensor.
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11.5.5

Sensor Drift

Documenting Drift Uncertainty (DU)

(sd) N/A

Rack Equipment Drift 1.0% full scale Assumption 5.5
(meter) (Red)

11.5.6

Documenting Tolerance Uncertainty (TU)

Sensor Tolerance (St) N/A N/A
Rack Equipment Tolerance 2.0% full scale CpP-501.3
(Ret) Cp-501.4
Cp-501.5
Cp-501.6
11.5.7 Process Measurement Uncertainty (PMU)

11.5.8

11.5.9

11.5.10

PMU = (Pma,” + Pma,”)”

e

PMU +0.6

Measurement and Test Equipment Uncertainty (M&TEU)

M&TEU = Rce,

M&TEU = + 0.25%

Determining the Accident Environmental Uncertainties
(AEU)

For Pipe Breaks:

N/A. This loop is not required during harsh environment
conditions.

For Seismic Events:

N/A. Instrument uncertainty for these indicators is not
required to be considered for a seismic event.

Accident Current Leakage Effect (CLU)

This loop is not required during harsh environment
conditions.

CLU = 0
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11.5.11 Rack Equipment Uncertainty (REU)
REU = +[(Rea;,)’ + (Rte)”? + (Rme,)° + (Rme,)?]%?
REU = + [(1.0)% + (1.0)% + (0.0)* + (0.83)2]%?
REU = 1.64%

11.5.12 Sensor Uncertainty (SU)
N/A

11.5.13 Drift Uncertainty (DU)

DU +Red

oo

DU = + 1.0
11.5.14 Tolerance Uncertainty (TU)

U

]

+Ret

o°

U = + 2.0

11.6 Calculating the Total Loop Uncertainties

11.6.1 Provide the total loop uncertainty (TLU) for each end
device for normal, seismic and accident conditions as
applicable.

TLU Normal-Indicator:

TLU = + [(M&TEU? + REU? + SU® + DU’ + TU? + PMU?]Y?

Il

TLU = + (0.25% + 1.64% + N/A* + 1.0° + 2.0° + 0.6%)"

TLU(+) = + 2.85%
* There is no sensor associated with this instrument
loop.

Where:
M&TEU = Measurement and Test Equipment
Uncertainty
REU = Rack Equipment Uncertainty
SU = Sensor Uncertainty
DU = Drift Uncertainty
TU = Tolerance Uncertainty
PMU = Process Measurement Uncertainties
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End Device Normal TLU Seismic TLU Acc. TLU
voltmeters +2.85% N/A N/A

A Total Instrument Uncertainty of +2.85%

+0.0285 x 600 volts scale = +17 volts

11.6.2 Comparing the Reference Accuracy vs. the Calibration
Tolerance

From the calibration procedure(s), identify the
calibration tolerance associated with each component.
Next, obtain the reference accuracy associated with
each component. Translate both effects into the
equivalent units. Ensure that the calibration
tolerance is greater than or equal to the reference
accuracy for each component.

Tag No. Reference Accuracy Calibration Tolerance

EI/PD +1.0% +2.0% (412 VAC)
EI/NN +1.0% +2.0% (+12 VAC)
EI/NI +1.0% +2.0%  (+12 VAC)
EI/ND +1.0% +2.0% (+12 VAC)

PCNs have been initiated to add 1% calibration points
at 420 VAC, which corresponds with the EOP setpoint.

The calibration tolerance is greater than or equal to
the reference accuracy for each component. Therefore,
the calibration is acceptable.

11.6.3 Determining the Calculated Minimum Setpoint (CS) for
Type KA-241 Voltmeters:

The minimum Analytical Limit (AL) is EOP setpoint R.11
(CMIS setpoint SP-2312, see section 11.1.4). The

calculated minimum setpoint (CS) is required to be
greater than the minimum analytical limit by the Total
Loop Uncertainty (TLU) :

CS = AL + TLU

CS 414 volts + 17 volts = 431 wvolts

11.6.4 The existing Operator Decision Setpoint (OD) is 420
volts (EOP Setpoint R.1l, CMIS setpoint SP-0078, see
section 11.1.4).
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11.6.5 The existing setpoint of 420 volts is less than the
calculated minimum setpoint of 431 volts. However, the
existing 420 volt setpoint is considered adequate and
appropriate for the following reasons:

a. Short-term voltage drops may occur in the range
between 420 volts and 431 volts during diesel
generator load sequencing, as shown on Attachments
2 and 3. It is undesirable to divert operator time
for voltage drops that are of durations less than
the degraded voltage relay time delays (See section
8.0), because the Analytical Limit and Calculated
Setpoint are based on longer term voltage drops
that cause equipment overheating.

b  The calculated setpoint is based on conservative
uncertainty values and methodology. The actual TLU
igs expected to be closer to 1%, based on the
calibration history. A TLU of 1% is 6 volts out of
a 600 volt span. This would result in a calculated
setpoint of 420 volts. Calibration procedures CP-
501.3, CP-501.4, CP-501.5 and CP-501.6 currently
use +2% calibration tolerances for the 480 volt bus
voltmeters. PCNs have been initiated to these
procedures to add 1% calibration points at 420 VAC,
which corresponds with the EOP setpoint.

12.0 Results:
12.1 Results of Type 27 Relay Uncertainty Analysis
12.1.1 Periodic Test procedure PT-9.1.14, PT-9.1.16, PT-

9.1.17, PT-9.1.18 dropout time test as-found acceptance
criteria shall include a new administrative range of 45
to 125 seconds at 104.2 volts. See sections 8.2.2e and
8.4.9.

12.1.2 Calibration procedure PR-1.1 dropout time test as-left
acceptance criteria shall be changed from a range of 0
to 300 seconds at 104.2 volts to a new range of 45 to
125 seconds at 104.2 volts. See sections 8.2.2g and
8.4.10.
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12.1.3

DA-EE-93-006-08

Summary of Type 27 Relay Setpoints:

Min Analytical Limit |103.5 volts .1b

(ALypy) (414 volts @ bus)

lax Analytical Limit [108 volts .1lc

(ALyy) (432 volts @ bus)

Nominal Setpoint (NS) |105.2 volts .2a
(420.8 volts @ bus)

Calibration Tolerance|+0.5, -0.0 volts .2a
(+2.0,-0.0 volts @ bus)

Time Delay Maximum 1600 sec @ >103.5 volts .1b

Analytical Limit ( 2414 volts @ bus),

(ALt yny) 500 sec @ 92 volts .1c
(368 volts @ bus)

Time Delay Minimum 20 sec @ <108 volts .1d,

Analytical Limit (<432 volts @ bus) .le

(ALtMIN)

Time Delay Allowable |1520 sec @ >103.5 volts .2a

Value (2414 volts @ bus),
475 sec @ 92 volts .2b
(368 volts @ bus)

Time Delay Nominal 40.0 sec @ 92 volts .3a

Setpoint (NSt) (368 volts @ bus)

Time Delay + 1.0 sec .3a

Calibration Tolerance
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12.2 Results of Type 27N Relay Uncertainty Analysis

12.2.1 Summary of Type 27N Relay Setpoints:
Min Analytical Limit |92 volts 9.2.1b
(BLuy) (368 volts @ bus)
Max Analytical Limit [96 volts 9.2.1c
(ALyyny) (384 volts @ bus) 9.2.1d
Nominal Setpoint (NS) |93.2 volts 9.2.2a

(372.8 volts @ bus)
Calibration Tolerance |+0.5, -0.0 volts 9.2.2a
(+2.0,-0.0 volts @ bus)

Time Delay Maximum 2.75 sec 10.2.1a
Analytical Limit 10.2.1b
Time Delay Minimum 1.5 sec 10.2.1c
Analytical Limit
<ALtMIN)
Time Delay Nominal 2.4 sec 10.2.2a
Setpoint (NSt) 10.2.2b
Time Delay + 0.12 sec 10.2.3a
Calibration Tolerance 10.2.3b

12.3 Results of Voltmeter Uncertainty Analysis

12.3.1 Summary of Voltmeter Setpoints:
Analytical Limit (AL) 414 volts @ bus 11.6.3
Operator Decision 420 volts @ bus 11.6.4,
Setpoint (OD) 11.6.5
Calibration Tolerance + 12 volts @ bus 11.6.2
NOTE : PCNs have been initiated to add 1% (+ 6

voltg) calibration points at 420 VAC, which
corresponds with the EOP setpoint. (See
sections 11.6.2 and 11.6.5b)
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12.4 Summary of Type 27 Relay Setpoint Evaluations:

Upper Total Loop Uncertainty

1.9V 7.4.1
Lower Total Loop Uncertainty 1.4V 7.4.2
maximum Calculated Setpoint 106.1 Vv 7.4.3a
inimum Calculated Setpoint 104.9 Vv 7.4.3b
Upper Margin 0.9V 7.4.4a
Lower Margin 0.3 V 7.4.4b
Upper Channel Operability Test 1.7 V 7.4.5a
Lower Channel Operability Test [1.2 V 7.4.5b
Total Instrument Uncertainty +1.82 VvV, -0.82 V |7.4.6
aximum Allowable Value 107.8 VvV 7.4.7a
(431.2 V @ bus)
Minimum Allowable Value 103.7 Vv 7.4.7b
(414.8 V @ bus)
Reset Nominal Setpoint 105.7 VvV 7.4.8
Reset Calibration Tolerance 105.7 to 106.2 V |7.4.9a
Reset As-Found Tolerance 103.7 to 108.3 V |7.4.10a
Time Delay TLU @104.2 V + 10.7 s 8.4.3
Time Delay TLU @92 V + 5.1 s 8.4.3
Maximum Calc Setpoint @ 104.2V |1589 s 8.4.4a
Minimum Calc Setpoint @ 104.2V |30.7 s 8.4.4Db
maximum Calc Setpoint @ 92V 494.9 s 8.4.5a
inimum Calc Setpoint @ 92V 25.1 s 8.4.5b
Time Delay Margins @ 104.2 V
Upper Margin: 1509 s 8.4.4a
Lower Margin: 49.3 s 8.4.4b
Time Delay Margins @ 92 V
Upper Margin: 454.9 s 8.4.5a
Lower Margin: 14.9 s 8.4.5b
Allowable Values @ 104.2 V
Time Delay Max Allowable Value [1520 s 8.4.6a
Time Delay Min Allowable Value |30.7 s 8.4.6a
Allowable Values @ 92 V
Time Delay Max Allowable Value |[475 s 8.4.6Db
Time Delay Min Allowable Value [25.1 s 8.4.6b
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12.5 Summary of Type 27N Relay Setpoint Evaluations:

pper Total Loop Uncertainty 1.5V 9.4.1
Lower Total Loop Uncertainty 0.9V 95.4.2
Waximum Calculated Setpoint 94.5 V 9.4.3a
Minimum Calculated Setpoint 92.9 V 9.4.3b
Upper Margin 1.3V 9.4.4a
Lower Margin 0.3 V 9.4.4b
Upper Channel Operability Test |1.1 V 9.4.5a
Lower Channel Operability Test |0.6 V 9.4.5b
Total Instrument Uncertainty +1.88V, -0.88V [9.4.6
Maximum Allowable Value 95.6 V 9.4.7a

(382.4V @ bus)
Minimum Allowable Value 92.3 V 9.4.7b

(369.2V @ bus)
Reset Nominal Setpoint 93.7 V 9.4.8
Reset Calibration Tolerance 93.7 to 94.2 V |9.4.9a
Reset As-Found Tolerance 92.3 to 96.1 V |9.4.10a
Time Delay TLU +0.l4sec 10.4.1
%aximum Calculated Setpoint 2.61 sec 10.4.2a

inimum Calculated Setpoint 1.64 sec 10.4.2b

Time Delay Upper Margin 0.21 sec 10.4.3a
Time Delay Lower Margin 0.76 sec 10.4.3b
Channel Operability Test +0.1l4sec 10.4.4
Time Delay TIU +0.1l4sec 10.4.5
Time Delay Max Allowable Value |2.75 gsec 10.4.6a
Time Delay Min Allowable Value |1.50 sec 10.4.6b

12.6 Summary of Voltmeter Setpoint Evaluations:

Total Loop Uncertainty (TLU) |+ 17 volts @ bus|ll.6.1

”Minimum Calc Setpoint (CS) 431 volts @ bus [11.6.3
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Westinghouse

ication
Type EMPL is 2 rubber moided potential
transformer. It is designed t© memt 0.3
asccuracy for 75 va and B5% pf 83 well as
for 40 va and 20% p! which i the typical
requirement of instaliations using two
meters witns phase shifung transformer.

-

ASA metering sccuracy class (80 Mz.):
C.3 Class tor W, X, Y Burdens
1.2 Class for Z Burdens

Thermal! Rating:
750 Va at 30°C Ambient
SC0 Va 3t 55°C Ambient

Temperature Rise:
85°C at 30°C Ambrent
30°C a2 55°C Ambisent

Construction Features

Core snd Coils

Pre-moided forms are used for the winding
spool and eimins! brackers. A wound type
core is assembied with the coi by banding
the two securely into 3 cradie form. This
ngid assembly is then completsly snciosed
in rubbet.

Primary and Secondary Terminals

The terminals are stud typs. Polarity mark-
ings and high and low vohage idsnufica-
tion are emoided in reised letters 1n the body
of the transformer. Sesigble rermingi covers

Sescnptive Builetin 48-204  Page ¢

Type EMPL Potential
Transformers

600 and 1200 Vohs. Indoor or Outdoo,
Primery Volts: 260 Through 600, 80 Herz

can be supplied for both high and low

voltage.

The indoor 1200 Volt Tyae EM®L can be
supplied with fuses The fuse

complete wih two Type H 2 Amp tusu.
style number S62 477, is mounted on top
of the ynit,

Sase Mounting

A gemachabie aluminum bsse comes with
il raxings. in the 600-vok class this is do-
signed 10 meet NEMA sandands style
number 3, and for 1200 wvoit class 10 meet
NEMA standards styie number 2.

Bases for 600 and 1200 volt vansiormers
are imercnangsable.

Further Information

" Prices: See Price List 44-020

Selector Guide
Primary Winding Without Terrunal Cever With Termwnal Covers
Volts Rauo Style Number Stvie Number
690 Voit Class. 10 Kv BIL: indoer or Qutdoor
260/816 Y 21 254A481G01 254A483G01
288/500 ¥ 2.4:1 254A481G02 . 2584483602
30C/520 ¥ 2.8:1 254A481G03 ' 254A483G03
480/480 Y 41 254A481G04 254A483G0s
600/800 ¥ s 254A481G0S , 258A403G0S
i
1200 Vuit Class, 30 Kv BiL: Indoor or Outdoor
260/416 Y 21 254AA81G3 ; 284A483G31
288/800 Y 2.8:1 254A481G32 » 2S4A483G32
300/520 Y 2.5 254A481G33 . 256A483G313
480/832 Y 4:1 2%54A481G34 © 254A483G38
60071040 ¥ 81 254A481G35 254A403G3S
1200 Voit Class, 30 Kv 8IL: Indoor Fused
240/4818 ¥ 2.1 2%4A481G2¢ ..
288/500 ¥ 2.4.9 254A481G27 . .
300/%20 Y 2.5:1 254A481G28 as e
430/832 Y 4 1 2544481G29 e .
600/1040 ¥ 25¢A881C30 2000 . ...
ATTACHmENT ¥ duma. 000 —
- - - vosrsesss De.crisiwve Bulistn Catns
DA-EE-93-006-08 Py 1oF | REV. 2 508,



80~900-54~ 32 -

VYL HIRLLY

~

’6/ 30 ) 25w/

z NI

g0 0002 08 ¥ 81 ¥
s0 0°001 oy e ” (4 w..m
g0 o0 0% 'R 0t (3]
90 0'se 01l £z 90 I
80 s g0 089'0 %o g0
. 4 . =
““ 09 zo Z0 810 o4
5 A 1o 9il'o0 60 0 104
e sasadus sy SHLUIYH | i
samog “10A .85?».“.:_ ....5«....:&:.2— .Ewu..m%é ghuza
Juaun) bu!aouw duty-g paw satjsuvjonINy) Mm“w.
wRLD 00 ¢ woping uspang ’

STIIAD
INSHHOD B 09 LV SUANHOASNVAL

04 SNIQUNA AUVANYIS VSV—II-11 214V

RN pRes Jusdsd g9 o) Ljdde osge sanva avayyl , )

0'1-9°0 200°1 §68'0 500 1 36
0190 900" { ¥66°0 001" 2080 0
o0 gio°1 886°0 800'1 3 :
01-9'0 VOl 960 giot gm0 g1
o UMW W Gowfel  wnwg e
Kowsnooy
Jo (%ug P
dning ._ogw RNy pvy %01 L) payey %001
Jo syung 2012 UOHBALIL]) Jousiojvursy, pue
. nSQMW:eﬁnE,z\_we:é ey o
SUHAKWHOJISN VUL LNIYUND)
ONIUYLAW HOJd SASSYID ADVENIIY VSY—FI-11 T4V
8 0 it g VA A “uIPIN yiady ayy o Jewdo suwa;
s 0 0% z [epu —-w:w uo ....o?_c ou uEEw
Y K12 X pus ‘Acuanbaay pajul Ju a3wjj0a pojud
MOj3q ju 01 03 admjor pajma
oLo S X saoqe juddsed (7 woup Lidde ssmp
ote g el M £3van08 o0 10j uIALB S[wW] YL
tonoy wiaduyqjop  uspang 01900 660601 £0
. 0°1;9°0 16609000t 90
sl = __ 0190  $860Z101 Z'I
SUTWIOISNVIL peor( Jamog Joyoug uosy - WRL)
IVLLNILOd 304 SNAAUNY «08Lio) sauio} Lominny

AQUVANVIS V8V—Ei-Il TWVL

pus 0} pasaype LPO|e 1w suop
~numy| uepinq Y} popjacid
~Wj{ usouy U4 Poy oq j{im 8101
~19 Uy} VUTINGSY S{GUUONEIL YIia
SISULIOZNUBEY JUANIIEU] JO UOY
~s|[eisu| oy} MjuLad SUOH EIYIINE[D
£3%a030% YSY Yy JO wn ayy
G0l pus
LI-1] SIYVL Ul UoA IS 4iv wasijariv,
~DVABYD JIBN) PUN wlUdpLtng piupun,
‘VEY. £q pouyep Ajesisesd esv

692

paie
o Gupivy  -vecy pus
ey somog  soqeg uon
Jomur] -%uo) oney
_jo njuir]

ADVHNDIV VBV—I-il ATdVL

slolllujiuna) JudLIng pue _ezco.—c»_
Uiy JUj vuepatity piupuuys oy f
R2M1
Pue S 1 sep8l W) Hauys ot
SiowmdjouBi)  Juesdll) puv juljun}

sBaMBInNYEL AN N MBIaN] - §] dYWL)

*RI0WI0JNNBL], [9}IuI0

40} '] puv ‘9’0 ‘¢ sIwwE()
frusmady VSY Jo wapuajuby |

wig Sujueng swwiSoppwasg—ei-il i~

B wymaw *
Supasy ‘nlvy nay Suitn) ‘alvy soyy Y
0L 0F Oof O of O ol @ Ol or 0 Oor o O oL
0
90 -
0440 N
. )
é0 Iy
240
\
9640
\ v {
0§40
\ A 000t §
00y w
. 0ot
4 900'1
SSVY) ADVENdOY €0 1 A 8001
TITTTITIT A
SSVID AJVANDDY 90 - 1 040
CLTlL] B\ RN
SSYID AJWBN3IY 2§ uuﬁ 01
t vio

-89p uapang pJupue)s 3y} Aq pemu|
..&v uu_muo«asub oy} Aq pesned Jol
-a3 juedted Supjuyl ey) Aq panut
-Bisap 8] U LoRINDE OY) ‘0uoy
-‘uaping 4Liwpucieg oy uo spuad
-ap ynq juwsuod ® jou ¥ 10)08)
UO0I3904100 JAULIOJSUBIY juRBNAS
-uf uw jeY) UMoOYs URq Ny k) |
ekt e
ous 10008 J0U 8] JUSAND UK y
M—ﬁghu“ﬂ“ﬁdmuw “?:5 -Mofje JetJojsuel) a:"-vusw:“.—« &!e—
1% pus 4uasind pajul jusdred Qf 3w . 990 Aowindde uj aﬂﬂ.u._e “..-avﬂ. ou
jusdzed 905 40 JUILIND PIEL JURN 9q osje Aewl 3] .E!x_ae«- 13 qua
0L Juouad g SIS Lty on Jo vt
H»ﬁﬁoﬁoﬁoﬁ%ﬂhﬁn ho?—_axa EL I O nﬁuoa.wwm wumu hcu.”ﬂmﬂzﬂu
oy, s ‘. 9 9 a &‘&0
.._“.% ..n.._.B-oE gﬁ% .m%oenwae:ﬁ u.._.w .“..8.& a0} 91-11 314 pue ﬂo&.—ﬂ«
1 n =“m Juaadnd ¥ 30} ‘Dusis  -sush quaInNd Joj n-mmn .__.m.a s«
.NE...-oun .voo&E.-So_. gy £Lowinadu  Buvp 8 e nEEuo_e.M.unh- " u%c.—..oE..ou
uam_:cumcq: aly yaiym % uopjsudy  oq I83q U sessepd

-od jo sasse(d £08INNY .uw.‘.mhwoﬁ
4 sy & ”-Q * v,

u_u_p_m_umﬂ...sﬂ_.msm uno.«.:wuauta e1jual

04 v Jo Ayeanaoe Yy sl
*Suisfv] 0'1 v:auw.pw- .mowhw

%} puo] palajeu oy Jo

o”-avaeuogvﬂu qualand pajed Juedzad

01 3% jusdsad I J0 JUALIND payud

juadzed 0oy 1¢ Juedaed 90F UNQ

: 8Us
NUGHUNY ] 5,NANEALSN VORI



, Single-Phase vYoltage Relays ol / KIZL3YD '8 18.4.7-2
aus ’.” ‘

tnput Circuit:
Rating: 160V, 30/60 Hz. contimious.

300V, 10 seconas.
Surden: 1.2 va, 1.0 pf at 120 volts.

Tans: available models include:
Typ.l 27. '270' ‘21" H 00. 70. 00. ’°| |00. 110v
Types 270, =-21M: 30, 38, 40, 46, 30, S53v
18, 18, 21, 24, 27, 30v

Types 58D, -59H: 100. 110, 120, 130, 140, 1S0v
_ 60, 65, 70, 75, &0, 90v

Differsntial between Operate and Resat Voltages:
Type 27: less than 0.5 percent.
Types 270, -27H, IT&=-59D, -3%H: approximately 3 percent.

Operating Time: See Time-Voltage characteristic curves that follow.

Qutput Circuie:
£ach contact @ 125 vdc: 30 ampere tripping duty.

5 ampere continuous.
0.3 ampere break.

Operating Temperature Range: -30 to +70 deg. C.

control Powar:

Models available for 48/128 vdc @ 0.08
48/110 vde @ 0.08

24/ 32 vic @ 0.08 -
120 vac 50/60 Hz. @ 0.08 A.

Allowable variation: 24vidc nominal: 19~ 2% vdc

32vde 28~ 38
48voc b 38~ 58
110vdo " 88~-126
125vde b 100~=140
120vec " 95-138 vac
Tolerances: Operating voltage: +/- 5% --These tolerances ars based on the
Operating Time: +/-10% printed dial markings. 8y using

the calibration procedures given
later i: this book, the relay may
be set precisely to the desired
values of operating voltage and
delay with excellent repeatadility.

variation in cperating voltage for a 10 volt variation

Repeatability:
1n contrel veltage: 0.2 velt, typical,

variation in operating voltage over the temde aturs
range 20~40 deg C: 0.5 volt, typical.

Dislectric Strangth: ]
1500 vac, 50/60 Hz., all circuits to ground.

seismic Capability:
More that €g 2PA biaxial broadband multifrequency vibration
without demage or malfunction. (ANSI C37.96-1978)

ATTﬂcflﬂﬁﬂT s
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SPECIFICATIONS 27N RELAYS

Input Circuit: Rating: type 27N 150v maximum continuous,
type 59N 160V maximum cCoONntINUOUs.

Burden: less than 0.5 VA at 120 vac.
Frequency: 50/60 Hz.

Taps: available models include:
Type 27N: pickup - 60, 70, 80, 90, 100, 110 volts.
70, 80, 90, 100, 110, 120 voits.
dropout~ 60, 70, 80, 90, 99 percent of pickup.
30, 40, 50, 60 percent of pickup.

Type 59N: pickup - 100, 1i{0, 20, 130, 140, 150 volts.
dropout- &0, 70, 80, 90; 99 percent of pickup.

Operating Time: See Time-voltage characteristic curves that follow.
instantanecus models: 3 cycles or less.

Resst Time: 27N: less than 2 cyciesa; 59N: less than 3 cycles.

{Type 27N resets when 1nput voltage goes above pickup setting.)
{Typs 59N ressts when input voltage goes below dropout setting.)

Output Circuit: Each contact

@ 120 vac @ 125 vdc 4 250 vdc
30 amps. 30 amps. 30 amps. Lripping duty.
5 amps. 5 amps. 5 amps. continuous .
3 amps. 1 amp. 0.2 amp. break, resistive.
2 amps. 0.3 amp. 0.1 amp. break, inductive.

Operating Temperature Range: -30 to +70 deg. C.

Control Power: Mcodels available for Allowable vaeriation:
48/125 vdec @ 0.05 A max. 48 vdc nominal 38~ 58 vdc
48/110 vdec @ 0.0%5 A max. 110 vdc - 88-12% vdc
220 vdc @ 0.05 A max, 128 vdc b 100-140 vdc -~
250 vdc @ 0.0%5 A max. 220 vdc - 178—-248 vdc
250 vdc b 200-280 vdc

Tolerances: {without harmonic filter option, after 10 minute warm-up)

Pickup and dropout settings with respect tdmnrtntad dial markings
(factory calibration) = +/~ 2%,

Pickup and dropout settings, repeatability at constant tempsrature
and constant control voltage = +/~- 0,1%. (see note below)

Pickup and dropout settings, repeatability over “allowable” dc contro!
power range: +/~ 0.1%. (see note below) .

Pickup and dropout settings, recaatablility over tempersture range:
-20 to +5350C +/- 0.4% -20 to +70°C +/-0.71%
0 to *40°C +/~ 0.2% (see note below)

Note: the .three tolerances shown should be considesred independent an?
may be cumulative. Tolerances assume pure sSine wave input signal.

Time Delay: Instantaneocus models: 3 cycles or less.
Definite time modeis: +/- 10 percent or +/-20 millisecs.
whichever is greater.

Harmonic Filigter: All ratings are the same except:
{optionatl) Pickup and dropout settings, repeatability over temperaturs range:
0 to +§8°C /-~ 0.75% ~20 to +70°C <+/-1.5%
+10 to +40°C +/= 0.40%

Dislectric Strength: 2000 vac, 50/80 Hz., 60 seconds, all circuits to ground.

Seismic Capability: More than 8g ZPA biaxial broadband multifrequency vibration
without damage or malfunction. (ANSI C37.98-1978)

ATTAcH MENT s~
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I WARNING l

Because of possibleshock or fire hazards, connection
of this instrament should be performed in compliance
with the Nationsl Electrical Code (ANS]I C1) and/or any
other requirements applicable to the User.

Installation, operation, and maintensnce should be
performed only by qualified personnel.

TM~-102403

TECHNICAL MANUAL
OPERATION AND MAINTENANCE INSTRUCTIONS
FOR
POWER SYSTEM POLYMETER
MODEL 326

1 APRIL 1980

Revised 1 March 1983

COPYRIGHT.C)i977, 1678,°1980, 1983 DRANETZ TECHNOLOGIES, INC.
'ALL RIGHTS RESERVED

" | ‘DRANETZ TECHNOLOGIES, INC.
l nﬂANETZJ 1000 New Durham Road: CN-91, Edison, N.J. 08818

ATTACHMENT &

ey

/’@7(7 o /9

DA-EE-93-06( 08



0-1.5, 16, 150, and 600 volts RMBE**
Full Scale

20.3% of reading: £0.05% Full Scale
down to 6% Full Scale

47 to 460 Hz

47-63 Ha*

5000 ohme/voit (transformer isolated)
all ranges

5 Gigits

BVic CURRENT MEASUREMENT (Both sections)
ﬁf Input ranges 0-0.15, 1.6, 1S, and 100 Amperes RMS

Full Scale

0, 3% of reading: £0.03% Full Scale

down to 3% Full Scale

Frequency Range 47 to 450 He

2. Frequency Range for

" rated accuraey 47-63 Hz*

. Insertion resistance 0. 00> ohm maximum (transformer
. isolated) all ranges

. Accuracy

. Roadout Display 6 Digits

IUTVE MEASUREMENT (Left section only)
Y Time interval range 0 to 989, 80 seconds (0.01-second increments)

‘ 0 to 99.999 seconds (0.001-second increments)
0 to 9999.9 cycles (periods) of power line

) frm,s oncy (0. 1~cycle increments)
AR - Accuracy 10, 003% of reading 41 L.6.D. (Least
: b eigniTicent digit)

"-’7 1 ilormul!.’v -adjusted and calibrated at 60 1z unless otherwu.e spectﬂed.'

n.. Opentlon between 600 volts RMS. and. 1000 vom RMS is possible with no
A ﬂegrndatlou of accuracy. However, operation above 800 volts RME does
L nbt eonform with safety specification ANSI-C39.5.

ATIRCHMENT S s
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t'clwmel dialﬂl)" on right chaonel only,)

Updates after each measurement st a rate of
every 1,26 seconds (.8 Hz) or 0. 2 seconde (6
Hz). Holds last reading on stop trigger
command,

20,000 to 450.000 He

0.01 Hz, 0.1 pecond measuring time
0.001 Hz, 1.0 second maasuring time

+0.002 Hz +1 L.8.D,

Accuracy

MEABURING MODES (Apply to V-1 measurements)

(Selectable by panel pushbutton switches,
controlling both sectionas)

Measurement is started and stopped by
trigger sigoal spplied to front panel START

and 8TOP input jacks

Trigger/Normal/Maxi mum

Trigger

Requires DC step voltage change: +10 volt
minimum +300 volt meximum or AC voltage
10-220 volts RMS or external contact closure

Input impedance is approximately 30K ohme

Can also bs controlled by BTART/STOP/
AESET pushbuttons at bottom of frov:* panel.
Eight readings per second sre displayed in
this mode

Normal Messurements are made continuously, 2
’ readings per second are displayed

Maximur) A "maximum-velue! circuit stores.the high-
est vilue of AC measured dyribg a moasure-
;zﬂenb intarval and displays that value in the
‘digital rendout

"EE"?? -0 - 74
pZ -Co6 -0 Page 6 of /T pex 2 o5
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OPERATING MANUAL

doble

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

NOTICE

Th’'s manual describes all members of the F2000 family of Protection Apparatus Test & Cali-
bration Equipment equipped with and/or conurolled by F2000 Firmware version r2.00 or
higher. All F2100, F2200, F2500, and F2350 Test Instruraents must be equipped with version
r2.00 or higher for prcper operztion when connected 1o other F2000 instruments in a ruliunit

system. The F2000 Siave Sources will not oparate properly if their controlling Test Instrument
has a lower version. Venly each Test Instrument's Firmware revision level by pressing its

SLAVE swiich. The revision number is displayed in Source 1's AMPLITUDE window. Ccn-
tact Doble’s Customer Service Depanument ot (617)926-4900, extension 321 for updated Firm-
ware,

Firmware version 12.00 only provides 0.0 A resolution on the SA range of the F2350, not
0.00J A as listed in this manual. The higher resolution will be made available in a later revision
that will be sent to all registered owners.

Firmware Revision R2.00 does not support IP with the F2500 source 1. This facility will be
made available in a Jater revision that will be sent to all registerea vsers.

F2000, F2030, F2100, F2200, F2300, F2300A, F2350, F2410, F2500, F2810, F2815,
F2820, F2825, F2830, F2835, F2840, F2845, F2850, and F2910
are trademarks of Doble Engineering Company.

AutoRange, AutoSensE, ProTesT, ProTesT II, ProTesTPLAN, anu DobleCol
sre tademarks of Doble Engineering Company.

#
DI-EE-F3-006 —08
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SECTION VI
SPECIFICATIONS

*

SYSTEM CONTROLS

SET: sats each amplituds/phase angle digit individually;

RAMP/SET ¢ cevvriosnnnnns

RAMP: increments/decrements amplitude/phase angle value continuously.
(at different rates).

SYSTEM OUTPUT ....... . tums every source that has bsen ‘Enabled’ on (lighted) or off (dark).

ZEBROX ....c00c00s00.-.. SOURCE (amplitude changes occur at each source’s zero crossing)i
SYSTEM (amplitude changes occur simultaneously at system®s reference).

FREQUENCY ......vanvnes LINE SYNCH (tracks power fine); XTAL (crysts! reference).

FREQUENCY

Base Frequency ........... 50 or 60 Henrz, crysisl or line synchronized.

Selesiable Frequencies...... 2nd through 10th harmonic of BASE FREQ.

ACCULICY oo v vvvenvarennna standard crystal = $0.01%; precision crysiai = £0.0005%.

Line Synchronization ....... signal frequency tracks linie frequency for variations of . 1 Hz on nominal base

frequency (S0 or 60 Hz).
F2010 Minicontroiier, PraTesT 11, 25.00 to 99.99 and 100.0 to 6§00.0 Hz.

Variable Freguency Options .
0.01 Hz from 25.00 10 99.99 Hz; 0.1 Hz from 100.0 Hx t0 600.0 Hz.

Resolution .« ceovienevcoeas .e

SOURCE CONTROLS

F2100/F2200: selecis voltage source designation;
F2350: lefi selecis High or L.ow Power Mode, right selects source designation.

F2500: leh selecis voltage or current mode, r"_ht selects source designauon.
F2100: selects current source designation;
F2200/F2500: leh selects voltage or current mode, right selects source
designauon.
Value Switches ............ up Increments, down dccrements;
individually (SET mode) or continuously (RAMP mode).

ON/ENABLE ......c000... ON: wrns source on or off individually.
ENABLE: enables/dissbles on/off conmrol by SYSTEM OUTPUT.

right: cyclicly selects ranges and AutoRange mode;
lefi: selects 1st through 10th harmonic of base frequency.

SOURCE 1 ......

SOURCE 2 ....concenvenes

HERTZ/RANGE .......,..

ATTACHMENT S -

72A-0000, Rev. 1
DA-EE-F3-606-08
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OUTPUTS
AC Voltage (F2100/F22D0/F2500)
Dedw.m soe avt s MEeIPRERsT e,

++ .. sandard: VA, VB, VC; VM (¥2825 option).
exiended: VR, V8, VT, VR, VY, VB.

REDGES .....covneravonncenssoass., three: 75/150/300 vols @ 80 VA.
75 volus: 0.01-75.00 V rms to 1.066 A rms (270.31 (})
150 vohs: 0.1-150.0 V rms to 0.533 A rms (=281.2 0))
300 vohis: 0.1-300.0 V rms to 0.266 A rms (21.125K 0)

ACCUrBCY v vevonraen reseesnen voe. 10-100% of range: £0.25% of setting typicel,

10.5% of setting maximum @ 20-30°C;

11% of setting absolute maximum @ 0-50°C.

0-10% of range: £0.1% of range.
ReSOMILON . ocvvevevvncoasoracanarae 75 V range = 0.0J V, 150 and 300 V ranges = 0.1 V

Joad Power .......sce0000ns0..... 80 VA continuous st maximum renge at 50 or 60 Hz.

Load Power Factor ........-....... 0=1, leading or lagging.
Deratngs «cccvveeueerevsvacsaaes.. power and voltage decreases linearly o 50% of specificstions from
45 down w 25 Hz, and for input voltages less that 105/210 V.

Total Harmonic Distortion ........... 1% typlcal; 2% maximum, at 50 or 60 Hz.

Phase Angle .........ccccvennuees. 010 2359.9°,

Phase ACCUracy ....covreesseessaqe £0.2° typlesl; 2£0.5° maximum, @ 50/60 Hx.

Esror Detection ......co0vn0. v >1% ampliwude and phase, >2% distortion audible beeper and
blinking ER message.

OULPUL Protection .. «.eeisrnnecnens. short circult proof, current limiting.

High Voltage Alarm ... coveenen,e. blinking red indicator when output =20 V.

DC Voltage (F2410)
Designation (in Master's 8OTIRCE) ... DV.
Ranges (in Master's sANGE) ........ “three: 75/150/300 volts @ 80 W.
Amplitude (in Master's AMPL) .... . 75 volts: 7.5-75.00 V (==70.31 D)
150 volts: 15~150.0 V (2281.2 N)

. 300 volts: 30-300.0 V (2>1.125K Q)
ACCUTBEY o+ vevvecrennsesneeasssses 21% Of seting and £ V.
Resolutlon «...ocvnvtvecnvciassens: 75 Vrange = 0.01 V, 150 and 300 V ranges = 0.1 V.
Load POWRF ...ccovvrccnnonnan «+.. 80 W continuous at maximum range.
Ripple ...cvviieeniscrsscancssaes. 5% of range peak-to-peak @ maximum load.

AC Current (F1100/F2200/F2300/F2300A/F2350/F2500)
Designatlong .......c0s.... F1100/F2200/F2500: sandard = 11, 12, 13, IP; IM (F282S option);
extended = IR, 18, IT; IR, 1Y, IB.
F2305/F2300A/F2350: standard: low power = L, L2, L3;
LM (2825 opuon);
high powersH1, H2, H3; HM (2825 option).
extended: low power = LR, LS, LT; iR, LY, LB;
high powersHR, HS, HT: HR, HY. HB.
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LTP-2000
Revision 1
Page 1 of 7
1.0 SUBJECT:
1.1 This proceduxe is to be used for cextifying the Doble
Type F2000 series test system to accuracies as specifed
in the manufacturers reference.
2.0 REFERENCES;
2.1 Manufacturee Operating Manual, 72A-0000, Rev. 1.
3.0 PROCEDURE;
3.1 Notify suxveillance personnel of this activicy.
3.2 Verify that personnel performing this activity are
qualified per LIS-1102.
3.3 Remove certification stickex from instrument. if any.
3.4 Allow a warm-up time of, at least, one hour ac 2§8°C
+5°C, for 3ll equipment.
3.5 Verify that stardards used are certified per LIS-31201 to
an accuracy of, at least, 2.125% AR for

voltage/currents, +0.125 degree for phase angleg,
+0.0025 Hz for freguency, and 1 0.25% total harmonic
distoxtion sensitive at the base frequency (60 Hzx).

3.6 Enter the heading information on the attached Data
Sheets and pexform the certification teats as indicated
on Data Sheets, recording the "AS FOUND* data, on the
Data Eheet. (N/A tests that don’t apply)

NOTE: Record LAG Phase angles as negative, LEAD Phase

angles as posjitive values. A LAG angle equals the LEAD

angle minus 360 degrees.
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3.7 Compare the "AS POUND" data with the given tolerances,
and injtial the applicable line, N/A the remaining line.

Dats in tolerance: transfer results to the "AS LEFTY
column or make adjustments for better accuracy and entex
the final in-teolexrance values in the "AS LEFT®" column,

Data out of tolerance: Advise customer of '"out of
tolerance" condition and attach a HOLD tag describing
"out of tolerance” condition. DUT may be recalibrated
88 directed by the customer. If repairs are performed,
save all parte and notes of problems found and work done
(entex this informsbtion on data sheet(s) a8 comments on
this procedure). Record "AS LEFT* data in appropriate
column on data sheet(s).

3.0 Complete a rew certification sticker; indicate a due
dete of twelve monthe, an accuxacy of manufacturer‘s
specifications (SEB DATA SHEETS), indicate test date and
Serial number, and mark "QA APFROVED",

COMMENTS: [(Indicate any maintenance pexformed)

4.0 RECORDS ;

4.1 Give this completed procedure to a record reviewer, who
wi!.i submit a copy to Ginpa Central Recorde, after
review.

Record Reviewer:

Date Sant to GCR:
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