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1.0 OBJECTIVE

To determine the setpoints of the Model 27N Undervoltage
Relays for degraded grid protection at Unit #1 and Unit ’ZIZQS
per Electrical Upgrade Project power system configuration.

The following components are affected:

1ASWGRUVLT1A1 1BSWGRUVLT1B1 1CSWGRUVLTI1C1
1ASWGRUVLT1A2 1BSWGRUVLT1B2 1CSWGRUVLTI1C2
1ASWGRUVLTI1A3 1BSWGRUVLTI1B3 1CSWGRUVLTIC3
2ASWGRUVLT2A1 2BSWGRUVLT2B1 2CSWGRUVLT2C1
2ASWGRUVLT2A2 2BSWGRUVLT2B2 2CSWGRUVLT2C2 [Q&
ZASWGRUVLT2A3 2BSWGRUVLT2B3 ZCSWGRUVLT2C)

2.0 DESIGN BASIS

2.1 The minimum allowable vital bus voltage is 94% (Ref.
6.2). The undervoltage relay dropout setpoint should
be above 94% with the sufficient margin to compensate
a combined accuracy/repeatability error of the relays,
potential transformers and testing equipment. The,zgx

dropout setpoint of 95.1% will be considered in
calculation.

The minimum value of a vital bus recovery voltage
during the worst transient is above 97% (Ref. 6.2, 6.3
and 6.8). ‘The 97% will be considered in calculation.
The undervoltage relay reset setpoint should be below
the minimum bus recovery voltage.

The present technical specification time delay setpoint

is 13 seconds and allowable value is 15 seconds (Ref.
65.5).

All voltage and time delay setpoints will be evaluated
to determine if the accuracies resulting from using
relays, PTs and testing equipment are conservative.

2.2 1t is required that the testing will be performed using
a Digital Fluke model #8600A or equivalent. This model
has an accuracy of 0.2% at 60 hz.

Ll o



ORIGINATOR | AEP 12 | 467 (4 MOM |5
CALCULATION oate |23\ Zu75s

TMA  DECRADED VITAL ONM0  soCaik ~JDC-959

SHEET

, > BUS UNDERVOLTAGE
PSEG SETPOINT Rereaence 18C-2269

1]

Lo

4.0 ANAL,

4.1

__D_!.AP 22000210

CONTINUATION SHEET PEER REVIEW
1 DATE

All repeatability errors are based on percent of

dropout setpoint (1130VAC)., p2r telecon with relay
manufacturer.

Drift is considered in the accuracies given in the

instruction manual, per conversation with relay
manufacturer.

In accordance with Technical Standard, D£~TS.ZZ-001(Q),

a 20 (2 sigma) accuracy is wused within this
calculation.

The voltage and time delay setpoints determined in this
calculation for the degraded grid undervoltage
protection are applicable for both Units ana will be

used as input data ‘or the Technicail Specification
(Ref. 6.5).

3.0 ASSUMPTIONS

The ambient temperature range insige the associated
Cubicle will be between 65°F ang 125'F. Reference cBD

states that the ambient room temperature ig between
65°F and 105°F (Ref. 6.7).

Since the dropout (trip setpoint) is set as a percent
of pickup (reset setpoint), it is assumed that both
settings drift fiirectly proportional to each other,

A 3o (3 Sigma) accuracy can be assumed On accuracies
given in the instruction manual, per telecon with
manufacturer. This is based on the manufacturers! shop
testing, quantity of samples, and Class 1E dedication
test program.

SIS

Dropout Setpoint Calculation

4.1,1 Vital Bus Voltage Base: 4160 VAC

With PT ratio of 35:1, 4160/35
= 118.857 VAC
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Minimum Allowable Bus Voltage:

94% of 4160/35 volt (Refer to section 2.

= (0.94) (118.857) = All.726 VAC

Undervoltage Relay Trip Setpoint:

951% of 4160/35% volt (Refer to section
® (0951)(118857)=113033 VAC

: : 30VAC
Actual Trip Setpoint JLJ*XAS
(Calibration tolerance: 1125t 1135 _wac)

4.2 Error Effects:
4.2.1 Temperature Effect:

For relay with harmonic filter (Ref. 6.1)
$0.75% from 32°F to 131°F (0 to +55°C)

(Diff = 99°F)

TE = 0.73% = 0,0076%
99°F °F

Ambient temperature range = 65°F to 125°F

(Diff = 60°F)
Temperature effect over the temperature range:
(Percent of Trip Setpoint)

)
2aT%a
i AV

TE = | (,0076) (60)! [113.0] = 0.515 VAC
] |

Repeatability over "Allowable" DC control
power range:

20.1% of Trip Setpoin
DC power range)

113.0 VA(

0)=0.113 VAC

al W E-B AN .Y ablla
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Repeatability at constant temperature and
constant control voltage:

$0.1% of Trip Setpoint (Ref. 6.1)

0.1% of 113.0 VAC
(0.001) (113.0)=0.113 VAC

Flukes Accuracy:
$0.2% + § Div. Least Significant Digit

FA = 0.2% of Trip Setpoint + 0.05V
= (0.002)( 1130 ) + 0.05

= 0276 VAC
Potential Transformer Accuracy:
t 0.3% of Trip Setpoint

PTA = 0.3% of 113.0 VAC
= (0.003) (113.0)

= 0.339 VAC

4.3 Relay Accuracy: (with 3¢ accuracy)

RA = (2/3) Y(0515)% + ( 0113 )% + ( 0113 )¢

= 03595 VAC

4.4 Total Error Calculation with Fluke and PT accuracies:

‘I‘.

1

Total error for the Trip Setpeint.

Total Error = ¥ (RA)? + (FA)? + (PTA)?

=J(0.3595) + (0.276)% + (0.339)¢

v0.3203

0.5659 VAC
0.566 VAC

nun

0
|

2l L



TITLE  DECRADED VITAL |1OwNO S=C-4kV-JDC-959

pSEG BUS UNDERVOLTAGE

CALCULATION

DATE 42;253 (EZ’} “ -3
CONTINUATION SHEET PEER REVIEW e 4 [

oRGINATOR | ACF 12 | AEP 14| MM l_i

r————
—
R e

OATE | _400) | _autp | _ylals>

SHEET

OF

37

4.5

Error Evaluation

The error evaluation determines the minimum
voltage which may cause the UV relay to trip. This
considers the actual trip setpoint, calibration
tolerances and total loop errors.

UV relay setpoint = 113.000 VAC
Calibration Tolerance = =0.500 VAC
Total error (4.4) = =0, vV
Allowable "LOOP" Trip =_111.934 VAC(94.17%)

which is greater than the minimum allowable bus
voltage of 111.726 VAC (94%), therefore the UV

relay setpoint of 113.0 VAC (95.1%) is
acceptable.

Allowable Value (Maximum expected Trip
Calibration Error)

The Allowable value for the Trip Setpoint
considers only the part of the loop tested during
surveillances (Relay and Test instrument). The
calculated allowable value is the minimum voltage
that ensures the relay would have functioned at or
above the 94% setpoint.

Allowable value (AV) = Calculated Trip Setpoint
(CSP) - Testing Inaccuracy (TI). CSP is the
difference between the Analytical Limit and the
Total Loop Accuracy (TLA). In this case, the limit
not to be exceeded is a process limit (PL) which
is the Minimum Bus Voltage ( 111.726 VAC or 94% )
and TLA is 0.566 VAC (section 4.4.1).

CSP = PL + TLA

= 111.726 + 0,566

= 112.292 VAC
TI = 0.319 (section 4.6.4)
AV CSP - TI

112,292 - 0.319
111.973 (94.2%)

W
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int Calculation

The reset setpoint of the degraded grid relays
must be less than the minimum expected
recovery voltage at vital bus. The total
error value from section 4.4.1 (0.566 VAC)
should be used in the reset calculation.

UsS recovery voltage is 97% (Refer to

S total error
(118.857)
A15.291 VAC

The 0.9 % Deadband between trip and reset
setpoints (99% dropout tap setting and internal
potentiometer) is acceptable because of the
following calculation:

A IANT

etpoint/99.1%
(0.991)
6 _VAC

Actual Roset Setpoint = 114.1 VAC

IS

> 5
.0/
02

Tri
113
114

(Calibration Tolerance: 113.6

The maximum relay reset voltage combines the
relay reset setpoint including calibration
tolerance and total error.

Maximum reset = 114.

0.

VAC

minimunm

Therefore, the indervoltage relay

setpoint of 114.1 VAC {s acceptable.

Allowable Value (Maximun Expected Reset
Calibration Errors) : (Ref. 6.9)

Allowable Value (AV) = Calculated Setpoint
(CSP) + Testing Inaccuracy (TI).
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TM
CSP is the difference between the Analytical
Limit (AL) and the Total Loop Accuracy (TLA) .
For this case, the limit not to be exceeded is
a Process Limit (PL) which is Minimum Bus
Recovery Voltage (115.291 VAC or 97%) and TLA
is (.566 VAC (section 4.4.1).

CSP * PL -~ TLA
* 115.291 - 0.566

= 114.725 VAC

I: temperature is assumed to be relatively
consistant between each calibration, the TI
combines relay repeatability over "Allowable"
DC control power range (section 4.2.2), relay
repeatability at constant temperature and
constant control voltage (section 4.2.3), and
Fluke accuracy (secgion 4.2.4):

T = J(0.113% + (0.113)% + (0.276)F

JO.lOl?

0.319 &

Therefore, Allowable Value for Reset:

]

AV = CSP + 711
= 114.725 + 0.319

= 115.046 VAC (96.8%)

4.7 Time Delay Evaluation:

Tech Spec Time Delay Setpoint: < 13 Seconds (Ref.6.5)
Tech Spec Allowahle Value: S 15 Secends (Ref.6.5)
(Tech Spec Table 3.3-4, func unit #7b)

Time Delay Setting Tolerances:

ABB Model 27N Undervoltage Relay wvith time delay range

cf 2 to 20 seconds (Ref. 6.10) AS
-t 10% of setting (Ref.6.1)

Decble FT-2 Power Timer = 0.1% of range (Ref.6.6)

27N Relay Error = (10%) (13 sec) | A

= 1.3 sec

Doble FT-2 Power Timer = (0.1%) (99.9 sec) = 0.1 sec

.
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Conservatively add errors:

Total Time Errer = 1.3 + 0.1 = 1.4 se-onds

Total Time Error Plus Technical Specification Time
Delay must be less chan allowable value of 15 seconds,

Time Delay = 13,0 ssc
Total Error = +

14.4 sec which is < 15 seconds

This calculation verifies that the total error from the
ABB Model 27N Undervoltage Relay and the Doble FT-2

Timer is acceptable because the total time is less than
the allowable time of 1% seconds.

5.0 RESULTS

S.

1 Trip Setpoint Result:

Conclusion: Reaquired Trip Setpoint of 113.0 yae
(+ / - 0.500 vac ) or 95.1% based on
postulated accuracy/repeatability of
protective and testing devices is

acceptable.

5.2 Reset Setpoint Result:

Conclusion: Required Reset éetpoint of 114.1 VAC
( +/ - 0.500 VAC ) or 96.0% baged on
postulated accuracy/repeatability of
protective and testing devices is
acceptable.

5.3 Time Delay Result:

Conclusion: Current time delay of 13 seconds is
acceptable based on the ABB Model 27N
Undervoltage Relay and Doble FT-2 Power
Timer Specifications.

5.4 The relay setpoints listed above are applicable for
Unit #1 and Unit #2 of the Salem Nuclear Generating
Station only after implementation of 1SC-2269 package
6 & 7 and appropriate License Change Request.

NOTE: See Attachment #3 for pictogram of results.
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ABE Manufacturers Instruction Manual for the Type 27N
High Accuracy Undervoltage Relay, ¢#1IB 7.4.1.7=7;
(Attachment #£1).

Calculation ES-15.008 "Salem Unit 1 & 2 Degraded Grid
Study", Rev. 2. A

Calculation ES-15.004 "Load Flow & Motor Starting
Calculation", Rev. 0.

Salem Generating Station - FSAR - Section 7.3.1.1.10.5
and Section 8.3.1.2, 4160-Volt System, Revision #8.

Salem Technical Specifications - Engineered Safety
Feature Actuation System, Table 3.3~4, page 3/4 3-26.

Doble Model FT-2 Power Systems Timer, Specification
Sheet page 3, obtained from Salem (M&TE) Maintenance &
Test Equipment Dept; (Attachment $2).

Control Area Ventilation CBD, DE-CB.CAV-0013(Q).

Calculation ES~15.012 "Salem Unit 1 & 2 Bus Transfers",
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PSELG Letter FELE-92-0626 from J. D. Carey to R. W.
Chranowski, "Method for Calculating Allowable Value"
dated 11/19/92; (Attachment #4).

PSBP £316072, Rev. 2; (Selected pages, Attachment IS).|13§
Design Change Package (DCP) #15C-2269.

License Change Reguest (LCR) #93-10.

DE-AP 22 .0002(0)

L 2.0 AT TR S WAL THT D e AR ——‘
ATTACHMENT 2

N A TS e DA MV £ AN AV TN ETEMROINS. A o U €300 S AL 7



NTLE DEGRADED VITAL 10 NO §-C~4kV-JDC-959 SHEET

BUS UNDERVOLTAGE
PSEG SETPOINT REFERENCE 15C-2269 /2

OF
‘ ORIGINATOR | A€P (4| s 5 2n
CALCULATION DATE 9 Wiole2
CONTINUATION SHEET PEER REVIEW |
DATE ICE; l
. v i e

7.0 ATTACHME

1 ABB Manufacturers Instruction Manual for the Type 27N
High Accuracy Undervoltage Relay, #IB 7.4.1.7-7.

#2 Doble Model FT-2 Power Systems Timer, Specification é@\
Sheet, page 3.

3 Pictogram for Final Trip and Reset Setpoint results.

- 4 PSE&G Letter FELE-92-0628 from J. D. Carey to P. w.

Chranowski, "Method for Calculating Allowable Value"®
dated 11/19/92. See note below.

Note:  This letter provided the methodology for determining the Allowsbie Value as well @;
as provides the Allowable Value. Since the issuance of this letter the Allowable
Value has changed due to a change in the calibration tolerance; therefore the
Allowable Value as listed in the letter is no longer valid. However, since the
methodology has not changed this letter is to remain a3 in attachment in order to
q provide the methodology used in calculating the Allowable Value.

#5  PSBP #316072, Rev. 2, (Selected pages) .
AI\PCX-T\18C-2269.CM
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These nstructions contain the information reguired to properly install, operete, amrgd
Ltest certa'n single~-phase ungervoitage relays type 27N, catalog series 2111 ang 4117
ANC overvoitage relays, type S9N, catalog series 211U ang 411U,

Tre relay ‘s noused 'n & case suitable for conventions! semifiush pane! mount ing.
All connections to the relay are mece et the reer of tha case and &re clearly
numbered. Relays of the 4117, ang 611U cCatalog series are sinilar to retaye of the
2117, angd 211U serves. Both serius provide the seme basic runcitons and sre of
totally drawout construction; however, the 4117 ang V10 series realays provide
integral test facilitigs. Also, sequenced disconnects on the 410 series prevant
NUisAnce operation during withdrawal or i1nsertion of the reley ¢ the normally-gpen
CONtacts are used 1n the epplication.

Beeic settings are made on the front pene! of the relay, benhing & removebie clear
plastic cover. Aggitione! adjustment s provided by means of calibration potentio-
meters nside the relay on the circult boarg. The target s reset by means of »
pushbutton extending through the relsy cover.

PRECAUT IOMy
The foliowing precautions should be taken when &weolying these relaye:

'. Incorrect wiring may result in damage. Be sure wiring agrees uith the connection
disgram for the particular relay bafore energizing.

2. Apply only the rated control voltage marked on the relay fromt pane!. The proper
polarity must be observed when the ac control power connections are made.

3. For releys with dusl-rated control voitage, withdraw the relay from the case and
check that the moveble 1ink on the primted circuit boerd i1s 1n the correct position
for the eystem control voitage.

4. Kigh voltage 'msulation tests are not recosmended . See the asection on testing
for agditions! information.

5. The entire circuit Asseadly of the reiay '8 removabdle. The unit should insert
smeothly. Do not use sxcessive force.

6. Follow test inetructioms te verify that the relay 18 in proper working order.
CAUTION: since trowdieshooting entails working with ensrgized souipment, care should

be taken to eveid personal shock. Only competant technicians familiar with pood
safety prectices should service these cevices.

PLACING THME RELAY INTO SERYICE
V. RECEIVING, MANDLING, STORAGE

Upcn receipt of the relay (when not i1ncluded ss part of & switchbos d) seszaming for
Chipping camepe. If cemage or 1oss e evident, file & claie et once and promptly
notify Asee Rrowm Boverd. Ves normal care in handling to avoid mechanica! demege.
Koep clean and dry.
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Mount ing :
The outline disengr1one and pane) grilling amg cutout information is given in Fig. 1.
Connact ione:
[Y8ical external connections are smown 1n Figure 2. Interral conmections ang
Solerce '091c are shown 1n Figure 3.  Contre! power must be connected 'n the proper
polerity,

For relays with gual-rated control power: before ener
'tS case and ‘nepect that the moveble 1inmk on the |
the correct position for the system control voltage.

Tink should be placed i1n the position merxed 128vge. )

$12ing, withdraw the relay from
Ower printed circuit dboerg is \n
(For units rated 10vac, the

These relays have an external FESINtOr wired to terminale &nd § which must be n
place for normal operastion. The resistor s suppited mounted on the relay.

These relays have mets) front penels which &re connected through primted circurt
board rums end connector wIFIng to & terminal at the reer of the relay case. The

terminal s marked "G, Inm &) pplicatons thig termingl should be wired to ground.
3. BETTINGS
PiCrus

The pickup voltage teps 'dentify the voltage leve! which the relay will cause the
ouULtPUt contacts to transfer.

OROPOU Y
The dropout voltage taps ere identified as ¢ Percentage of the pickup voitage. Tepa

Are provided for 70%, 80N, $0%, ang 99% of pickup, or, J0%, 408, SOR, and 60% of
pickup.

Note: operating voltage velues other thenm the specific values provided by the tape

Can be obtained by meesns of an interna! adjustment potentiomoter. See section on
testing for setting procedurs.

TINE DIAL
The time dia) taps are ‘dentified as 1.2,3,.4.8.8. Refer to the time-voltage cherec-
teristic curves in the Application gsection. Time dia! selection i1g not provided on

relays with an Instantaneous opersting characteristic. The time Gelay may also be

varied from thet proviged By the fixed tap by VeIng the interna! cealibration adjust-
ment .

4. OPERATION INDICATORS

The types 27N ang SEN Provide a target indicstor that 18 electronically sctusted st
the time the output comtacts transfer to the trip condition. The target must bde
manvally reset. The target can be reset only 1f contro! power s aveilable, AND (¢
the 1nput valtagpe to the relay returns to the "normal” condition.

An led indicator s provided for convenience in testing end calidbrating the reley end
to give operating personne) information on the stetus of the reley. See Figure ¢ for
the operation of thig indicator,

Unite with @ “~L" guffix on the Catelog number provide & green led to indicste the
presence of control power and internal power supply voltage.
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Sirgle-phase undervoitage releys and Overvoltage reiays sre used to provide s wide
"en9® of protective fumnctione. tncluding the protection of motore and generators, and
Lo Aitiate bus trensfer. The tyDe 27N uncervoitage relay ang Lype S9N overvolitage
*aley earg desigred for those spplicationsg where sxceptiona) RCCuracy, '.“.‘.."1‘7.
and long-term Etability are reaguired.

Tolerances ang FeDestabI ity are givem 1n the Ratings section. Remember that the
sccuracy of the pickup ang gdropout settings with Tespect to the Printed gia! L L BT T
S genera’''y not & factor. as trhese relays are veually calibrated 1n the fisld to ob-
tea'n the carticular coersting values for the application. AL the time of field cal~
‘bration, the accurscy of the 'netruments used to 86t the releys 1 the important
factor. Multiturn 1nterng) calibration potentiometsres provide means for accurste

adjustmert of the relay operating points, and allow the gifference betwaen pickup
ANd dropout to De et a8 'ow as 0.5%.

The relays ere supplied with ‘netantanecus operating Lime, or with definite-timeg

delay charscteristic. The gefinite-time units are offered in two Lime dslay ranges:
1=10 seconds. or 0.1-1 gecond.

An accuraste peak detector i1s used in the types 27K eng SON. Harmonic distortion im
the AC waveform can have 4 roticible eaffect on the relsy CPerating point gnd on
MeBEUrINg INEtruments used to set tha rolay. An  interna! harmonic filter s

svailable as an option for those applications whare waveform distortion ig fector.,
The harmonic filter Bttenvates el narmonics of the S0/80 Mz. input. The relay then
besiczlly operates on tre fundementa)l component of the 1nput voltage signel, See
figure 8§ for tre typical filter response curve. To specify the harmonic filter age
the suffix “"“ME" (o the cEtalog number. Note 1n the section on ratings that the
addition of the harmonic filter dous reduce somewhat the receatebility of the relay
Ye. temperature varitetion. In applications where waveform distortion is & factor, it

may be deeirable to operate on the pesk voltege. Inm thess Cases, the harmonic filter
would mnot be used.

CHARACTERISTICS OF COMMON UNITS

Time Celay ; Catalog Numbere

Tyos Pickuo Range Oropout Renge Pickup Dropout St Case Test Case
2N 60 - 110 v 0% - 99% Inst Inst 211701 x8 411701x8
Inst t = 10 sec 2117418 £11741x8

Inst 0.1 « | soc 2117818 4117818

70 - 120 v 0% - 9Sen Inst Inst 211703x8 4117T03xS

inet 1 = 10 sec 211T43x8 411T4a3xs

Inst 0.1 - 1 sec 2V1783x8 4117038

60 - 110 v JoR - e0n Inst Inet 211702x8 411702x8

Inst 1 = 10 sec 291T42x8 411742x8

Inet 0.1 -~ 1 sec 211782x8 411782x58

S9N 100 -~ 180 v 00 - #9% Inst Inst 217001 x8 41100128
' = 10 8 Inst FARLTET T ) 41 1Ud1x8

0.' - 1 g Inst 21108 x8 411081 x5

.-o-oo---o--o-o.---------.-.----.-o----.-oo..-..--------a-—---..-o---.---..o—-

INPORTANT NOTES:

1. Each of the 'isted catelog numbers for the types 27N and S9N
contans an “x° for the contre! voltage des gnation. To
comolete the catalog number, replace the “»- with the proper
contro! voltage code dirgit:

48/128 voc ...... ?
20 voe ...... §
20D YO8 sanisns B

40/110 voe ...... O

Z. To specify the addition of the harmonic filter module, edd
the sufficx "~wF~. Ffor sxamplie: 41174178 -MF MHarmonic
filter not avetiudle on type 27W with instantensoue O6lay
timing characterietic.
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Input Circuit: Rating: type 27w 'S0y meximum continuous.
type S9n 180y mux 1 mum comtinuous .
Burgen: 'e8s than 0.% va at 120 vac.

Freguency: 50/80 w3

Tson: avatrlable models inciude:
Type 27N Pickup - 60. 70, #0. 90, 100, 110 voltg.
0. 80, %0, 100, 116G, 120 voits.
dropout- 80, 10, 80, 90, 99 percent of prckup.
30, 40, %0, 80 bercent of pickup.

Tyoe SON: prckup - 100, 110, 120, 130, 140, 150 volts.
dgropout- 60, 70, 80, SO, 99 percent of pIickuD.

Operating Time: See Time-voltage charscteristic curves that follow.
Instantaeneous mode's: 3 Cyclies or less.

Raset Time: 27M: less then 2 cyclew: 59M: ipge than 3 cycles.
(Type 27N resets whem input voltage goes sbove PICRKUD  setting. )
(Type S9N resets when input voltage goes delow dropout setting. )

Output Circuit: Each contact

® 120 vac ® 125 voc € 250 vac
30 amos. 30 amos. 10 amge. tripping duty.
5 amps. S amos. S amos . CONLIAUOUS .
3 amps . 1 amp . 0.3 amo. Dresk, resistive.
2 amps . 0.3 amp. 0.1 amp. break, inguctive.

Opersting Temperature Rarnge:  -30 to +70 deg. C.

Control Power: wModels avaiiable for Allowable veriationm:

487125 voc @ 0.05 & max. 48 voc mnoming! 38~ 58 vec
48/110 voc @ 0.0% A mgx. 110 veoe E 88-12% vde
220 voc @ 0.0%5 4 max. 12% vae = 100~140 voc
2%0 vac @ 0.08% A max. 220 vee - 176-246 vac
250 voe " 200-280 vac
Tolerances: (without harmonic filter option, after 10 minute warm-up )

Pickup and dropout SELLings with respect to printed dira!l markings
(factory calidration) = «/- 2%,

Pickup and dropout Settings, repectadility gt comstant tempersture
and constant contro! voltage = +/- 0.1%. (ses nots below)

Pickup and dropout Settings. repestability over “allowsble de control

POwer range: +/- 0.18. (see note bDelow)
Pichup and dropout settings, repestadiility over tempersture range:
“20 Lo +85°C /- 0.4% 20 to ¢70°C +/-0.r%
0 to «40°C «/=- 0.2% (se® note bDelow/

NOte: the three tolerances srown should be considered independent snd
may De cumulative. Tolerances AESUme CuUre BiNE wave irput signe).

Time Delay: Imstantarmecus models: 3 cycles or less.
Definite timg mogels: /- 10 percent or +/-20 m11!i1gsecs.
whichever 18 grester.

Harmonic Filter: ATl ratings are the sane ercept:
(optional) Pickup ang gropout Sty ngs, recestebi!ity over tesperasture range:
0 to eSsec /e 0,788 “20 Lo *T0%C o/-1. 8%
*10 to +a00C - Y.a0n

Dielectric Stremgth: 2000 vac. SO/80 Mz . 60 seconds, el! circuits te fround.

Seremic Capability: wore tham 69 IP: brexia) brosdband suitifroouency vibrgtion
Without demage or malfunction. (ANS] CIT. 08-1978)



--------------
- -.---—---o-----o---------o--------------
R L A —
-

Single-Prase vo) Lage Ralgys

L)
i PangL CUTOUT

1%

Ot ves 10 4w S0

STUS wumge vy
(BOCK vigwn

Filgure 1: Relesy Outline and Pare! Drilling

ATTACIIMENT ¢

S~C-4kV-JDC-959

Page 28 of 4%
18 37

-
i

¥
"

’

tEwnTEDL
rFawEn

f.

I -
4 Ll ]S

FEwER
tounce

.

Flgure 2: Typical Externa! Connectione



ATTACHMENT |
$=C~4kV-JDC-959 I8 7.4.1.7-9

Page 7
rm;afou{

Single-Phase voitage Relaye

-.--.--o--.-.---o------------.-----------.-..--.

Filgure 3: INTERNAL COMMECTION DIAGRAM AMD MM eatncv Lonic

The following table and disgram define the ocutput contact States under a') possible
Conditione of the measured 'mput veltage and the control power

supply. TAS  SMOWN
mRane that the CONLtACLE &T® 'N the state shown on the interng!) connection diagrem for
the relay being consigered. TRANBFERRED" means the contacts are in the opposite
State to that shown on the 'nterrs) connection diagram,
Congition

Contact State

--------------—--.----.-------

Type 27w Type 58w
Norma! Control Power

Transferred AR Shown
AC Input voltags Be'ow Seiting

bt i L

Normz | Contro! Power

.--.--------------0--‘-------—-------

A Shown Transferrsg
AC Input voltage AbDove Sstting

-—-----n--------------------------«-—o----.--

No Contro! voltage A SMown A Shown

LeP2L 1w
Std. or TYeost Case [

] é" of of U’ ol 1
T OTLET K

EATERMOL FERETEN QUOPLiED wrre L IY o

o4

ory /On \
Pickup Voitege Leve!

Crupout Yoltage Leve!

of ¢
'nput
Voltage on Input Voltage off
Incressing Decreasing
Stare Stare
Figure &a: 1TE-2IN Operation of Flgure &b: ITE-S9 Operstion of
Dropout indicating Light Pickus Indli-ating Light

Figure ¢: Operation of Pickup/Dropout Light-Enitting-ODiods Indicator
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Figure 7
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Pickup

Yoltage
Calibration
Pot.

2IN: CCW to lmer.
S8N: CW to Imer.

Oropout
& Yoiteps

Co'ioretion
"ot.

CC¥W to Incr.

Typical Circuit Board Layouts, Lypes 27N and E8M

Typical Circuit Board Layout - Marmonic Filter Module
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TESTInG
V. MAINTEMAMCE AMD REMEWAL PARTS
NO routine maintenance 18 reaguired of these releays. Follow teat instructions to
verifty that the reley 18 '» proper wOrking orger e recommens thet an inoperstive
relay De returres to the factory for repar: Fowever & CiFCuU't aescription book lgt
CO7 4.1.7-7 which 1ncludes schemat'c Jiagrems. can be providged on reguest . Renowa
carte will be guoted by tre factory on recuest.
211 Series Unite
Orewout circuit boerds of the same cata'og number are intarchangidble. A umit g

‘oentified by the catalog rumber stamped on the fromt pane! and & serel rumber
SLamOed On the bottom sige of the grawout circu't board.

The board s removed by using the meta' pul) knobs on the front pane!. Remcving the
DOArd with the Unit 1N BervICe May CEuE® an uNCes I red operation.

An 18 point extender board (cet 200X0018) 's aveilable for Use in troubleshooting ang
calibration of the ralay.

411 Sertes Units

“etal handies provide 'eversge to withdrew the relay sgsembly from the cese. fomov 1ng
the unit 'n an application that uses & normally closed contact wil) cause an
operation. The sssemtly 18 identified by the catalog number stamped on the front
pane! end & serial numbar stamoed on the bottom of the circuit boerd.

Test cornections are readtly made to the drawout reley unit by veing standard bsnans
plug 'sads &t the resr vertics! circuit board. This resr board 1 marked for eesor
identification of the conmection points.

Important: these relays have sn Sxterng! resietor mounted on rear tersinals | and 9.
In order to tee’ the drawout unit an equivilent resistor wmust be comnected to
termingls ' & 9 on tre resr vertical Circuit bDoard of the drewout unit. The
resistance value Zust De “he same as the resistor used on the reley. A 2% or S50 watt
resistor w.ii be sufficrent for testing. If mo resistor s available, the resistor
Sssemt iy mounted on the relay case could be removed and used. [f the resistor frowm
Lhe case 18 used, De sure to remount It on the case at the conclusion of testing.

Test Plug:

A Lest olug essembly, catalog nrumber 400X0007 e evetlabie for use with the 410
BEries unite. This device Dlugs 1nto the relay case on the switchdoard and allows
ACCENS Lo all external circuits wired to the case. See Instruction Book IB 7.7.1,.7-8
for details on the use of this device.

2. MIGH POTENTIAL TESTS

H1gh potential tests are not recommenced. A hi-pot test wae performed at the factory
before shipping. If & comtrol wiring 'nevietion test '8 reguired, pertially withdraw
the relay unit from 1ta case sufficient to bDresk the rear connections defore applying
the test voltage.

3. BUILT-IN TEST FUNCTION

Be sure Lo take a!! necCessEry precavtions f the tests ere rum with the mein circuit
energlied.

The Duilt-1n test e provided as & convenient functiona! test of the relay and srsoc~
fated cireutt. when you depress the button labe)ied TRIP, the sessuring and timtng
Circuite of ¢t relay are sctusted. when the relay times out, the output contacts
transfer to v.:b Lhe circuit bresker or other sssociated circuitry, and the target 1s
displayed. T teat button mukt be held cown continuously wntil operation i
obtained.



ATTACHMENT 1]

$ingle-Phase voitage Relays S~C~4kV-JDC-959 I8 7.4.1.747

Page 11

--...--.-.------o-..-----..-.--------..------.--- P. v ” of “ e nnsseesessee
4. MCCEPTANCE TESTS ’ 23 37

Follow the test procedures unoer parsgreph 5. for Gefinite-time unite, S3lect Timg
Dial #3. For the type 27N, check Liming by gropping the voltage to $O8 of tne
dropout voltage set (or to zero volts 'f preferreg for Simplification of the test).
For the type 88N check timing By awitehing the voltage to 108% of Pickup (g0 not
Sxcees max. input voltege reating. ) Tolerances hould be within those shown on page &
17 the tettinge requireg for the pearticuler app lication &re Known Yee the
Procedures in paragraph 8§ to make the fing! Sdjustmenty .

5. CALIBRATION TESTS

Y 1en T r -

Typical test circuit connections 8re Shown in Figure 8. Connect the reley te &
proper source of dc contro) voltage to match itg Namepiate reating (ang internal plug
setting for dusi-rated units). Generally the types 27w &NG SON are ueed in applice-

Lions where high SCCuracy 18 reguired. The 8C Lest source sust be stable and free of
hRarmonics. A test source with Tess than 0.3% harmonic Gistortion, such as o “Ting~

corrector’ 1s recommended. Do not use @ voltage source that sapioys & ferrorescrant
transformer as the stadilizing ang regulating device, as these ususlly heve high
harmonic content 1n their output. The accurscy of the voltage measuring instruments

vasd must aisc be consigerssy when calibrating these relaye.

If the resolution of the ac test source Ldjvetment megng % mnot adegusts. the
Srrangement using two variable transformers shown in Figure 3 to five “coarse” ang
“fine” sgjustments 1g recommended .

when Edjusting the ac test fOource oo not exceed the X 1w Input voltage rating or
the relay.

o
A Tight emitting dicde i Provided on the front panel for Convenience in determining
the pickup snd dropout voitages. The gction of the indicator oepends on the voe'ltage

Teve! and the dirsction of voeltage change, and i best explained by referring to
Figure 4.

The calibration potent iometers mentioned in the following procedures are of tre
multi-turn type for excellent resclution and sase of setting. For catalog serves 219
Units, the 18 point extender board provides essier SCCass Lo the calibration pots. |
cesired, the calibration Potentiometers can be rFesesled with s drop of natl polisnh at
the completion of the celibration pProcedure.

Pickup may be varied DbDotween the fixed tape by Sdjusting the pickup calibration
botentiometer R27. Pickup should be set first, with the dropout Lap eet st 99%  (8O%
on “low dropout unite”™ ), Set the pickup L&D to the nearest value to the cesireg
Setting. The celibretion potentiometer hag Approximetely & +/-8% range. Dacrease
the voltage wuntil gropout OCCUrsE, then check pickup by Increasing the voltage. PRe-
sdjuet and repeat until pickup occurs &L precisely the desired veltage.

Potentiometer mig fa proevided to Sdjust dropout. S0t the dropout tad te the rext
lower tap to the Gesired value. Incresss the ‘ADuUt voitage to above pickus. and then
‘owar the volitage unti! dropout occure. Readjust R1E end repeat unti) the requirea
Setting hae besn made.

Similariy, the time daley Ry Do adjusted higher or lower then the velues ehowr  on
the time-voltage CUrves Dy means of the time delay calibration potentiomster M4 on
the type 2N, time Gelay 1s initigted when the voltage drops from gbove the prchup
value to Delow the aropout velue. On the type SEN, Liming 18 Initinted when tre
voitage incresses from below Gropout to above the pickup value. Referring to Fig. «,
the relay 18 “timing out” when the Ted ingicator 1s Vighted.

Ratarnal Registor vaiuss: The following resistor values mey be used when testing 411

Seriae unitse. Connect Lo rear connection pointe ' & 9.

Relays rated «8/128 vac: S000 ohme; (-MF models with harmonic fi{lter 4000 ohms )
48/790 voc: 4000 otwmn; (-mP mO0e s with harmonic flliter 3200 obws )

250 voc: 10000 otwmg:  (-mF ®0de i with harmonic f{iter $000 ohes )

220 voc: 10000 ohee;  (-wF mooele with harmontc f1iter $000 ohms |
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To AC Test Source

Fig.
OC Contro! Sourcs H v See 9. 9

(=1 (+)

| [ po i
é' &' O¢ O u: O1 Q'_\
el gmw ;: " @ 6._3

To Timar STOP Imput

o

Filgure 8: Typical Test Connect fone

1, 12 Yariable Autotraneformers (1.5 amp reating)
T3 Filament Tranaformer (' amp secondary)
v Accurate AC volitmeter

 §
' io—- - ¥
[ Ret—— "
: Ling
'20 VAC | commgcrom | 120 vAc 120V o3y
LINE i kva)
T e s

COARSE Fing

* 2

Figure §: AC Teat Source Arrengement

Thess instructions do not PUrport to cover all detetls or von::o::
in sauioment, mnor o provide for Svery possidbie contimgency teo e
A conjunction with tngtallation, operation, or -mumo; 'Muuo
particulaer protieme arise which are not covered sufficiently for
purcheser's purposes, the matter $hould be referred to Asse Brown
Bover:.



ATTACHMENT 2
§5-C-4kV-JDC-959

Page é’{o( %

37

GENERAL

"¢ Doble Moge! FT2 Power System Timer 18 4 ruQged. portabie sond
stale gieciromic instrument for messunng tha elaceed ime between two
events inal sre marked by clecincal signals. It measures nlorvals lrom
01 munsecona up 1o 999 seconas using live 3-digil decimal ranges. and
Sthes (ne user 3t (ne end Jf Ihe interval The FT2 is designed (o operate

ilely anc reliably n the gemandging envitonment of the power ngdyustry,
ENC Orovices accurale and repsalabie mMeasurements — withoul any nput
adjusiments —n Ine presence of suvers elecirical noise Continuous
SCCuracy s assured by & qQuartz crystal time stancarg.

The FT2 responds 1o & wide vanety and range of electrical signais. Botn
he START ang STOP lerminals acceot signals lrom enher dry contacts or
swilched ac of dc potentials up 1o 250 Volls. Operating congitions are
eslabiisned by simple Sense Swilches. which select the polarity of the
from-10” transition that marks the starting and stopping events A Renge
Swilch selects the manmum messurement penod. and aulomshicaily
POsIiony the decmal Lot and lights the correct unils indicator Should
‘ne interval exceed (he selecied venod. & SPILL indicalor is ignied and
(he cisDiay 11 Dianked 10 avoid erroneoys resdings.

SPECIFICATIONS
Time Base ! MHL crystai controlied
Renges_ Qlo 80 e/Eee mse, Olo 0 89/99 9/950 ¢
Resolution (east migrificant dign
Accuracy =1 least significant digit
Dispisy 3 decimal digits, 043 in high
Ingicators SPILL . MSEC, STOP
input Signats optically 1soleled
Dry Centact Sensing 8 VIS0 uA
voltege £1=~280 V do or ao st 40— 40K Mz
Source iImpadance ®1KN
Durstion._ Y128 me
Tempersture.. 0 lo 50°C operating, =20 fo 70°C storage
Humidity 0 - 80% noncondenuing
Power 105=12850f 210=250V, 4783 ML | &
Slza. 0.78 In (248 cm) wide,
8.268 in (16.8 cm) deeo.
8.28 In (18.1 cm) righ
Welght 4881 (22 %)
Cane moided ABS




TILE  DEGRADED VITAL |~ §-C-4kV- o
2 BUS UNDERVOLTACE el e
Pb @G SETPOINT REFERENCE
, 4 15C-2269 2t
-~
ORIGINATOR | AEP Lz AEP 1al mom 5 o
CALCULATION DATE 4/7/93 — §/18/93 1/10/4 O 48
CONTINUATION SHEET PEEM REVIEW - 7 - - 37
I DATE —:mg LD PUPS———
ATTACIIHENT 0)
DEGRADED VITAL BUS UNDERVOLTAGE SETPOINT
PICTOGRAM FOR SALEM STATIONSUNIT1 & 2
oy 115.50
 MINIMUM BUS 115.40
RECOVERY VOLTAGE ’ 115291 VAC (97.0%) 116.30
116.20
MAX LOOP ERROR RESET P nsiwvac mes ) 115.10
l A 056 — e 115046 VAC (S6E%XAV) 115.00
b TOTAL LOOP ERROR 0319 (1) 114.90
I TLA (0.564) ls_.~ 114718 VAC (CSP) 114.80
HIGH CALIBRATION ; ’ 114.70
e e e 114,600 VAC 114.60
» A 114.50
T-—«- CALIBRATION TOLERANCE 114,40
(0.500) 114.30
114.20
RESET SETPOINT b P 11000 vac son) 114.10
114.00
—— CALIERATION TOLERANCE 113.90
(0.500) 113.80
Y 113.70
LOW CALIBRATION -~ =T oo e P eevac 113.60
HIGH CALIBRATION -~b - e e e e e e e e 113.500 VAC 113.50
113.40
RELAY OPERATION ZONE 113.30
oy CALIBRATION TOLERANCE 113.20
e BT 11 B A o T - (0.800) 113.10
[ twrsrona } - —fPP 113,000 VAC (38.1%) 113.00
I 112.90
112.80
= CALIBRATION TOLERANCY 112.70
(0.500) 112.60
LOW CALIBRATION e e e s me e e~ B 1110 VAC 112.50
112.40
112.30
TOTAL i4%0P ERROR e 113292 VAC (CSP) 112.20
’ TLA (0.566) * t 315 0Tn 112.10
‘ 366 ~+4 W 1119mvac maav vy 112.00
MAX LOOY FRROR TRIP I SMVAC (9417 111.90
_ 111.80
MINIMUM ALLOWAELE | * 111,726 VAC (94.0%) 111.70
BUS VOLTAGE 111.60
111.50

MINIMIUN ALLOWABLE BLS VOLTAGE (4 1.3)

Ti= TESTING INACCURACY (451,464)

TRIP SETPOINT 4 i3)

MINIMUM BUS RECOVERY VOLTAGE (46.1)

TOTAL LOOP ERROR (¢4.1)

RESET SETPOINT (4 63)

TRIP CSP = TRIF CALCULATED SETPOINT (451)

RESET CSP (46.4)

TRIFAV = TRIP ALLOWABLE VALUE (451)

RESET AV (466

T
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TO: R. w, Chranowskj
Technical Enginear

FROM: J. D. Carey - {.
Sale® I&C Superviser W % T7:0.0enyr

SUBJECT: METHOD ror CALCULATING ALLCWABLE varug
DATE: November 19, 1992

For the setpoint calculation of concern no Technical Specification
Allowable Value (Maximum !xgcctod Calibration Errors) exista.
Allewable Values are tYpPically calculated only for $etpointe uged
48 inputs to the safety analysis. Teo 438ist you in explainin as
ieft/as found values and setpoint calculation s-c-‘xvfgnc-ous P
description for the method of calculating allowable values s
Provided balow:

The method that Salenm has accepted for calculating an allowable
value is based on the direction provided in ISA-sR67.04 Part II.
Oraft 10 of the Recomnended Practice "Methodologies for the
Determination of Setpoints for Nuclear Safety-Related
Instrumentation”. Our technical standard for Instrument Setpoint
Calculations, DE-TS.22-1001(Q) is currently being revised 2o
ifcorpcrate this direction.

The recommended Practice states that *The allowance betwvean the
dllovable value and the trip satpoint should contain that pertion
of the instrument channel being tested for the surveillance
interval (menthly, quarterly, or refueling) and should &ccount for
ne more than:

« drift (based on surveillance interval)

««o INStrument calibration uncertainties for the port.on
of the ‘NEtrunent channel tested ang

instrument uncertainties during normal operation that
are measured during testing.

The method adepted is to first subtract the Total Loop Accuracg
(TLA) from tns Analytical limie (AL) to ensure margin betveen the
Analytical Limit and the Setpoint. The difference between the AL
and ¥LA is a fictiticus numRber called the calculated setpoint
(CSP). The instrument uncertainties as discussed above should
then be addad to the Calculated setpoint (CSP) to determine tre
dllowable value.

The Energy Peopie
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AL - TLA = CSP

AV = CSP « Errors e ected dur
bk xp ing testing (as noted

For this case, the limit not to pe GxCeeded is a Procass Linmit
(PL) which is 110.418 Vac. The TLA is 0.549 Vac. The pL E Ti&
(110.418-0.%549 Vac) = 109.87 Vac which laaves & positive margin c
0.02 Vac or (109.87 Vac=109.88 Vac). The errors expacted during
testing should consist of 0.309 Vac as shown Below. Therefore tr
Maximum Expected Calibration Errors (Allowable Value) should be
et at 110.179 Vac or lowver. ‘

From Calculation S=C<4KV-JDC-09%9:

Section 4.2.2 (Repsatability) = 00,1089 Vac

Section 4.2.3 (Repeatability) = 0.108¢ Vac

Section 4.2.4 (FA) = 0.2678 Vac

Testing Inaccuracy = ((0-267C)‘2*(0-100!)‘2*(0.100’)°3)‘1/3
e 0.309 Vac

Note: Conservntxvoll, temperature was assumed to be relatively
consistant between each calibration.

If you have any questions or comments concerning this matter,
please call Sandy Jannetty at extension 18032.

$JJ:ngh
Attachment

C L. Rajkowski
S. Jannett
M. Bertarulo
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CALZULATION | __DATE .
CONTINUATION SHERT |PEER REVIEW :
I |

| (PLie  110.418 Vac (92.9%)
Min. Bus Recovery Vae e ——————————

Max. Loop Error Reset - . 110.399 Vae

L

110.179 Vae =——amm !\1'.\ .
l
i

] Testing Inaccuracy (.309) . LOoP
. ! . ERROR  (TLA)
Calculated Setpeint | 0.549 Vae (Step 4.4.2)
(PL=TLA)® 109.87 vVage =—————— b
! High Calibrated Reset : 109.8% vae
1 Low Calibrated Reset 109.7 Vac
¢ Min. Allowed Reset B LR e 109.¢ Vac
i ' Minimus
i - DRADBAND
. h (.5% of 109.08)
| Max. Calibration Tol. 109.08% Vac
:: TECH. SPEC. SETPOINT S —————— 108 9 Vec (91 .68
|
| | LOCOP
; . ERROR

| 0.438 Vae (Step 4.4.1)

l Max Loop Error Trip v 108.462 Vac

T.S. ALLOVABLE VALUE S —€— 108 . 16 Vac (91.0%)
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INTROTMICTINN

™is addendum covers mocdels w:th the UUfINTt!'LDng—Txmp d0l ay
Characterist:ic,

Those models are Laenti€ied by catalog numhers that have the dingit
"SY directly following the letter “TW in the catalog number: 1.e¢.:
tatalog numbers of the farm 11T Sy,

FIMING CHARACTERISTIC

The overall timing range of these rmlays 14 2-20 Ieconds ., The
time-voltage characterist c is definite~tine as shown on page B8 nf
the main instruction book. with the time-celay valuos versus
time~dial selection as ¢0ilows:

Time Dial Tap Fin Posation Hominal Delay Time - Seconds
L 2 seconds
6 2 4
® 3 &
LR 10
L B 14
L 20

CATALUG NUMBERS and CHARACTERISTICS

fime Delay
Type Pickup Range Dropout Range Pickup Dropout Catalog No.

- - L ——————— - —— - ———— - ——— - S - —_— — — - — - - — - - "

27N 40«110v 70-98% inst 2=20uec 4111817
70-120v 70-98% Inst 2=208wC 41178378

Catalog nuabers shown a-e for dr awuut~tegt~-ase mocdele, which
Are preferred for new spplicationu.

Unite in the standard-case. catalog seriom 2117T%u»x would have

the same electrical characteristica.

Rev O (9/91)

W S— S e e O ——— ——

ADE Power TAD Comgany
Au muvm
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CIRCUIT DESCRIPTION

HICH ACCURACY VOLTAGE RELAYS

ITE-278 UNDERVOLTAGE RELAY

ITE-59N OVERVOLTAGE RELAY
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PACE 2
INTRODUCTION

The ITE-27N and ITE-59N are companion high sccuracy under and overvoltage
relays respecvively. Basie information on spplication and testing {s in-
cluded {n I8 7.4.1.7-7. This publication describes only the operation of
the relay circutltry.

For the purpose of the following discussion PICKUP le cdefined as the high
input voltage condition and DROPOUT as the low voltage condition.

Yor the ITE-27N Undervoltage Relay, PICKUP is the normal or reset condition
and DROPOUT is the trip condition.

For the ITE-59N Overvoltage Relay, PICKUP is the trip condition and DROPOUT
is the normal or reset condition.

POWER SUPPLY AND REFERENCE

The relay's pover supply Lo derived frow the DC control power (nput (ter-
minals 7-8). RV2, b~lun coil BT1, and Cl3 provide trameient protection.
Voltage seliector plug VSP sets the dropping resistors for either & 48 or
125VDC supply. Zener diodes VR1, VR2 provide +/-15VDC voltages for the
circuitry. Integrated circuit Us provides a highly stable 10 volt refer-
ence for the voltage measuring circuit.

INPUT CIRCUIT

Transformer Tl reduces the 120V nominal {mput sigunal by & 10:1 ratio. The
gain of operational amplifier Ul {3 ad justed by the PICKUP tap selection
(R3 thru RE). The gain is set to give & 10 volt peak signal vhean the input
voltage to the relay equale the pickup tap voltage selected. Calibration
potentiometer R27 provides addit{onel gain od justment to allow the relay
to be calibrated for any voltage between the fized tap settinge.

PICKUP CIRCULIY

U2 (s em operational smplifier used open loop ae & comparitor. The 1OV
reference is applied through K10 to pin 3 of UZ. Whes the peak AC signal
on pin 7 exceeds 10 volts (foput voltege sbove pickup) & negative pulee
Ls obtained om output pin 6. DResiecor RIl provides coms poeitive feed~-
back to stretch the pulse. The negative signal {¢ filtered by capacitor
C% and appiied to US pinm 2. A negative (nput on U2 cawses the U3 owt-
put to go high. LED lodicator DSL (s off. FET Q! (s {n the conducting
state. The selected dropout tap resietor (R17-R20) causes the reference
voltage at pim J of U2 to be lower than 10V, Calibretiom resfster R16
provides sdditional adjustment between taps. This is the dropowt voltage
raferencs value.
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such that the peak voltage gt U2+2 (s balow the tiference veltage. Output
U2-% then goes high, output U3l-¢ goes low. LED D3l tyens on. FET Ql turms
off, re-establishing 10 volts 4% the reference at U2-3 (pleckup voltage ref-
erence value).

TIMING CIRCUIT
(Not Used On ITE-27N Inetentaneou: Modeis)

The output of timer IC US, pin 3, (s normally high. When the output pin
Vi-6 goes lov (dropout condition), & trigger pulsas is dpplied through c19
to US pin 2. Capaciter C20 ie then allowed to charge through the selected
time delay tap resistor (RG3I-RGA). When the voltige on C20 resches ¢
threshold vlave, US output pin J goes low. R4l adjusts the threshold value
to provide for timing calibration.

When the input voltage to the relay returns gbove plekup, Q5 tuens on,
Causing US to be immediately reset and {(ts output to return high.

OUTPUT AND TARGET CIRCUIT:

For the output relay to be energized, the signel through D6 from the pickup
circuit and the signal through D12 from the timer must be lov. This allows
Q3 to turn on, then Q2 to turn on energizing the :otl of output relay Ki.
At the same time, Q4 (g energized to discharge C1 | through the target coil,
thus changing the Cérget status to orange. (On ¢t e ITE-27N with {netan-
tanecous timing, the timing circuitry (s not used 1o the output responds
directly to the signal from U3-6.)

ITE-59N

The operation of the ITE-59X relay {0 almost identical to that of the 1TE-27N.
The differance being that op amp U) {4 changed to 4 dual type, with the U3-B
section used to ifovert the logic, wo that a high voltage condition causes

the LED to light, the timer to run, snd the outpu: circuit to operate.

HARMONIC FILTER

For applicatiors where vevefors discortion would "o significant, & harmonic
filter may be sdded. T™is fillter preserves the 50 or 60Nz comtent of the
input signal. (It does not deteruine the RMS valiue of the signal.)

The filter {e (nserted batween Ul end UZ. (RY is removed.) The gain of
the filter (s adjueted to 1.0 to that the basic cilibraction of the relay

s retained.
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