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Catalog No.
CLE-201001

DESCRIPTION

The CLE-201001 transducer accurately converts a sinuoidal
AC voltage to a porportional dc output current. The output
current can then be indicated on analog or digital instruments
or feed data loggers, recorders, or computer inputs. The out-
put can also drive analog to digital converters used in Energy
Management Systems or other control systems, such as the
Model CLE-207100 process amplifier.

An extremely stable constant current amplifier permits
signal to be transmitted over long distances with no loSSyi
accuracy. Excellent temperature and long term stabili
characteristics are provided. Premium selected soli
devices are used for increased reliability. The output i$i
sitive to load variations, making it ideal for remote gf8tru
tation or control applications where long lead wirgs and

ary-
ing load resistance is encountered. Full sc: alilpeatidn of
+10% is provided through a sliding access Nultiturn

adjustment potentiometer is provided, fo
Zero adjustments are not required.
powered for the entire input range and

0.25% AC VOLTAGE TRANSDUCER

FEATURES

JANUARY, 1981
Accuracy — +0.25% of Rated Output
Accuracy maintained from 10 - 180V input
Accuracy load-independent
Meets [EEE SWC test
Withstands 1.2 x 50 us 6KV crest impulse
Negligible temperature effect on accuracy L 4
Excellent long term stability
Provisions for monitoring outputcur e in service
(available as option, add “T” to ca n r.

APPLICAT

® Use with SQUARE D Transdu
functions (PR-101-TR an

® Transmission of volta i
loss in accuracy

® Energy Managem

® Motorand Pow

elay for remote control
R)

rmitting overloads to be measured with the
as the Rated Input. As long as the Compliance
imit (11 volts dc) is not exceeded, (IoutxRL < 11V)

and performance at the Rated Input.

The transducers are designed to withstand the surge require-
ments of IEEE STD. 472 and ANSI C37.90A (SWC). Addi-
tionally, the unit withstands an Impulse test of 1.2x50us 6KV
crest unidirectional and up to I00VRMS, 2sec. across the
output terminals. High dielectric withstand capability and
complete input/output/case isolation is provided.

The mounting dimensions and wiring connections match
those of other commonly used transducers for ease in re-
placement.

An in-line test jack can be provided as an option to permit
monitoring the output current while in service. Add the letter
“T” to the catalog number to specify this option.

SPECIFICATIONS
Input Range..............., 0-180V Compliance Voltage (Max.).......cocveuiiiiineiinieaninennn.. 11Vdc
Rated Input...........o. e e veeneeeeeiiiiieeanes 150V Calibration Adjustment .........ccooeeviiiiininiiiiiiiieninnenes +10%
Burden at 120V 60H <I.5VA Responce Time (t0 9970) ......vvvvenvininiiniiiiniiiiennen. <400ms
Overload (continuousSYQud. ... ......ccoveviviiiiiiiiinnnans 180V Stability, % of full scaleperyr...........c.ooooiviininnnn. +0.25%
Frequency Range Dielectric Withstand Voltage ............... 1500 V RMS (1 min.)
(Specify Nominal) .........% ..o, 50-500Hz Surge Withstand Capability........................ ANSIC37.90A
Operating Humidity ............ooo 0-95% IEEE STD.472
Impulse Test .....coeviiiiiiiiin, Unidirectional

1.2x5us 6kV crest
70A Short Circuit
6kV crest 100 kHz
Test Voltage Across Output.........oovvvvvivinnnns 100VRMS, 2s

DIMENSIONS:
CONNECTIONS:

Style 2 on page 12
Figure 1 on page 11
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JANUARY, 1981

FEATURES

® Accuracy — +0.25% of Rated Output

® Accuracy maintained from 0 - 6.5A input

® Accuracy load-independent

® Meets IEEE SWC test

® Withstands 1.2 x SOus 6KV crest impulse

® Negligible temperature effect on accuracy

® Excellent long term stability

® Provisions for monitoring output current while in service
(available as option, add “T” to catalog number).

APPLICATIONS

® Use with SQUARE D Transducer Relays for remote con-
trol functions (PR-101-TR and PR-201-TR)

® Transmission of current signals over long distance with no
loss in accuracy

® Energy Management Systems

® Motor and Power Control Circuits

DESCRIPTION

The CLE-202001 transducer accurately converts a sinusoidal
AC current to a proportional dc output current. The output
current can be indicated on analog or digital instruments or
feed data loggers, recorders, or computer inputs. The output
can also drive analog to digital converters used in Energy
Management Systems, or other control systems, such as the
Model CLE-207100 process amplifier.

An extremely stable constant current amplifier permi
signal to be transmitted over long distance with
accuracy. Excellent temperature and long te \
characteristics are provided. Premium selected S@lid

devices are used forincreased reliability. The output 1S4§gsen-
sitive to load variations, making it ideal for renl% en-
tation or control applications where long lead vary-
ing load resistance is encountered. Full s c4 tion of
+10% is provided through a sliding agees: ort. YA multiturn
adjustment potentiometer is provided4for Ke settings.
Zero adjustments are not required. N‘sducer is self-
as a

powered for the entire inputraﬂgK aburden <.I5VA.

Input Range........
Rated Input ...,

Burden at 120
Overload ...... a.g.....

Frequency Range
(Specify Nominal) .......c.cooveiiviiiiiiiiiiiiiinn, 50-500Hz
Operating Humi‘ty ............................................. 0-95%
ture Range ..........cocoeviieiiiiiiininnn, —25°Cto +75°C

ACCUTACY . uvintieiiiiee e v eaeans +0.57%R0O
25°C (0-6.5A)

ut at Rated Input ... ImA dc

D SQUARE [) COMPANY

0.25% AC CURRENT TRANSDUCER

Catalog No.
CLE-202

ading accuracy is maintained over the entire
permitting overloads to be measured with the
racy as the Rated Input. As long as the Compliance
imit (11 volts dc) is not exceeded, (IoutxRL <11V)
n above the rated input provides the same linearity,
racy and performance as at the Rated Input.

e transducers are designed to withstand the surge require-

ents of IEEE STD.472 and ANSI C37.90A (SWC). Addi-
tionally. the unit withstands an Impulse test of 1.2x50us, 6KV
crest undirectional and up to 100VRMS, 2 sec. across the
output terminals. High dielectric withstand capability and
complete input/output/case isolation is provided.

The mounting dimensions and wiring connections match
those of other commonly used transducers for ease in re-
placement.

An in-line test jack can be provided as an option to permit
monitoring the output current while in service. Add the letter
“T” to the catalog number to specify this option.

SPECIFICATIONS
@ ............................ 0-6.5A Output Load Required ...............oooiiiinn. 0-10KQ

Compliance Voltage (Max.) .......covvviviviniiininianennnnn. 11Vdc
Calibration Adjustment ..........c.cooiiiiiiiiiiiiiiiinn.. +10%
Response Time (t0 9972) .......cveiiuiiniiiiiiiiiiiinenans <400ms
Stability, 7% of full scale per yr........c.ccocviveinninene. +0.25%
Dielectric Withstand Voltage ................. 1500 V RMS (min.)
Surge Withstand Capability........................ ANSIC37.90A
IEEE STD.472
Impulse TeSt ....oovviiiiiiiiiiiiiiiiieines Unidirectional

1.2x50us 6kV crest
70A Short Circuit
6kV crest 100 kHz
Test Voltage Across Output...........cooevvvvninnnn. 100VRMS, 2s

DIMENSIONS:
CONNECTIONS:

Style 2 on page 12
Figure 2 on page 11

uin




CLASS

8410

0.2% WATT TRANSDUCER

TYPE CLE-20400

Catalog No.
CLE-204003

DESCRIPTION

The CLE- 20400 Watt Transducer utilizes unique digital cir- L
cuitry eliminating zero adjustments while providing excellent
long term stability. The 0.2% of reading accuracy provides the

optimum overall accuracy/cost ratio. This field serviceabl L4
transducer matches industry accepted sizes and connectio
Constant current or constant voltage outputs are availabje. 1§

[ )
1V4,2, 2V, and 3 element versions are available. Consult ¢

[ )

[ )

onpage S for type desired. Order by catalog number.
@ .

%0
o
o

FEATURES

N

ie rviceable

ing Fccess doors for calibration and test

ete technical manual available

ified servicetestpoints terminals provided on compo-
nent circuit boards

All components symbolized on circuit boards for ease of
maintenance

DC standards can be used to calibrate multiplier board
Multiplier board plugs in to facilitate removal and calibra-
tion

Test jack provided for monitoring output current while in
service

All integrated circuits are burned-in to eliminate failures
and color coded to indicate the burn-in screening

Most components are located on a plug-in multiplier board
to facilitate service
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JANUARY, 1981 0.2% WATT TRANSDUCER

TYPE CLE-20400

SPECIFICATIONS
L 4

Potential Range (1) .......ocvvieiiiiiiiiiiiiiiiieiens 0-150VAC Power Factor ........cc.coeevenennen. o (TP Any
Potentional Input (nominal)...........cccoveveiiniineinnnnns 120VAC Temperature Range........... 2 T —25°Cto +75°C
Potential Overload ............ccocovivininennee, 175V continuous Temperature Coefficient N AN +0.005%/°C
Potential Burden (at 120V) ......ooiiiiiiiiiiiiiiinennne, 0.IVA Relative Humidity ........... A 0-95%
Current Range ......cocoevveeiiiiiiiiiieeeeeenes 0-10A AC Stability (per year)......... A . D +0.17%RO max.
Current Input (nominal) ..........cocvviviiiiiiiiiiiiiinn... SAAC Dielectric Withstand Voltdgedl.. N=........... 1800VRMS | min.
CurrentOverload ...........oooeviiiiiinnnnen. ISA continuous Transient Test ..........." .. ANSI C37-90A

S0A10S/H IEEE STD. 472

250A 1 S/H Impulse Test ..o e dlevvovveeninennnne. 6kV crest I00KHz
Current Burden (per-element)......................... 0.2VA @®5A Unidirectional .. #77°8 6kV crest 1.2x50 us
Rated Output (RO).......ccocvvvvivveninnnnen. +ImA dcor+10V dc 70A Short Circuit

Accuracy (2) covvviiininiiininnnn, +(0.2% reading + 0.01%RO) S{Output......oeeieane 100VRMS 2 sec.
Load Resistance (RL).........cocoveinnenis 0-10K€2 foriImARO P otection

2KQ2-w forIOVRO - r .. N ......... Input, output, case, control power
Compliance Voltage (3) ........c..coevnenes 11.0 voltsdc minimum ~ OQutpU§*@te®ign. ..................cenee. Open and Short Circuit
Output Ripple Peak ...........c.cooooiiinie, <0.5%RO Requirement........ 85-135VAC, 60HZ, = I10Hz
Responce Time (9990) ...coovviviiiiiiiiiiiiiiiiiiiieenen, < 400ms (1.SVA @ 120VAC)
Open Circuit Output Voltage............... <20V dc (ImA RO) DIMENSIONS: Style 3 on page 12
Frequency Range.................cooeviiiiiineenen . .58-62H2 CONNECTIONS: Figure 1 onpage 11
Calibration Adjustment ...........c..coooveiiiinenens > +2%R0O
NOTES:

(1) Limited to 85V to 135V if input voltage signal used to provide contfol
(2) Includes worst combined effects of current, voltage, PF, H
(3) For 1.0mA RO, insure that loxRL is less than 11.0 volts.

\NG INFORMATION

CATALOG NUMBER CONTROL
POWER RATED CONN. POWER
ELEM. CIRCUIT INPUT RO- 1mA dc RO- 10Vdc DIAGRAM TERMINALS®
1 singe | YR Ny e 500WATTS CLE-204000 | CLE-20400S Fig. 4 9&12
ase
1Y g Fx)ase Balanced 1000WATTS CLE-204001 CLE-204006 Fig. 5 9&12
re
2 3 Phase None 1000WATTS CLE-204002 | CLE-204007 Fig. 6 9& 12
2% None 1500 WATTS CLE-204003 | CLE-204008 Fig. 7 6A & 12A
3 None 1500 WATTS CLE-204004 | CLE-204009 Fig.8 6A& 12A

N

*Control Power for@pération of electrical circuitry can be obtainedfrom voltage input signals or from an auxiliary power source. If
voltage input signals are below 85V orabove 135V, an auxiliary 120VAC 60Hz 1.5VA source is required to be connected to Control
Power terminals. If voltage input signal is between 85V and 135V, the Control Power terminals may be externally jumped to
terminals 3 and #on the transducer.

e

D SQURRE [) COMPRNY 5




cLASS 0.2% VAR TRANSDUCER

8410

JANUARY, 1981

TYPE CLE-20500

Catalog No.
CLE-205003

DESCRIPTION

The CLE-20500 Var Transducer utilizes unique digital cir-
cuitry eliminating zero adjustments while providing excellent

long term stability. An internal, extremely stable 90° phas
shifter converts the CLE-20400 Watt Transducer to an equz
precise Var Transducer. The 0.2% of reading accuracy
vides the optimum over-all accuracy/cost ratio. This
serviceable transducer matches industry accepted sizes
connections. Constant current or constant voltage outp
available. 1, 112, 2, 215, and 3 element versions are ay,
Consult chart on page 7 for type desired. Order by

number.
L 4 \< ,

&

d s@pviceable

access door for calibration and test

gplete technical manual available

tified service test points terminals provided on compo-
nent circuit boards

All components symbolized on circuit boards for ease of
maintenance

DC standards can be used to calibrate multiplier board
Multiplier board plugs in to facilitate removal and calibra-
tion

Test jack provided for monitoring output current while in
service

All integrated circuits are burned-in to eliminate failures
and color coded to indicate the burn-in screening

Most components are located on a plug-in multiplier board
to facilitate service

FEATURES

SQUARE J) COMPRNY D




JANUARY, 1981 0.2% VAR TRANSDUCER

TYPE CLE-20500
SPECIFICATIONS

Potential Range (1) ......oevveiiiiiiiiiiiiiineieeaes 0-150VAC Power Factor ........coooiiiiiii e Any
Potentional Input (nominal)........................oel. 120VAC Temperature Range..............cccovevvvennnnnn. 9 _25°Cto+75°C
Potential Overload ...............ccccoeiiinine. 175V continuous Temperature Coefficient......... et +0.005%/°C
Potential Burden (at 120V) .......oooviiiiiiiiiiiiniens 0.IVA Relative Humidity ......... 20 TETTTTOR 0-95%
Current Range.........coooiviiiiiiiiiiiiiiccecceens 0-10A AC Stability (peryear)........... .-« auale.onvnene +0.19%R0O max.
Current Input (nominal) .............coooiiiiiiiiinen. SAAC Dielectric Withstand Voltage. . u............ 1I800VRMS | min.
Current Overload ...............c.cooiin, 15A continuous Transient Test ............. 4D DAV ANSI C37-90A

S50A 10 S/H IEEE STD. 472

250A | S/H Impulse Test .......... .4 B A 6kV crest I00KHz
Current Burden (per-element)................c.coeeeee. 0.2VA (@SA Unidirectional ....o....... 80 o coviriieinnenn.. 6kV crest 1.2x50us
Rated Output (RO)..........ooeiiiinn. +IlmA dc or 10V dc 70A Short Circuit
Accuracy (2) ..oveveiniinineininenne. +(0.2% reading + 0.019%2RO) Test Voltage AgPOSROUTPUt .......covvvininnnin, 100VRMS 2 sec.
Load Resistance (RL) ........................ 0-10K<2 for ImA RO i

2KQ- e for I0OVRO i ided ........cooeiiinls Input, output, case,

Compliance Voltage 3) .............coeuees 11.0 volts dc minimum control power
Output Ripple Peak........oovivviiiiniiinin <0.5%RO  Output Plotgctidn.......................... Open and Short Circuit
Responce Time (9976) .....ovvviiiiniiiiiiiiiiiiiineeans <400ms i 85-135VAC, 60Hz,
Open Circuit Output Voltage ................. <20V dc (iImA RO) + 10Hz (1.5VA @ 120VAC)
Frequency Range ...........ccoooviiiiiiiiiiiiiiiiiiiinns 60Hz (4) DIMENSIONS: Style 3 on page 12

Calibration Adjustment..........cccoveveiininenenienen, > +2%RO CONNECTIONS: Figure 1 onpage 11
NOTES:
(1) Limited to 85V to 135V if input voltage signal used to provide controlgdower.

(2) Includes worst combined effects of current, voltage, PF, Hz, & RL.
(3) For 1.0mA RO, insure that loxRL is less than 11.0 volts.

(4) The 90° phase shift circuit causes a frequency influence o 159, Hz.
\ G INFORMATION

SYSTEMS REQ CATALOG NUMBER CONTROL
POWER 3PHA. TION RATED CONN. POWER
ELEM. CIRCUIT VOLTA NT INPUT RO=1mAdc RO= 10Vdc DIAGRAM TERMINALS*
1 gir:\gie .............. 500VARS CLE-20S000 CLE-20S00S Fig. 4 9812
ase
1v2 gcvr_\ase Bafa d Balanced 1000VARS CLE-205001 CLE-205006 Fig. 5 9& 12
ire
2 ng;!\ase None None 1000VARS CLE-205002 CLE-20S007 Fig. 6 9& 12
ire
2Y; i svhase Bafdnced None 1500 VARS CLE-20S003 CLE-205008 Fig. 7 6A & 12A
ire
None 1500 VARS CLE-20S004 CLE-20S009 Fig. 8 6A & 12A

Power terminals. If" voltage input signal is between 85V and 135V, the Control Power terminals may be externally jumped to
terminals 3 and 4 on the transducer.

L 4
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Catalog No.
CLE-207100

DESCRIPTION

The Process Signal Amplifier is an all-electronic device de-
signed to provide a standard, non-isolated Process Signal
output. This amplifier converts a 0-ImA dc or 0-10V dc input
into a field selectable output current of 1-5mA dc into a 0-4K 2
load, 4-20mA dc into a 0-1KQ load or 10-50mA dc into a
0-400Q2 load. The amplifier is protected against damage from

Input Resistance
Current Input................ (Forward Biased
Voltage Input .........coooeiiiiiiiiiiiiiiinn, .. 10KQ

Input Current Range ........................0

Rated Input Current.........c.ccocvenvenen I8 ....¥.1.0mA dc
Input Voltage Range ...................... 4. W 0-12.5Vdc
Rated Input Voltage Range..............Q%...... B ........... 10V dc
Rated Output Current Range........ R LT I-5mA dc
(field selectable) ................ .. & @ ............ 4-20mA dc
10-50mA dc

ACCUTACY vl R Wi +.257%R0O

.. 0-4000Q 1-SmA range
0-1000€2 4-20mA range
0-400Q2 10-50mA range

Output Load Resistan

Output Ripple Peak .........f...............oooiinll <.57RO
Response Time (9976) ......cceveuviiiininiiiiniieiineanes <.lms
Open Circuit Output Voltage ...................ccevenenen. <30V dc
Temperature Range..... O i, -25°Cto +75°C
Temperature Influence .............c.coeoiiiiiiann. < +.005%/°C
Relative HUith.........ovvenieiiiiii, 0-95%

PROCESS SIGNAL AMPLIFIER

TYPE CLE-207100

JANUARY, 1981

O

The Process Signal Amplifier converts either a 0-lmA dc or
0-10V dc transducer output to the input signal requirenients of
many recorders, process controllers and s##fal conditioners.
The three most commonly used output s S de available,
I-5SmA dc, 4-20mA dc or 10-50mA ¢ outputs are
selectable by means of jumper strapggroVigded with the unit.
The Process Signal Amplifier ig ied connected for
4-20mA output with either a 0-1 or 0-10V dc input.
0.25% RO accuracy furnishes tHegig curacies required in
transducer applications.

APPLICATION .

transi , Suyges or overloads. The Process Signal Amplifier
is hou i a Sturdy steel can with injection molded plastic

<2
PN

ATIONS

Stability (per year)......coooviiiiiiiiiiiiiiii, <.1%RO
Calibration Adjustment ...........cocoeiiiiiiiiiinininenn. +10% RO
Zero Adjustment..........oiiiiiiiiii e +10% RO
Power Supply....c.coooviiiiiiiii 85-135V 50-60 Hz
Burden @ 120VAC ..o, 4.8VA max.
Input Current Overload ....................... SmA dc continuous
Input Voltage Overload ........................ 50V dc continuous
Dielectric Test Voltage .................. 1800VRMS 60 Hz | min.

Between independent circuits
Input circuits to case and
Output Circuits to case

Transient Test Voltage ....................... ANSIC37.90A - 1974
Across input circuits
and input circuits to case ............... IEEE STD. 472 - 1974
Impulse Test ........ccocoeviiiiin v, 6kV crest I00KHz
Unidirectional Impulse Test ................ 1.2x50 us6kV crest
70A Short Circuit Test
Output Short or Open Circuit.........cocevinininnnn... Protected
DIMENSIONS: Style 3 on page 12

CONNECTIONS: Figure 9 on page 11

SQURRE ) COMPANY D
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JANUARY, 1981 FREQUENCY TRANSDUCER

APPLICATION

A Frequency Transducer produces a highly accurate dc out-
put that is linearly proportional to the input frequency of the
driving source. The dc output signal is immune to load varia-
tions that fall within the load restrictions as specified in the
tables below. This feature permits remote monitoring with no
loss in accuracy. The output can drive analog instruments,
transducer relays, recorders or the Square D Process Signal
Amplifier.

The Square D Company Series CLE-203000 Frequency available to match the input requirements of indi-

Transducers are all-electronic devices which provide a highly a or recording devices. The frequency transducer is pro-
accurate dc output signal that is linearly proportional to the ted¥against voltages surges or transients. It is housed in a
frequency of the systembeing monitored. The accuracy of the gre¥finished steel housing having unbreakable terminal
output signal is maintained within £0.02% of the nomina locks and sliding access covers for all internal adjustments,
center frequency. Units having either a 0-ImA dc or 0-10V Span and zero).

PECIFICATIONS
PUT MODELS VOLTAGE OUTPUT MODELS
DESCRIPTION
LE-203551 CLE-203651 CLE-203452 CLE-203552 CLE-203652
Input Voltage (+15%) same same 120V. AC same same
Overload (continuous) " same [ same 180V. AC same “same
Frequency Range B 45-55Hz 55-65 Hz 375-425 Hz 45-55 Hz 55-65Hz
Burden (max.) same same 3.0VA same same
To;mgerature Brangei B ~ same - same —20°Cto 70°C 4{ same same
Response (to 99%) “same ’j same . ‘< 400ms [ same B same
Ou tput (RO) 0-1mAdc "~ 0-1mAdc 0-10Vdc 0-10Vdc 0-10vdc
Load Resistance (RL) ohms 0-10K |~ 010K | 2Keo 2K-00 2K- 00
Accuracy % of 0 D50 ’ T B o D5 i '
Center Frequency :07072& 25°C same same ” +0.02% 25°C B .same same
Ambi ent Temperature +0.0025%/°C same same +0.0025%/°C same same
Effects (max) o )
Ripple (peak) 1.0% max. same | same 1.0% max. “same i same
. / Zero (£10%) | T Zero(x10%) B B
Adjustments Span (£10%) same same Span (10%) same same
DIMENSIONS: Style 1 on page 12

CONNECTIONS: Figure 3 on page 11

rey
Yy
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CLASS
8410

Catalog No.
CLE-206A31

PHASE ANGLE TRANSDUCER

JANUARY, 1981

APPLICATION

A Phase Angle Transducer produces a highly accurate dc
output that is linearly proportional to the phase angle differ-
ence between the voltage and current of the AC POWgy sys-
tem. This dc output has a direct cosine relatignship to power
factor. Bipolar output indicates not only pog¥er or but also
whether lagging or leading conditiofg, e Although the
output is proportional to the phase an iffefence, actual
power factor, being equal to the cosi t gle, is readily
available. Two potential ranges far vided (nominal
120VAC or 240VAC) to permit co oeither3¢,3W or
3¢, 4W voltage transformer conne

DESCRIPTION

The Phase Angle Transducer is an all-electronic computing
device that is accurately proportional to the phase angle dif-
ference between the voltage and current of the AC power
system. The power factor is equal to the cosine of the phase
angle. A conversion is required if the output is to represent
power factor. The output polarity is positive for lagging phase

SPECI

ing e) and negative for leading phase
e O for 0° phase angle (unity). This
s ifcludes single and three phase trans-
+ImA dc or £10V dc. The three phase

angle, (current
angle. The outp
series of
ducers wit

transdu ide a true indication of power factor only
when b ad conditions prevail.

Potential Range ................coooviiiiiiinnn. 95-135 VAC o ACCUTACY™  1.iiiiititeiit et e eneenene e inaananns +.60 deg. max.
(field selectable) 190-270 or =.0IPF max.
Current Range .........coooivvii i 0.2-6.5A A tput Ripple (peak) ........coooviiiiiiiniiiiiin e, 0.5% max.

Burden Potential Circuit (120/240V) ................ 1.7SVA
Burden Current Circuit (SA).....oeeeeviveveenvininenene.
Frequency........coooiiiiiiiiii
Temperature Range ........cooocvvviiviiiineiiinnninnnn.. -

Temperature Influence................c.coeennes +.3 K’
WITHSTAND CAPABILITK

Potential Overload (continuous) .........Q....... 175V or 350V
(depends on potential input conneggi
Current Overload ..................... ....15A continuous

Y s0A10S/H
250A | S/H
. U 1800V RMS 60Hz

Dielectric Withstand Vol
I min. between inde
circuits, input and outp
circuits to case.

Transient Test Voltage (SWCQC) ............. ANSI C37.90A - 1974

IEEE STD. 472 - 1974

Impulse Test ................ € 6KV crest I00KHz
Unidirectional IMfpulse ................ 1.2x50 us 6kV crest

70A short circuit current

Test volta SQutput ......ccoevvenenennns 100V RMS 2 sec.

Output O Ort CirCuit...oeveeveeiiiinieininenens Protected

Responce Time (t0 9970) . ...uvvivveeiniiininiiieena 400ms max.
Zero Adjustment .........ococviiiiiiiiiiiinennn, +2% of span min.
Calibration Adjustment.......................... +8% of span min.

*Includes worst combined effects of current, voltage, frequency and
load resistance

TYPE RANGE OUTPUT
SYSTEM PHASE ANGLE O0+1mAdc 0+10Vdc
(PF) (RL= 0-10K) (RL= 2K- o0)
) 0+72.5°
E’Ir?agslz (.3-0-.3) CLE-206A31 CLE-206A32
or 0+60°
3¢.4W (.5-0-.5) CLE-206A51 CLE-206A52
0+45.5°
(.7-0.7) CLE-206A71 CLE-206A72
0+72.5
30.3W (3-0-3) CLE-206B31 | CLE-306B32
or
v 0+60
34 (.5-0-5) CLE-206B51 | CLE-206B52
0+455
(.7-0-.7) CLE-206B71 CLE-206B72
DIMENSIONS: Style 3 onpage 12

CONNECTIONS: Figure 10 or 11 onpage 12

SQUARE T) COMPANY D




JANUARY 1, 1981 TRANSDUCER WIRING DIAGRAMS

AC Voltage AC Current Frequency Trg

Transducer Transducer CLE-203451

CLE-201001 CLE-202001 CLE-203551

CLE-203651
LINE LINE LINE
1 2 3 N 1 2 3 N 1 2 3 N

() —") () =—) ®* H—0
dc OUTPUT dc QUTPUT dc OUTPUT

(+) () —Q) (+)

I ST R =g
© ®
®

®

QOUOE

LOAD LOAD LOAD )
Figure 1 Figure 2 Figure 3 @
Watt Transducers Watt Transducers Watt Transducers
CLE-204000, CLE-204005 CLE-204001, CLE-204006 CLE-204002, CLE-204007
Var Transducers Var Transducers Var Transducers

CLE-205000, CLE-205005 CLE-205001, CLE-205006 CLE-205002, CLE-205007
LINE LINE LINE
12 1 2 3 12 3

€3 @ e @
O—h | @ & ® g ®— @ §
of [lof o > 1 o
@_ . . { E O . . n g o . | g
ST 18- o ot o] o &

: OU(T+P)UT D F ] -©® 2 _OUTP(CJ)T & ®

-) ® Q) O— . 7

LOAD LOAD

OUTP
O—
Figure 4 Figure 5 Figure 6
Watt Transducers \0 Watt Transducers

LOAD

L 2
CLE-204003, CLE.204008 CLE-204004, CLE-204009 Pg;’gﬁ,‘;s,s
Var Transducers Var Transducers Amplifier
CLE-205003, CLE-205008 CLE-205004, CLE-205009 CLE-207100
LINE
12 N
LINE CONTROL CONTROL
1 2 3 N I POWER POWER %
RO " CONTROL
o ngJvl;gL S ERH—@ 6 i E POWER {'-®
@ C @ 85-135-VAC ._@ @
3" ¢ 0-10Vdc INPUT -0® @
@ e @ ”g @ o-mAduNr‘ﬁG’T i smace
Ca: 8 O [@ cmeniog o
INPUT COMMON =—(3)
@‘:_ . L o | ® -) *4-20mAdc
= (4 E (:) - (+) (+) -
@—_o’urpur . OUTPUT & OUTPUT.__(:) } ro-samace
() —(-) ’ I—'C) ( }——’ (=) . l—(:) (=) -

*STRAP POSITIONFOROUTPUT CURRENT
BESIRED. SHOWN CONNECTED FOR 4-20mA dc
UTPUT.

|
1;

LOAD LOAD

Figure 7 Figure 8 Figure 9

,,,,,,,

D SQUARE]) COMPANY 11
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TRANSDUCER WIRING DIAGRAMS

PHASE ANGLE TRANSDUCERS
(SINGLE PHASE OR 39 ,4W)
CLE-206A31, CLE-206A32
CLE-206AS1, CLE-206AS52
CLE-206A71, CLE-206A72
LINE
N 1

—

OUTPUT
() ()
LOAD
Figure 10
—1-© -]
7 T T w
5.25
Ta Q
133
i o |o
4.75 2
121 (| %)
Q
4.47
T2 O o
Q
_ —
1 i p— O |
203 DIA. ’ 1.50
4 HOLES 38

Dual Dimensions:

}“E : IJumperfor120VACInput
-

i Jumper for 240VAC Input

-4
Jumper for 120VAC tnput
(1

QOO

=0
7o

TRANSDUCER DIMENSIO

Inches
Millimeters

JANUARY, 1981

o,
PHASE ANGLE TRANSDUCERS
(3¢,3Wor 3¢ ,4W)
CLE-206B31, CLE-206B32
CLE-206B51, CLE-206B52
CLE-206B71, CLE-206B72
LINE
1 2 3 N
L 4
114
3” Jdmp! VAC Input
(
mpe OVAC Input
2 Ju for 120VAC Input
0,
E.
LOAD
i 1
R
) (—
5.25
133 q Q 7} b
| O 7
4.75 o %3
121 ol O P A,
7} @
4.47
W oqe| O o
i 7] 7]
! \— —ﬂ
1 15 )
.203 DIA. 1.50
4 HOLES — el
)_;3.34
98
3.92
100

A][

- |

©w

ge
-
=i
e

o
%
&

- — W
("
S

w

STYLE3

SQURARE T) COMPANY D
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JANUARY, 1981

PR-101-TR, PR-201-TR

APPLICATION

These Transducer Relays operate from the output of a con-
stant O-ImA dc transducer. The TR relay output contacts can
be used to actuate alarms, contactors, shunt trip breakers, or
other customer furnished signalling or actuating devices.
They can be utilized to detect over and under frequency, over
and under current, or over and under voltage, depending on
the type of transducer used as the input-device. The relays
can also be used for process control or load demand control
applications using watt transducers. The TR relays can be
used with Square D Company’s Series 24000 instrument/
transducers, Series 25000 and CLE-200000 transducers or
with any transducer having a 0-ImA dc output.

TRANSDUCER RELAYS

Catalog No.
PR-201-TR

DESCRIPTION

The TR relay utilizes solid state sensing circuitry for im-
proved reliability and repeatability. The outputrelay contacts
are one Form C (SPDT). The relay contacts can be made to
latch by installing a jumper between terminals S and 6. In
order to remove the latched condition, the jumper between
terminals S and 6 must be temporarily opened. The trip points
can be adjusted by removing the appropriate plastic plug,
located on the top cover, and adjusting a potentiometer with a
small screwdriver.

The TR relays are housed in a non- conductlve f'rg S

through-the- door mounted All electrlcal cong
made on the top cover using number 6 screw ¢

wnll transfer(relay de- energlzes) when the pr .,
Point level is reached. ConnectJumper
and 3 to enable sensing of over v0
current, etc. Without jumper on
under voltage, under frequency,

quency, over

y will trip for
ent, etc.

relay has two adjustable set points. The over
oint, and time delay functions are adjustable,
TR relaytobeusedin many unique applications.
I trip point can be adjusted between zero and 0.94
mperes input when the over trip is set at 1.0 milliam-
and zero to 0.18 milliamperes input when the over trip

resy . illiz si i
p is set at 0.20 milliamperes. The minimum trip point

differential (deadband) is 0.06mA when the over trip is set at

»0mA decreasing linearly to 0.02mA when the over trip is set
at 0.2mA. When setting the over and under trip points, the
over trip must be set first, then the under trip. The under trip
must always be readjusted following any adjustment of the
over trip.

The output relay will de-energize (contacts 10 and 11 close, 11
and 12 open) when the input signal falls below or exceeds
upper preset level, or if control power is lost.

SPECIFICATIONS

..120 or 277VAC, 50/60Hz
or24Vdc + 10%

Control Power Require

............ 1000 ohms; polarity and
overcurrent protected

Ambient Tgffperdflire Range:........................ -20°C to 80°C

Pick Up/Dr

Differential: ... Qud............. 104 A max. (PR-201-TR) 5% of
setting, max. (PR-101-TR)

Repeatability at 25°C:.......ccooeeeeieeiennen. Better than £0.5%

Temperature gffect:............ +1.57 Maximum variation over

specified temperature range
| Form C (SPDT) rated SA resistive
at 120Vac 2.5A. resistive at 240Vac
Inductive Rating at 120VAC 35%

PF 5A continuous, 15A make 1.5A
break

Relay Contacts: ..

Time Delay:............. 0.25 seconds to 10 seconds, adjustable.
Factory set at 4 seconds. Time delay
common to over and under trip circuit
(PR-201-TR)

Trip Points:

Over Function Trip Range*: .....0.2mA to'l.0mA adjustable
Factory set at 0.8mA
Under Function Trip Range*:........ 0t0 0.94mA, adjustable

Factory set at 0.7mA

*Both modes available simultaneously on PR-201-TR. Either mode
available singularly on PR-101-TR.

DIMENSIONS:
CONNECTIONS:

Style 2 on page 20
Figure 1 on page 21

D SQUARE J) COMPANY




REMOTE CONTROL TRANSMITTER JANUARY, 1981

&

The Remote Control Transmitter, Type RCT catalog number
CLE-306001, is utilized in remote control applications. The
RCT transmits a constant current dc control signal at ghree
different levels of 0.5, 0.75 and 1.0 mA dc. selecting the
programming sequence and using Square

101-TR, Transducer Relay, one, two o e i
: controlled from a remote location.

Catalog No.

CLE-306001

c
8

APPLICATION

DESCRIPTION

The solid state RCT provides a constant current dc control the switch§i§i yoff”” position, the control signalis 0.0 mA

signal that will remain constant even though the load may dc; wh 5 (the common terminal) shorts to 8, the

vary from 0 to 10,000 ohms. If the load exceeds 10,000 ohms, control al will be 0.5 mA dc; when 5 shorts to 7 (5 to 8

the output from the RCT will be unreliable and should not be ope trol signal will be 0.75 mA DC; and when 5

used. If three transducer relays (each transducer relay has a shqkts to 7 opens) the control signal will be 1.0 mA dc.

1000 ohm input impedance) are installed at the remote sites, L N
that leaves 7000 ohms of additional load. If number 18 wire is ree transducer relays with their trip point set at either 0.5,

used from the RCT to the transducer relays, they can be .75 or 1.0 mA DC are required for the operation of three

installed and accurately operated at a distance of 100 miles, parate remote devices.

if number 22 wire is used, the transducer relays can be oper-
ated at a distance of 40 miles and still not exceed the 10
ohm maximum load.

hen the control signal from the RCT is 0.5 mA dc, only the
transducer relay set to trip at 0.5 mA will operate, but if the
control signal is 1.0 mA dc all three transducer relays will
The control signal from the RCT varies from no out operate.
0.75 and 1.0 m A DC by selecting the appropriat@ter
The RCT is packaged in a non-conductive fiberglass rein-
The programming terminals are 5, 6, 7 and 8 afld noMgally a forced polyester case that can either be base plate or back
4-position switch is used to select the desir rmimals. When mounted. All electrical connections are made on the top cover

using number 6 screw connectors.

@O SPECIFICATIONS
Control Power-.............4... \ ...120V£10% 50/60 Hz Operating Temperature Range .................... —20°C to +70°C

Output Current: Temperature Influence..........c.cooeeiiiiiiiniinnnn. <1% of R.O.
Programming.............&....#....... R.O.(Rated Output) Output Voltage (0pen Circuit) .......oeeeeevieeenineneninens 15V DC
Terminal 5,6,7,8 open ... Qfl.........cceennnnnnnd 0.0mA dc Response Time.......cooovviviiiiininininnnnnnnn. <20 milliseconds
Terminal S shortedto6.......coeeveviiviinviniiinnnn... 1.0 mA dc Output Ripple ..uveeniiiiiiiiii e <1% P-P
Terminal 5 shortedto 7 ......ccovvvvieiiiiininnnnn. 0.75 mAdc
Terminal 5 shorted t0 8 ®.....vvvvveeeeieeeiiininne, 0.50mA dc ggﬁ::(l:?:)s'qs FSfer ]2°n page 22?

Output Loading Qu..evoeveinviiniiiiiiiiiniienennes 0-10,000 ohms P Tlgure £onpage

Output Load [ <0.1% of R.O.

SOURRE ) COMPANY D




JANUARY, 1981

APPLICATION

The PR-101-PLR Phase Loss/Phase Reversal relay will pro-
vide protection to three-phase motors and motor-driven
equipment in the event of improper phase-sequence or a loss
of one or more phases. The relay is used in conjunction with a
shunt trip breaker, contactor, motor starter, or other customer
furnished motor disconnecting means. This relay must be
used with a 3 wire control circuit. If it is used with a 2 wire
control circuit, a separate interlock mechanism must be added
to prevent the relay from “cycling” off and on when an open
phase or a phasereversal occurs. The PLR relay is used when
the need for reliable protection of motors and motor driven
equipment is essential.

PHASE LOSS/REVERSAL RELAY

Catalog No.
PR-101-PLR

DESCRIPTION

The PLR relay utilizes all solid state sensing and is fabricated
in a non-conductive fiberglass reinforced polyester case that
can be baseplate or through-the-door mounted. All connec-
tions for power and output relay contacts are made on the top
cover of the relay using number 6 screw connectors.

The PLR relay incorporates an electro-mechanical output
relay with one set of form C contacts (SPDT) rated S amperes
resistive at 120 VAC. The normally open contact betwe
terminals 10 and 9 and the normally closed contact bet
terminals 10 and 11 will remain in that state as long as cor
power and all phases are present and the phase
correct. When an abnormal phase sequence or ¢

contacts will automatically transfer. After the S@hiscon-
nected, the PLR relay will return to the norm
i.e. the contacts between terminals 10 and |

If single phase power is applied to a thr
not operate. It will be subjected tqQ exc
thermal stresses, due to the high e
lack of ventilation in a standstill \.
occurs, the PLR relay senses thifgondit

is drawing current, and will a

this condition should occur t
motor was running it would contd

echanical and
duced and the
a phase failure
, when the motor
isconnecting device. If
ected motor while the
to operate by drawing

IONS

Maximum conti

through re

sensing e S amperess

Minimu W A SN | ampere
Control Powel@onfmal)......................... 120 VAC at S VA
Line Frequency .~ . ... ..o 60 Hz
Burdento External CT’s .........cooveviiininnae. .0l ohm (.25 VA)

each phase

Output relay?ontacts .......................... 1 form C (SPDT)

rated S amperes

resistive at 120 VAC

| AY et 0.1to 8 seconds, adjustable,
factory set at 2 seconds

DIMENSIONS:
CONNECTIONS:

Style 2 on page 20
Figure 1 on page 20

D SQUARE [). COMPANY

t from the remaining two lines. A phase
sing only voltage might not detect a phase loss
use the open phase winding in the motor will
oltage almost equal to the phase voltage that was
e the PLR relay senses current, the open phase

excessi
fai r

congdition will be detected and the relay will trip disconnecting
e motor from the line.

A reversal of any two of the three phases can occur when

aintenance is performed on cabling or switching equipment.
This condition could damage motor driven machinery if not
detected quickly. The PLR relay incorporates a separate cir-
cuit that compares the phase angle relationships (phase to
phase) to ensure proper phase sequence. The PLR relay will
detect a phase reversal and disconnect the motor from the
line.

Due to the current sensing features of the PLR relay, the load
must pull current before the reverse phase condition can be
sensed. Do not utilize this relay for protecting motors driving
equipment unable to tolerate a momentary bump in the reverse
direction.

TIME DELAY

The time delay adjustment can be reached by removing the
nylon plug, located in the top of the case, and adjusting a
potentiometer with a small screwdriver.

CURRENT TRANSFORMERS

Current transformers are not furnished with the PLR relay.
The PLR relay’s low burden of .0l ohm (each phase), makes it
probable that the installation can utilize existing current trans-
formers (if present). A calculation of the burdens on the
existing CT’s must be performed to determine if they can
sustain the additional .01 ohm burden of the relay. If additional
CT’s are required, Square D Company manufactures a large
variety of CT’s to accommodate virtually any requirement.

N
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UNDER VOLTAGE RELAYS JANUARY, 1981

APPLICATION

The Under Voltage relays are reliable single phase prote&tive
relays that furnish undervoltage protection by providing€on-
tacts for actuating shunt trip breakers, cont: s, alarms or

signalling devices when the input voltage w a pre-
determined level.
Catalog No.
PR-201-UV @
DESCRIPTION 0

1y can be set by removing the
adjusting a potentiometer with a

The UV relay utilizes solid state sensing circuitry for im- The trip point
proved reliability and repeatability. When the input voltage appropriate plast
falls below a predetermined level (trip point) the UV relay small screwgjver.
contacts transfer, (relay de-energizes).

ke and can be base plate or through-the-
connections for power and output relay
on the top cover, using number 6 screw

The trip point is adjustable as specified and the time delay is
adjustable from 100 milliseconds to 6 seconds.

Pick up and drop out differential is less than 2 volts and

remains constant over the entire adjustment range. ,
SPEQNS

L 4
Ambient Temperature Range ..................... —20°C 80°C
Repeatability at 25°C ...........c.ooeviennnnn han *.5% DESCRIPTION CATALOG NUMBER
Pick up/drop out differential % han 2V PR-201-UV PR-101-Uv
Outputrelay contacts. . .. 2 form C (DPDZigra amperes Nominal Line Voltage 120VAC 240VAC
TCS.I'St'iVE at | ACQ2.5 amperes Line Frequency 50 to 400Hz 50 to 400Hz
resistive at24 /10 hp Trip Point-Adjustable 90 to 110VAC 175 to 215VAC
Factory Set At (60Hz) 98VAC 200VAC
Time Delay-Adjustable 0.1sec. to 6sec. 0.1sec. o 6 sec.

\ Factory Set At 4 sec. 4 sec.
DIMENSIONS: Style 2 on page 20

CONNECTIONS: Figure 2 on page 20

sy
A
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JANUARY, 1981 OVER VOLTAGE RELAY

APPLICATION

The PR-101-OV Over Voltage relay is a reliable single phase
protective relay that will provide overvoltage protection by
providing contacts for actuating shunt trip breakers, contac-
tors, alarms or signalling devices when the input voltage ex-

ceeds a predetermined level.
Catalog No.

PR-101-0V

p anbe set by removing the plastic plug, located
cover, and adjusting a potentiometer with a small
. The OV relay is housed in a non-conductive
s reinforced polyester case and can be either base
or through-the-door mounted. All connections for
and output relay contacts are made on the top of the
using number 6 screw connectors.

The OV relay utilizes solid state sensing circuitry for im-
proved reliability and repeatability. When the input exceeds a
predetermined level (trip point) the OV relay contacts trans-
fer, (relay energizes). The output contacts will remain trans-
ferred until the input voltage is interrupted, at which time they
will return to their normal state. The OV relay trip point is
adjustable between 130 and 150 VAC and the time delay it
fixed at | second maximum.

\ PECIFICATIONS

Nominal Line Voltage ...............c..... ... @ e.... 120VAC Repeatability at 25°C ...........coooeiieenn.n. Better than +.5%
Maximum Input Voltage............ ¥..... C continuous Output Relay
Line Frequency ........................ W W......50-400Hz Contacts .oooeveenininnnnnn.. 2 Form C (DPDT), rated 5 amperes
Ambient Temperature Range..... JX..... Wy, ..... —20°to +80°C resistive at I20VAC 2.5 amperes at
Trip Point .......ccocoeeeeneen. . Rl . ... 130 to ISOVAC, 240VAC, 1/10 hp

adjustable, factory Time Delay ..........cocooviviiiinne. I second maximum, fixed

set at 140VAC
DIMENSIONS: Style 1 on page 20

CONNECTIONS: Figure 3 on page 20

D SQURRE [] COMPANY 17




cLASS OVER/UNDER VOLTAGE RELAY JANUARY, 1981

&

APPLICATION
L 4

The PR-101-OUV, Over/Under Voltage rela#¥is_a reliable
single phase protectiverelay that will prgvid edlion from
an overvoltage and/or undervoltage cOfgitio hen the
input voltage exceeds or falls below pregsg (trip points),

a setofrelay contacts transfer providi gans of actuating
shunt trip breakers, contactors, alar alling devices.

Catalog No.
PR-101-0UV
DESCRIPTION
The OUV relay utilizes solid state sensing circuitry for im- the top 0 case, and adjusting a potentiometer with a small
proved reliability and repeatability. The output relay contacts scr i

are one (l) fOl‘m C (SPDT), and Wl" transfer (rel'dy de- ay is housed inanon_conductive fiberglass rein_

energizes) when the input voltage exceeds or falls below ester case and can be either base plate or through- o
preset levels. -door mounted. All connections for power and output
ay contactsare made on the top of the case, using number 6
The OUV trip points for both overvoltage and undervolta QRucw connectors.
are adjustable and easily accessible. The adjustments can N
reached by removing the appropriate plastic plug, locate
@FICATIONS
Nominal Line Voltage .................c........ \ Repeatability at 25°C .........c.coooiiiiiienent. Better than =.5%
Maximum Input Voltage Pick Up/Drop out differential ......................... less than 2V
Line Frequency.........coovvvviniiiiiiinn.. Output Relay
Ambient Temperature Range CoNtactS ..oeveeeeeeer e | Form C (SPDT), rated S amperes
Under Voltage Trip Point resistive at 220VAC, 2.5 amperes
resistive at 240VAC - 1/10 hp
Over Voltage Trip Point ........ .| Time Delay ....ccooeeeeiviiiiiieeeeeeeeeenn, 2 +.5 seconds, fixed
\ DIMENSIONS: Style 2 on page 20
CONNECTIONS: Figure 2 on page 20
L 4
i

SQURRE T) COMPRNY D




JANUARY, 1981

OVER/UNDER FREQUENCY RELAYS

APPLICATION

The PR Series of Over/ Under Frequency Relays, are reliable
single phase protective relays that will provide overfrequency
and underfrequency protection. Qutput contacts may be used
for actuating shunt trip breakers, contactors, alarms or signal-
ling devices when the input power frequency exceeds or falls
below predetermined levels.

DESCRIPTION

The over frequency and underfrequency trip points are ad- UF relay utilizes solid state sensing for improved relia-

justable (see specifications below) by means of a screw ad- ilityand repeatability. When the input power frequency ex-
justment that can be reached by removing the appropriat cedds or falls below predetermined levels (trip point) the QUF
plastic plug and adjusting a potentiometer with a small screw- -elay contacts transfer (relay de-energizes). The output relay
driver. ontacts are two sets of Form C (DPDT). Three frequency

relays are available: for 60Hz power system use the PR-101-
OUE for SOHz power systems use the PR-201-OUF, and for

forced polyester case and can be base plate or 400Hz power system use the PR-30I-OUE

All electrical connections are made on the S r
number 6 screw connectors.

DESCRIPTION

Nominal Line Voltage
Nominal Line Frequency
Ambient Tempera ture Range

Over Frequency Trip Point
(Adjustable)

Under Frequency Trip Point
(Adjustable)

Repeatability at 25°C

Pickup/ Dropout Differ
Temperature Effect

Output Rejdy Conta

SPECIFICATIONS
CATALOG NUMBER

PR-R01-O0UF PR-201-OUF PR-301-OUF
+10% 120V = 10% 120V + 10%
60 Hz 50 Hz 400Hz
20°C to +80°C —-20°Cto +80°C —20°Cto +80°C
62Hzto67Hz 52Hz to 55Hz 420Hz to 450 Hz
Factory Set at 62Hz Factory Setat52Hz Factory Set at 430Hz
53Hz to 58Hz 45Hz to 48Hz 350Hz to 380Hz

Factory Set at 58Hz

Better than £0.5%
0.7Hz Max.
+1% Max. Variation
Over Specified
Temperature Range

2Form C (DPDT)
rated 5 amperes
resistive at 120VAC

Factory Set at 48Hz

Better than + 0.5%
0.7Hz Max.

+ 1% Max. Variation
Over Specified

Temperature Range

2 Form C (DPDT)
rated 5 amperes
resistive at 120VAC

Factory Set at370Hz

Better than + 0.5%
0.7Hz Max
+1% Max. Variation
Over Specitied
Temperature Range

2Form C (DPDT)
rated 5 amperes
resistive at 120VAC

Time D ed) 1Second 1Second 1Second
DIMENSIONS: Style 2 on page 20
CONNECTIONS: Figure 2 on page 20
L 4

onre
u!
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RELAY WIRING DIAGRAMS

PHASE LOSS/REVERSE RELAY

q

000000

PR-101-PLR

i

120V INPUT

m,

3¢, 60Hz
LOAD
FIGURE 1
3.50
| I
|
In g
T
8-32 x.50 DEEP !
INSERTS FOR BASE 25DIA.
MOUNTING 4 HOLE
MOUNTING BRACKETS
INCULDED BUTNOT
REQUIRED
- ———
5.00

STYLE1

UNDER AND OVER/UNDER oV
OVER/UNDER FREQUENCY RELAY VOLTAGE RELAY
VOLTAGE RELAY PR-101-OUF PR-101-0V
PR-101-UV PR-201-OUF
PR-201-UV PR-301-OUF
PR-101-0UV
L 4
120 VAC INPUT : 120 VAC INPUT

0000b
(TL1T)

FIGURE 2

RELAY DIMENSIONS

JANUARY, 1981

&

—0

O

l
2 4
Y =
T !
| |
25 DIA 8-32 x .50 DEEP INSERTS
4 HOLE FOR BASE MOUNTING
MOUNTING BRACKETS INCLUDED
‘ BUTNOTREQUIRED
\ '\L 7
N A
4.75 *
121
2.75
4.18 70
106
3.43
87 3.50
é I
N - ——— -
N e
” o
3.65
_—— o ————————
93
4.25
r‘——_ —_—
108
h . Inches
| D —
Dual Dimensions Millimeters STYLE2

L_@
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JANUARY, 1981 TRANSDUCER RELAY WIRING DIAGRAM

TRANSDUCER RELAY CONNECTIO!
TRANSDUCER RELAYS Catalog No. PR-101-PLR Notes 1, 2,

PR-101-TR, PR-201-TR Catalog No. PR-201-PLR Notes 1,
. NOTES:
OPTIONAL
‘g@‘fL"é’gTT%R 1. Connect +24 Vdc to terminal 4 and dc c@mmon to terminal
o-AmAde INPUT PO WER) 2 if external dc power supply isgmilized to power relay.
2. Jumper terminals 5 & 6 forfla output relay contacts.

I

contacts will not latch
ically held.
le sensing of over voltage,

TRANSDUCER
(VOLTAGE _®_® " Without jumper on 5 & 6,
AN % 277 VAC when tripped. Contacts a
FREQUENCY ‘—:@.("_’1
POWER

3. Jumper terminals 2

7

FACTOR) 120 VAC over frequency, over ¢ ¢. Without jumper on 2 & 3,
g relay will trip for u e, under frequency, under cur-
rent, etc.
4. Relay contacts de-energized. With normal input,
+24Vdc @ X .
SIGNAL “: relay energiz acts transfer. When transducer input
SOURCE ! NOTE exceeds or trip-point, relay de-energizes.
- m > 40RS s shown in tripped condition. If the input
NOTE 2 ! e “deadband region” (no trip condition)
@__J ( (::) J lare open, 11 and 12 are closed. If the input
* es below or exceeds the ““deadband region™,
() l2avac | () and 1 close, 11 and 12 open. If input signal or
NOTE 1 ower is removed, contacts 10 and I1 close, 11 and 12
*Only one control d )
voltage i i :
FIGURE 1 24Vde, 120 VAC, or 277 VAC. \
\2 L1 ALL 2
M OLs
ey i
< O——d )
REMOTE CONTROL TRAN -0
CLE-306001 ' o—J 120VAC
A
'S 10 11
) ROL CIRCUIT
PR-101-TR |2
: j_ﬁ — L1
8 2 2 1
3 8 ° 8 10
7 1
OFF 6 ] CLE-306001 | PR-101-TR
2 4
: 120 VAGC
CONTROL g 9
POWER _ 2 1
u PR-101-TR
NOTE: Control Power 3
Transformers must be

used in starter 0 >
circuits when control J I
voltage is greater

than 120 VAC.

120 VAC

L1
FIGURE 2

D SQURARE ) COMPANY Z:i.




cLass CAPACITOR FAULT RELAY

8450

Catalog No. CLE-108001-005

DESCRIPTION

The solid state circuitry of the CFR provides reliable and consistent
operation, virtually immune to noise and voltage surges that com-
monly occur on power lines. The CFR surpasses the ANSI
C37.90a-1974, IEEE Standard 472-1974 Surge Withstand Capability
Test and the Unidirectional Impulse Test.

Current flow in the common lead of the grounded neutral connec-
tion of the capacitor bank is sensed by the CFR and when this
currentexceedsthe trippointand time delay, the CFR will trip. The
sensor core material is made of a low hysteresis alloy that is not
affected by unidirectional high current pulses, and does not retain
residual flux.

Manual resetting is not required if control power is interrupted an
then restored.

The CFR provides four current sensing ranges as follows:
Range Range Setting
0.01to 1.0 AMPEres ...ovvviiiieiiiiiiiieeeinieeannns | Ampere
0.1to 10 Amperes .. ...10 Amperes
0.2 to 20 Amperes .. ...20 Amp
1t0 100 AMPEres .....ovvveeieieeeiiineaananannnn. 00 Am

The appropriate range is selected by inserting a sup
plug in the socket labeled with the highest current ra

The current sensing trip point on all rangesis
minimum to maximum settings as listed in t
current sensitivity control is marked in 10% incr
setting is adjustable from 0.5 to 10 second
control marked in 10% increments. Sixty
rejected by the use of a low pass filter in the

armonics are
ent circuit.
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APPLICATION

A major concern for the user of capacitors containing
(polychlorinated biphenyls) is the regulation imposed by thefE PA
(Environmental Protection Agency) under the “*Toxic Subs@nce
Control Act, section 6(e),” which requires expensive proce

for containing and disposing of not only the ruptured capacitor, but
also the contaminated environment around the installation.

The Capacitor Fault Relay, Type CFR, when used with sw&hed,
shunt connected, grounded neutral capacitor s, provides a
means of disconnecting capacitor banks when 4
fail, before rupture occurs.

y capacitor
strophic faults.
the fuse protec-

The CFR detects low level fault currents,
degradation, and is notintended for detec &
Normally the catastrophic fault will be glea

tion system.

The CFR may be used in pole-top or Sati ype capacitor bank

systems.

no fault cu
closed (N,

e terminals 4/5, the normally open (N.@®.)

contacts d als 3/4. If the fault current exceeds the trip
point, the and the N.C. contactsare terminals 3/4; the
N.O. co, erminals 4/5. Magnetic latching circuitry is
provide revent automatic resetting after the CFR has tripped
due | rent. This condition requires manual resetting by

réset button, located on the front cover. Note that the
. CLE-108001-005 will operate only if the neutral fault
cren eds the preset trip point.

green light, contained within the front panel mounted reset
itch, is illuminated when control power is applied and the relay is
sing a “'no fault” condition. When the CFR trips, the green light
guishes and a red light mounted on the bottom of the case
uminates, indicating that a fault has occurred.

If more than one set of form C contacts is required, an accessory
relay, Catalog No. PN 26004-01228 is available as an option that will
provide twoadditional sets of form C contacts. No additional wiring
is required to use the optional relay. A socket and all associated
connections are provided in the CFR for this additional relay.

A watertight/dust-tight NEMA 4 enclosure with stainless steel
nless steel hinges, clamps and clamp screws allow installation of the
CFR insevere environments.

All electrical connections are made internally toan eleven terminal
barrier block with number 8 screw connectors.

SPECIFICATIONS

, +10%, 60Hz,
VA (customer furnished).
Operating Temperature Ra vkl Q.. —30°C to +70°C
Humidity (150°F at 99% R oAy..... ..0.1% affect on trip point
and time delay

Control Power Requirements .

Trip Point .....oooviiiiiiiiiii 8 7...factory set at 5.0 Amperes
on |0 Ampere range
Time Delay ......ccoveiiiiiiinninin. 0.5 to 10 seconds adjustable —
factory set at S seconds
Output Relay Contacts ....... ... 1 Form C (DPDT)

rated 10 amperes resistive,

¥4 H.P. at 120 VAC: and

1/3 H.P. at240 VAC,

80% power factor

lay SQ-D PN 26004-01228 provides two addi-
tional independent sets of form C contacts

Optional ac

Harmonic Rejection
60HZ ..o —0db 240Hz ..o —25db
120Hz .—13db 300Hz ... —-29db
18O0HZ ..o —20db 420Hz ..o —34db
Maximum Potential on Ground Bus ............. ...2,000 V, 60Hz

Overcurrent Rating (On Ground Bus) ................... 80A for 10 Sec.
3,000A for 0.0] Sec.
18,000A for Y4 cycle

Radio Frequency Infiuence Test ..............cceeenene. No effect when

SVAC, at frequencies between
10 MHz and 500 MHz injected
directly in the power input

Transient Test .........ccooooeeiiiean. ANSI C37.90a-1974 (SWC), IEEE
Standard 472-1974 — 2.5 kV Crest

Impulse Test ....ooovviiiiiiiiiie 6 kV Crest at 100 KHz
Unidirectional Impulse Test ..................... 1.2 x 50 microseconds,
6 kV Crest 70 ampere

short circuit current
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JANUARY, 1981 CAPACITOR FAULT RELAY

CAPACITOR FAULT RELAY CAPACITOR FAULT RELAY
INSTALLATION DIAGRAM BLOCK DIAGRAM

L 4

TIME DELAY ADJUST ———

TRIP POINT ADJUST —#» .‘ m

LEVEL

PRECISION
4+ RECTIFIER [ DETECTOR

T T
1

AND
FILTER

T 1

L
SURGE === — CAPACITOR
ARRESTORS == (sg\ngng-lREIs
CURRENT -
LIMITING CALLY
FUSES OPERATED)
'T.‘I’ T F3T

= 120VAC 60 Hz
e CONTROL POWER

.#__-___

PILOTLIGHT(:) [EJ FAULT INDICATOR

120AC N GREEN RED

CFR

WYE CONNECTED CAPACITOR BANKS SEBwNC%N;AR%TESD STATE.

SHOWING 3 CAPACITORS IN PARALLEL
(TYPICAL ARRANGEMENT) CONTACT RATING: 10 AMPERES
1/4 hp. @ 120 VAC
1/3 hp. @240 VAC
80% PF
\ NOTE: Theserelays contacts are available only

when yrelaypart
26004-01228 (not supplied) in installed.
A TOR FAULT RELAY DIMENSIONS
L 4
F- —

4.31 10.75

e _—————_ phvii g

09 273

RESET SWITCH WITH
GREEN POWER-ON LIGHT = j
| 6.0
= I MTG. HOLES
FAULT IQRICA Gl ! 152 as SEE DETAIL
b e
ou 32
H |
A6R
7 ITFITTING L= =4
. | =L=y'_, .25R
3.37 -1
86
s .94 DIA WINDOW ’ +
SENSOR 4 64
3.25 | 50 11.50 16
82 13 292

Inches
Millimeters

Dual Dimensions:

ey
ugs

D SQURRE ) COMPANY 23




o

) COMPANY

QUARE






