INSTALLATION

Westinghouse 1.L. 41-25142H
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

* The type CRN-1 relay is a single phase direc-
tionally controlled timing relay used to protect a-c
generators from motoring. When such a condition oc-
curs and persists for a predetermined time interval,
the generator may be tripped or an alarm sounded.
The CRN-1 may also be used to sense lagging powen
factor load flow in an abnormal direction as shown
in fig. 6. The directional unit has 30°maximum
torque characteristics and the timer unitd{is adjust-
able from approximately 2 to 40 secondsé

CONSTRUCTION AND OPERATION

The relay consists of a directienal unit; a timing
unit, and an indicating contactor switchunit.

Timer Unit (CV)

The timer unit operatesyén the, induction-disc prin-
ciple. A main coil located“en the center leg of an
“E" type laminated stnucture) produces a flux which
divides and returns through the outer legs. A shading
coil causes the flux through the left leg (front view)
to lag the main, pole’ flux. The out-of-phase fluxes
thus produced in the air gap causes a contact closing
torque.

Directional Unit D)

The directional unit is a product induction cylin-
der type unit operating on the interaction between the
polarizing circuit flux and the operating circuit flux.

Mechanically, the directional unit is composed of
four, basic components: a die-cast aluminum frame,
an electromagnet, a moving element assembly, and a
molded bridge.

SUPERSEDES I.L. 41-251.2G

*Denotes change from superseded issue.

The frame serves/as the mounting structure for the
magnetic core. The magnetic core which houses the
lower pin bearing is“secured to the frame by a locking
nut. The bearingiean be replaced, if necessary, with-
out having goWremove the magnetic core from the
frame,

The® felectromagnet has two series-connected
polarizing“€oils mounted diametrically opposite one
another; two series-connected operating coils mounted
diametrically opposite one another; and two locating
pinsy, The locating pins are used to accurately posi-
tiem the lower pin bearing, which is mounted on the
frame, with respect to the upper pin bearing, which
is threaded into the bridge. The electromagnet is
secured to the frame by four mounting screws.

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with the
cylinder rotating in an air gap formed by the electro-
magnet and the magnetic core. The stops for the
moving element contact arm are an integral part of
the bridge.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to hold-
ing the upper pin bearing, the bridge is used for
mounting the adjustable stationary contact housing.
The stationary contact housing is held in position by
a spring type clamp. The spring adjuster is‘located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type clamp.

With the contacts closed, the electrical con-
nection is made through the stationary contact hous-
ing clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its
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Figigl. “‘Fype CRN-1 Relay Without Case. 1-Directional Unit (D). 2-Timer Unit (T). 3-Indicating Contactor Switch (ICS).
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Fig. 2. Internal Schematic of the Single Trip Type CRN-1
Relay in the FT-21 Case.

potential coil is connected in series with the con-
tacts of the directional unit. Hence, the relay is
directionally controlled.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch 4s a gmall
clapper type device. A magnetic armatage, t0 which
leaf-spring mounted contacts are attached, iSiattraeted
to the magnetic core upon energization®f the switch.
When the switch closes, the moving centacts bridge
two stationary contacts, completing the “trip circuit.
Also during this operation twopfingers on the armature
deflect a spring located on the“front“of the switch,
which allows the operation imdicator target to drop.
The target is reset from the outside of the case by a
push rod located at the bettom“efsthe cover.

The front spring, in @ddition to holding the target,
provides restraint for the, armature and thus controls
the pickup value ofithe switch.

CHARACTERISTICS

The type. CRN-1 relay is available with either a
120 volt or 208 volt rating.

Timer Unit (CV)

The timer unit is rated at 120 or 208 volts, 60
éyeles,. The minimum trip value is 54% of rated
voltage. The continuous overload capacity is 100%
of rated voltage. Characteristic time curves are
shown in Fig. 4 for various voltages and time lever
settings.

Fig.'3. “Internal Schematic of the Double Trip Type CRN-1
Relay in the FT-21 Case.

Directional Unit (D)

The directional unit has its maximum torque
when the current leads the voltage by 30°. The unit
should be connected using the 30° connection. When
using this connection the maximum torque of the
relay occurs at 100% P.F. The pickup value is .02
amps at rated voltage and max. torque angle. The
pickup may be increased to .05 amps or higher by
increasing the spring tension.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has twe taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw cornection.

Trip Circuit Constant
Indicating Contact Switch (ICS)

6.5 ohms d-c resistance
0.15 ohms d-c resistance

0.2 ampere tap
2.0 ampere tap

INSTALLATION

The relays should hLe mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four niounting holes
on the flange for semi-flush mounting or by 'means of
the rear mounting stud or studs for projection r:ount-
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Fig. 4. Typical Time Curves of the Timer Unit of the
120 volt Type CRN-1 Relay. Proportional voltage
apply for the 208 volt relay,

ing. Either a mounting stud or the mounting screws
may by utilized for grounding the relay. The élec-
trical connections may be made directly to thegbermi-
nals by means of screws for steel panel mountinghor
to the terminal studs furnished with the,relayfor
thick panel mounting. The terminal studs“may be
easily removed or inserted by locking,two'nuts on the
stud and then turning the proper nut withya wrench.

For detailed FT case information refer to
I.L. 41-076.

For correct operation{‘the type CRN-1relay should
be connected so that maximumytorque occurs for unity
power factor on the gystem. Since the directional unit
has a 30° characteriSti€, thi§ may be accomplished
by using the connections“shown in Fig. 5.

The voltage operated timer unit should be con-
nected across, the line. External schematic for this
application as'shown in Fig. 5.

SETTINGS

There,is only one setting to be determined. This
is/#he, time delay of the voltage operated timer, and

it is adjusted by the time dial position. Fig. 4 gives
a curve of time delay vs time dial setting for various
impressed voltages. Time is approximately propor-
tional to time dial setting.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting“the Tead docated in
front of the tap block to the desired Setting by means
of the connecting screw. Whenfthe telay energized a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap.

ADJUSTMENTS{ AND» MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay“have/been made at the factory and
should not be‘distrubed after receipt by the customer.
If the adjustments” have been changed, the relay
taken apartyfor®repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instruétionsibelow should be followed.

All contacts should be cleaned periodically. A
conpact Burnisher S#182A836H01 is recommended for
thisgypurpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face of
the soft silver and thus impairing the contact.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. Timer Unit (CV)

The directional unit contacts must be in the
closed position when checking the operation of the
timer unit .

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to a position where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the ‘‘O’’ mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64'*.

b) For relays identified with a ‘‘T*’, located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the ““O’’mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right

e
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of the ‘O’ mark by approximately .020"". The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32".

2. Minimum Trip Current — Set the time dial to
position 6. Alternately apply 54% of rated voltage
plus 3% and minus 39%. The moving contact should
leave the backstop at plus 3% and should return to
the backstop at minus 3%.

3. Time Curve — Fiig. 4 shows the time curve
for the CRN-1 relay. With the time dial set to the
indicated position, apply the vadtages specified and
measure the operating time of the relay. The opera-
ting times should equal those of Fig. 4 plus or minus
5 percent.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being usedt
The indicator target should drop freely.

The contact gap should be approximately A047”
between the bridging moving contact and thedadjust-
able stationary contacts. The bridging mevingycon-
tact should touch both stationary contaets Simultan-
eously.

C. Directional Unit (D)

1. Contact Gap — The gap betweensthe stationary
contact and moving contact .with“the relay in a de-
energized position shouldg¢beWapproximately .022"°.

2. Sensitivity —The respective directional units
should trip with valué of gnergization and phase
angle relationships asgindicated in Table 1. The
pickup may be incfeased to .05 amps or higher by
increasing thegspringftension,

Routine Maiftenance

All rglaysdshould be inspected periodically and
the time offeperation should be checked at least once
every year or atf'such other time intervals as may be
dictated by experience to be suitable to the partic-
ular application., Phantom loads should not be used
in€testing induction-type relays because of the re-
sulting distorted current wave form which produces an
error in timing.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for

this purpose. The use of abrasive material, for clean-
ing contacts is not recommended, becatise of ‘the dan-
ger of embedding small particles in ‘the face of the
soft silver and thus impairing the contact.

Calibration

Use the following pro€edure for calibrating the
relay if the relay has“heen“taken apart for repairs or
the adjustments have been‘disturbed. This procedure
should not be usedfunléss ‘it is apparent that the
relay is not in proper/working order. (See “Accept-
ance Check”).

A. Timer UbitiCV)

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to a¥position where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the ““O’® mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64".

b) For relays identified with a “*T'’, located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the ‘O’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right
of the ‘O’ mark by approximately .020*". The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32!".

2. Minimum Trip Current — The adjustment of the
spring tension in setting the minimum trip current
value of the relay is most conveniently made with the
damping magnet removed. Close directional contacts.

With the time dial set on “0~”, wind up the spiral
spring by means of the spring adjuster untii approxi-
mately 6-3/4 convolutions show.

Set the relay time dial to position 6.

Adjust the control spring tension so that ‘he
moving contact will leave the backstop at 65 volts
+1.0% and will return to the backstop at 65 volts
-1.0%.
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TABLE 1
DIRECTIONAL UNIT SENSITIVITY
Values for Min, Pick-Upt
Rating
Relay Type Volts Volts Amperes Phase Angle Relationship
CRN-1 120 Rated .020 I leading ¥by 80°1 f
| or208 | Rated .023 I in-phasemwith Vi

t The energization quantities are input quantities at the relay terminals,

t1 Maximum torque angle.

3. Time Curve Calibration — Install the perman-
ent magnet.

Set the time dial to position #11. Apply rated
voltage to terminals 6 and 7 with directional contacts
closed. Adjust the permanent magnet keeper until
the operating time is 40 seconds *3%.

B. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

C. Directional Unit (D)

1. The upperpin bearing should be screwed,down
until there is approximately .025"" clearancefbetween

it and the top of shaft bearing. The upper pinibearing
should then be securely locked in positionfwith the
lock nut. The lower bearing position“is fixed and
cannot be adjusted.

2. The contact gap adjustment“fer the directional
unit is made as follows:

With the moving g@ontact“in the normally-opened
position, i.e. against thedright stop on bridge, screw
in the stationary contact antil both contacts just
close as indicated by a nedn lamp in the contact cir-
cuit. Then, screw the stationary contact away from
the moving contact 3/4 of a turn. The clamp holding
the stationaryhcontact housing need not be loosened
for the adjustment since the clamp utilizes a spring-
type actionfyin*holding the stationary contact in
positiony

Theiset screw in the stationary contacts have

been shop adjusted forjoptimum follow and this ad-
justment should not"beydisturbed.

The movingWeontact assembly has been factory
adjusted ofor low ‘éentact bounce performance and
should notibe“@hanged.

3...Maximym Torque Adjustment — Apply rated
voltage“to terminals ¢ and 7, and 4 amperes to ter-
minalsi8 and 9, making sure the polarities are correct.
With the voltage and current in phase, the contacts
should close, Now adjust the angle between current
and voltage to 120° (current leading the voltage).
Adjust the resistor to just close the contacts. Con-
tacts should open when the angle between current and
voltage is 120° + 1° leading.

4. The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the moving
element assembly. The spring is adjusted by plac-
ing a screwdriver or similar tool into one of the
notches located on the periphery of the spring ad-
juster and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place by
a spring type clamp that does not have to be loosened
prior to making the necessary adjustments.

The spring is to be adjusted such that the con-
tacts will close as indicated by a neon lamp in the
contact circuit when energized with the required cur-
rent and voltage as shown in Table 1. This table
indicates that the spring can be adjusted when the
phase angle relationship between the operating cir-
cuit and the polarizing circuit is at the maximum tor-
que angle or when the circuit relationship has the
operating and polarizing circuits in phase. It is
recommended that a single phase (in phase relation-

P,
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* Fig. 5. External Schematic of the Type CRN-1 for Reverse Power Protection.
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Fig. 7. Test Connections for the Timer Unit of the Type
CRN-1 Relay in the Type FT-21 Case.
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RENEWAL PARTS *

Repair work can be done most sdti torily at
the factory. However, interchan arts can be
furnished to the customers who ar& for doing
repair work. When ordering paifts ways give the
complete nameplate data.

ENERGY REQUIREMENTS

The 60 cycle burden the units of the type
CRN-1 relay are as fol :

Volt- Power O

Amperes Factor
6.5 73°
3.5 60°
5.5 47°

at current lags the voltage.

RATINGS
Circuit Continuous
Voltage 132 Vac
Current 5 Amps.
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INSTALLATION

Westinghouse 1.L. 41-251.2E
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

* The type CRN-1 relay is a single phase direc-
tionally controlled timing relay used to protect a-c
generators from motoring. When such a condition oc-
curs and persists for a predetermined time interval,
the generator may be tripped or an alarm sounded.
The directional unit has 30° maximum torque char-
acteristics and the timer unit is adjustable from
approximately 2 to 40 seconds.

CONSTRUCTION AND OPERATION

The relay consists of a directional unit, aytiming
unit, and an indicating contactor switch ginit,

Timer Unit (CV)

The timer unit operates on tfie induction-disc prin-
ciple. A main coil located ongthejcenter leg of an
“E” type laminated structure Preduces a flux which
divides and returns through the, outér legs. A shading
coil causes the flux through’theWeft leg (front view)
to lag the main pole flux. The out-of-phase fluxes
thus produced in the airsgap®eduses a contact closing
torque.

Directional Unit (D)

The directiofal unit is a product induction cylin-
der type unit ‘operating on the interaction between the
polarizing circuit®flux and the operating circuit flux.

Mechanically, the directional unit is composed of
four ¢basic components: a die-cast aluminum frame,
amelectromagnet, a moving element assembly, and a
molded*bridge.

The frame serves as the mounting structure for the
magnetic core. The magnetic core which houses the

SUPERSEDES I.L. 41-251.2D

*Denotes change from superseded issue.

lower pin bearing is seécuredto the frame by a locking
nut. The bearing can be replaced, if necessary, with-
out having to remove, the magnetic core from the
frame.

The electtemagnet has two series-connected
polarizing coibs mounted diametrically opposite one
another:; two series-connected operating coils mounted
diametrieally"opposite one another; and two locating
pins. The I6cating pins are used to accurately posi-
tion, théxlower pin bearing, which is mounted on the
framepwith respect to the upper pin bearing, which
is“lireaded into the bridge. The electromagnet is
secured to the frame by four mounting screws.

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with the
cylinder rotating in an air gap formed by the electro-
magnet and the magnetic core. The stops for the
moving element contact arm are an integral part of
the bridge.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to hold-
ing the upper pin bearing, the bridge is used for
mounting the adjustable stationary contact housing.
The stationary contact housing is held in position by
a spring type clamp. The spring adjuster is located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type clamp.

With the contacts closed, the electrical con-
nection is made through the stationary contact hous-
ing clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its

EFFECTIVE OCTOBER 1967
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Fig. 1.\Type’CRN-1 Relay Without Case.

1-Directional Unit (D). 2- Timer Unit (T).

3-Indicating Contactor Switch (ICS).
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Fig. 2. Internal Schematic of the Single Trip Type CRN-1
Relay in the FT-21 Case.

potential coil is connected in series with the con-
tacts of the directional unit. Hence, the relay is
directionally controlled.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch 4s,a &mall
clapper type device. A magnetic armatdre, totwhich
leaf-spring mounted contacts are attached, is‘agtracted
to the magnetic core upon energization 6f the,switch.
When the switch closes, the moving conftacts bridge
two stationary contacts, completing the,trip circuit.
Also during this operation two‘fingers on/the armature
deflect a spring located on the froent of the switch,
which allows the operation indicator target to drop.
The target is reset from the‘outside of the case by a
push rod located at the bettom offthe cover.

The front spring, in addition to holding the target,
provides restraint for thegarmature and thus controls
the pickup valueyof the switch.

CHARACTERISTICS

The type “GRN-1 relay is available with either a
120 volt or 208 volt rating.

Timer Unit (€V)

The timer unit is rated at 120 or 208 volts, 60
cycles., The minimum trip value is 54% of rated
veltage. The continuous overload capacity is 110%
of rated voltage. Characteristic time curves are
shown in Fig. 4 for various voltages and time lever
settings.

Fig. 3x Internal Schematic of the Double Trip Type CRN-1
Relay in the FT-21 Case.

Directional Unit (D)

The directional unit has its maximum torque when
the current leads the voltage by 30°. The unit should
be connected using the 30° connection. When using
this connection the maximum torque of the relay
occurs at 100% P.F'.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constant
Indicating Contact Switch (ICS)

6.5 ohms d-c resistance
0.15 ohms d-c resistance

0.2 ampere tap
2.0 ampere tap

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
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Fig. 4. Typical Time Curves of the Timer Unit of the
120 volt Type CRN-1 Relay. Proportional voltage
apply for the 208 volt relay.

ing. Either a mounting stud or the mounting screws
may by utilized for grounding the relay. The élec-
trical connections may be made directly to thestermi-
nals by means of screws for steel panel mounting or
to the terminal studs furnished with théyrelaysfor
thick panel mounting. The terminal studs“may be
easily removed or inserted by lockingtwo“nuts on the
stud and then turning the proper nut withya wrench.

For detailed FT case information refer to
I.L. 41-076.

For correct operation,‘the t¥ype @RN-1 relay should
be connected so that maximumytorque occurs for unity
power factor on the Systeim. Since the directional unit
has a 30° characteristic, this may be accomplished
by using the connections“shown in Fig. 5.

The voltage operated timer unit should be con-
nected across, the line. External schematic for this
application,as‘shown in Fig. 5.

SETTINGS

Thereyis only one setting to be determined. This
isi the,time delay of the voltage operated timer, and

it is adjusted by the time dial position. Fig. 4 gives
a curve of time delay vs time dial setting for various
impressed voltages. Time is approximately propor-
tional to time dial setting.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead docated in
front of the tap block to the desired setting by means
of the connecting screw. When/the relay energized a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap.

ADJUSTMENTSo AND» MAINTENANCE

The proper adjustments to insure correct opera-
tion of this felay ‘have /been made at the factory and
should not be'distrubed after receipt by the customer,
If the ddjustments” have been changed, the relay
taken apartyfor repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instructions®b€low should be followed.

All, contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this“wpurpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face of
the soft silver and thus impairing the contact.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. Timer Unit (CV)

_The directional unit contacts must be in the
closed position when checking the operation of the
timer unit .

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to a position where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the ‘“O’’ mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64*’,

b) For relays identified with a ‘‘T*’, located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the ““O'’mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right

s,
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of the ‘O’ mark by approximately .020”". The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32".

2. Minimum Trip Current — Set the time dial to
position 6. Alternately apply 54% of rated voltage
plus 3% and minus 3%. The moving contact should
leave the backstop at plus 3% and should return to
the backstop at minus 3%.

3. Time Curve — Fig. 4 shows the time curve
for the CRN-1 relay. With the time dial set to the
indicated position, apply the vdtages specified and
measure the operating time of the relay. The opera-
ting times should equal those of Fig, 4 plus or minus
5 percent.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being used®
The indicator target should drop freely.

The contact gap should be approximately 047~
between the bridging moving contact and theyadjust-
able stationary contacts. The bridging movingleon-
tact should touch both stationary conta€ts, simultan-
eously.

C. Directional Unit (D)

1. Contact Gap — The gap betweensthe stationary
contact and moving contact with the relay in a de-
energized position shouldybe “approximately .020”.

2. Sensitivity — Thefrespective directional units
should trip with value),of energization and phase
angle relationships @S%indicated in Table 1.

Routine Maintenance

All relaysg#should be inspected periodically and
the time of operation should be checked at least once
every year or atisuch other time intervals as may be
dictated by experience to be suitable to the partic-
ular application. Phantom loads should not be used
in testing induction-type relays because of the re-
sulting distorted current wave form which produces an
error in timing.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for

this purpose. The use of abrasive material\for clean-
ing contacts is not recommended, becadise of the dan-
ger of embedding small particles in the fage of the
soft silver and thus impairing the contact:

Calibration

Use the following procdedure, for calibrating the
relay if the relay has been“taken apart for repairs or
the adjustments have been‘disturbed. This procedure
should not be usedfunless it is apparent that the
relay is not in proper working order. (See “Accept-
ance Check”),

A. Timer Unit(€V)

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to. a'position where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the ‘O’ mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64*’.

b) For relays identified with a ‘‘T*’, located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the ““O’’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right
of the “‘O"” mark by approximately .020’’. The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32”.

2. Minimum Trip Current — The adjustment of the
spring tension in setting the minimum trip current
value of the relay is most conveniently made with the
damping magnet removed. Close directional contacts.

With the time dial set on “0”, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay time dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop at 65 volts
+1.0% and will return to the backstop at 65 volts
-1.0%.
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TABLE 1
DIRECTIONAL UNIT SENSITIVITY
Values for Min, Pick-Upt
Rating
Relay Type Volts Volts Amperes Phase Angle Relationship
CRN-1 120 Rated .020 I leading4y, bysd0° 11
or 208 Rated .023 I in-phasemwith®

t The energization quantities are input quantities at the relay terminals.

1t Maximum torque angle.

3. Time Curve Calibration — Install the perman-
ent magnet.

Set the time dial to position #11. Apply rated
voltage to terminals 6 and 7 with directional contacts
closed. Adjust the permanent magnet keeper until
the operating time is 40 seconds +3%.

B. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

C. Directional Unit (D)

1. The upperpin bearing should be screwed'down
until there is approximately .025"" clearance between

it and the top of shaft bearing. The upper, pinbearing
should then be securely locked in positiomywith the
lock nut. The lower bearing positioniis fixed and
cannot be adjusted.

2. The contact gap adjustmentyfor the directional
unit is made as follows:

With the moving gontactyin the normally-opened
position, i.e. against theftight“stop on bridge, screw
in the stationary weomntact antil both contacts just
close as indicated by a*neéon lamp in the contact cir-
cuit. Then, screw the stationary contact away from
the moving contact 3/4 of a turn. The clamp holding
the stationary contact housing need not be loosened
for the adjustment since the clamp utilizes a spring-
type action, Tnoholding the stationary contact in
position.

The)set screw in the stationary contacts have

been shop adjusted for, optimum follow and this ad-
justment should nof“be, disturbed.

The movingycontact assembly has been factory
adjusted, for low “eontact bounce performance and
should noty,be%ehanged.

3.('Maximiim Torque Adjustment — Apply rated
voltageyto terminals 6 and 7, and 4 amperes to ter-
minals,8 and 9, making sure the polarities are correct.
With the voltage and current in phase, the contacts
should close. Now adjust the angle between current
and voltage to 120° (current leading the voltage).
Adjust the resistor to just close the contacts. Con-
tacts should open when the angle between current and
voltage is 120° + 1° leading,

4. The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the moving
element assembly. The spring is adjusted by plac-
ing a screwdriver or similar tool into one of the
notches located on the periphery of the spring ad-
juster and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place by
a spring type clamp that does not have to be loosened
prior to making the necessary adjustments,

The spring is to be adjusted such that the con-
tacts will close as indicated by a neon lamp in the
contact circuit when energized with the required cur-
rent and voltage as shown in Table 1. This table
indicates that the spring can be adjusted when the
phase angle relationship between the operating cir-
cuit and the polarizing circuit is at the maximum tor-
que angle or when the circuit relationship has the
operating and polarizing circuits in phase. It is
recommended that a single phase (in phase relation-

Y
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Fig. 7. Test Connections for the Timer Unit of the Type
CRN-1 Relay in the Type FT-21 Case.
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RENEWAL PARTS L 4

Repair work can be done most
the factory. However, interch e parts can be
furnished to the customers whoaaN d for doing
repair work. When ordering always give the
complete nameplate data.

ENERGY REQU MENTS

The 60 cycle burde f the units of the type
CRN-1 relay are as WS
Volt- Power O
: at

Factor

Amperes

Coil

Timer oltage 6.5 730

Directi

Pot ted voltage 3.5 60°
Dire
c t 5 Amps. 5.5 47°

hat current lags the voltage.
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INSTALLATION

Westinghouse I.L. 41-2512E
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

* The type CRN-1 relay is a single phasc direc-
tionally controlled timing relay used to protect a-c
generators from motoring. When such a condition oc-
curs and persists for a predetermined time interval,
the generator may be tripped or an alarm sounded.
The directional unit has 30° maximum torque char-
acteristics and the timer unit is adjustable from
approximately 2 to 40 seconds.

CONSTRUCTION AND OPERATHION

The relay consists of a directional unit, ‘aytiming
unit, and an indicating contactor switch Ainit.

Timer Unit (CV)

The timer unit operates on the induction-disc prin-
ciple. A main coil located ongthéycenter leg of an
“E”® type laminated structure ‘éroduces a flux which
divides and returns through the outer legs. A shading
coil causes the flux through theWléft leg (front view)
to lag the main pole flux. The out-of-phase fluxes
thus produced in the airggap¥eauses a contact closing
torque.

Directional Umit (DY)

The dirfectional unit is a product induction cylin-
der type unit‘operating on the interaction between the
polarizing circuitiflux and the operating circuit flux.

Mechanically, the directional unit is composed of
fourgbasic components: a die-cast aluminum frame,
an,eleetromagnet, a moving element assembly, and a
molded'bridge.

The frame serves as the mounting structure for the
magnetic core. The magnetic core which houses the

SUPERSEDES I.L. 41-251.2D

*Denotes change from superseded issue.

lower pin bearing is sgcured,to the frame by a locking
nut. The bearing can be freplaced, if necessary, with-
out having to remove, the magnetic core from the
frame.

The electremagnet has two series-connected
polarizing coils mounted diametrically opposite one
another:; two series-connected operating coils mounted
diametrieally¥*opposite one another; and two locating
pins. The locating pins are used to accurately posi-
tion therlower pin bearing, which is mounted on the
framey with respect to the upper pin bearing, which
isWthreaded into the bridge. The electromagnet is
secured to the frame by four mounting screws.

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with the
cylinder rotating in an air gap formed by the electro-
magnet and the magnetic core. The stops for the
moving element contact arm are an integral part of
the bridge.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to hold-
ing the upper pin bearing, the bridge is used for
mounting the adjustable stationary contact housing.
The stationary contact housing is held in position by
a spring type clamp. The spring adjuster is located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type clamp.

With the contacts closed, the electrical con-
nection is made through the stationary contact hous-
ing clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its

EFFECTIVE OCTOBER 1967
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Fig. 1. \Type’CRN-1 Relay Without Case. 1-Directional Unit (D). 2-Timer Unit (T). 3- Indicating Contactor Switch (ICS).
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Fig. 2. Internal Schematic of the Single Trip Type CRN-1
Relay in the FT-21 Case.

potential coil is connected in series with the con-
tacts of the directional unit. Hence, the relay is
directionally controlled.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch 4s, a &mall
clapper type device. A magnetic armatdre, to. which
leaf-spring mounted contacts are attached, is‘attracted
to the magnetic core upon energization/of the switch.
When the switch closes, the moving conftacts bridge
two stationary contacts, completing the,trip circuit.
Also during this operation twoffingers on'the armature
deflect a spring located on the ftent of the switch,
which allows the operation indicator’ target to drop.
The target is reset from thejeutside of the case by a
push rod located at the bettom ‘@ffthe cover.

The front spring, in addition to holding the target,
provides restraint for thejsarmature and thus controls
the pickup valde,of the switch.

CHARACTERISTICS

The type“€RN-1 relay is available with either a
120 volt or 208 volt rating.

Timer Unit (CV)

The timer unit is rated at 120 or 208 volts, 60
cycless, The minimum trip value is 54% of rated
veltage. The continuous overload capacity is 110%
of rated voltage. Characteristic time curves are
shown in Fig. 4 for various voltages and time lever
settings.

Fig.'3. ‘Iaternal Schematic of the Double Trip Type CRN-1
Relay in the FT-21 Case.

Directional Unit (D)

The directional unit has its maximum torque when
the current leads the voltage by 30°. The unit should
be connected using the 30° connection. When using
this connection the maximum torque of the relay
occurs at 100% P.F.

"/bl)/ ~ 7\:>’/f ’}\c)- / Sce -
E48

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

Trip Circuit

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constant
Indicating Contact Switch (ICS)

6.5 ohms d-c resistance
0.15 ohms d-c resistance

0.2 ampere tap
2.0 ampere tap

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
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Fig. 4. Typical Time Curves of the Timer Unit of the
120 volt Type CRN-1 Relay. Proportional voltage
apply for the 208 volt relay.

ing. Either a mounting stud or the mounting screws
may by utilized for grounding the relay. The elecs
trical connections may be made directly to thegtermi-
nals by means of screws for steel panel mounting{or
to the terminal studs furnished with theyrelay for
thick panel mounting. The terminal studs“may be
easily removed or inserted by locking,two“nuts on the
stud and then turning the proper nut withya wrench.

For detailed FT case information refer to
I.L. 41-076.

For correct operation;the type CRN-1 relay should
be connected so that maximumytorque occurs for unity
power factor on the system. Since the directional unit
has a 30° characteristi€, thiS may be accomplished
by using the connections“shown in Fig. 5.

The voltage operated timer unit should be con-
nected across, the line. External schematic for this
application as ‘shown in Fig. 5.

SETTINGS

Thereyis only one setting to be determined. This
is the, time delay of the voltage operated timer, and

it is adjusted by the time dial position. Fig. 4 gives
a curve of time delay vs time dial setting for various
impressed voltages. Time is approximately propor-
tional to time dial setting.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting ‘the lead docated in
front of the tap block to the desired setting by means
of the connecting screw. When/the relay energized a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap.

ADJUSTMENTS4 ANDy MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay “have jbeen made at the factory and
should not be 'distrubed after receipt by the customer.
If the adjustments“have been changed, the relay
taken apartyfor-repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instructions'b€low should be followed.

All. contacts should be cleaned periodically. A
contact) burnisher S#182A836H01 is recommended for
this“apurpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face of
the soft silver and thus impairing the contact.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. Timer Unit (CV)

_The directional unit contacts must be in the
closed position when checking the operation of the
timer unit .

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to a position where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the ‘‘O’’ mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64°’.

b) For relays identified with a ‘‘T’’, located at
lower left of stationary contact block, the index
mark on the movement frame will coincide with
the ‘O’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right



TYPE CRN-1 RELAY

l.L. 415251.2E

of the ‘“O" mark by approximately .020"". The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32".

2. Minimum Trip Current — Set the time dial to
position 6. Alternately apply 54% of rated voltage
plus 3% and minus 3%. The moving contact should
leave the backstop at plus 3% and should return to
the backstop at minus 3%.

3. Time Curve — Fig. 4 shows the time curve
for the CRN-1 relay. With the time dial set to the
indicated position, apply the vdtages specified and
measure the operating time of the relay. The opera-
ting times should equal those of Fig. 4 plus or minus
5 percent.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being usedt
The indicator target should drop freely.

The contact gap should be approximately 047"
between the bridging moving contact and the.@djust-
able stationary contacts. The bridging meyingycon-
tact should touch both stationary contaets simultan-
eously.

C. Directional Unit (D)

1. Contact Gap — The gap betweengthe stationary
contact and moving contact with the relay in a de-
energized position shouldgbeWapproximately .020”.

2. Sensitivity — Thefréspecetive directional units
should trip with value, of energization and phase
angle relationships assindiéated in Table 1.

Routine Maintenance

All relays#should” be inspected periodically and
the time of‘@peration should be checked at least once
every year or atfsuch other time intervals as may be
dictated by experience to be suitable to the partic-
ular application. Phantom loads should not be used
in ¢esting induction-type relays because of the re-
sulting distorted current wave form which produces an
error in timing.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for

this purpose. The use of abrasive material, for ¢lean-
ing contacts is not recommended, becatise ofthe dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact:

Calibration

Use the following pro¢edure for calibrating the
relay if the relay has “been®taken apart for repairs or
the adjustments have been‘disturbed. This procedure
should not be usedfunleéss ‘it is apparent that the
relay is not in proper (working order. (See “Accept-
ance Check?”),

A. Timer UnityCV)

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to a¥position where the stationary contact is
resbing against its backstop. The index mark
located on the movement frame should coincide
with the ““O’’ mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64°’’.

b) For relays identified with a ‘“T*’, located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the ‘“O’’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right
of the ‘O’ mark by approximately .020’". The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32".

2. Minimum Trip Current — The adjustment of the
spring tension in setting the minimum trip current
value of the relay is most conveniently made with the
damping magnet removed. Close directional contacts.

With the time dial set on “0”, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show,

Set the relay time dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop at 65 volts
+1.0% and will return to the backstop at 65 volts
-1.0%.
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TABLE 1
DIRECTIONAL UNIT SENSITIVITY
Values for Min, Pick-Upt
Rating
Relay Type Volts Volts Amperes Phase Angle Relationship
CRN-1 120 Rated .020 I leading ¥ by 307
or 208 Rated .023 I in-phasegwith V.

t The energization quantities are input quantities at the relay terminals.

tt Maximum torque angle.

3. Time Curve Calibration — Install the perman-
ent magnet.

Set the time dial to position #11. Apply rated
voltage to terminals 6 and 7 with directional contacts
closed. Adjust the permanent magnet keeper until
the operating time is 40 seconds *+3%.

B. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

C. Directional Unit (D)

1. The upper pin bearing should be screwed down
until there is approximately .025’" clearancefbetween

it and the top of shaft bearing. The uppér pin\bearing
should then be securely locked in positiompwith the
lock nut. The lower bearing positionmtis fixed and
cannot be adjusted.

2. The contact gap adjustmentifor the directional
unit is made as follows:

With the moving cOntactyin the normally-opened
position, i.e. against thedright“stop on bridge, screw
in the stationary contact until both contacts just
close as indicated by a“neon lamp in the contact cir-
cuit. Then, screw the stationary contact away from
the moving contact 3/4 of a turn. The clamp holding
the stationary contact” housing need not be loosened
for the adjustment since the clamp utilizes a spring-
type action, “im hholding the stationary contact in
position.

The )set screw in the stationary contacts have

been shop adjusted for,optimum follow and this ad-
justment should notsbe, disturbed.

The movingycontact assembly has been factory
adjusted for low “eontact bounce performance and
should not, bésehanged.

3. (Maximum Torque Adjustment — Apply rated
voltagepto terminals 6 and 7, and 4 amperes to ter-
minals, 8 and 9, making sure the polarities are correct.
With''the” voltage and current in phase, the contacts
should close. Now adjust the angle between current
and voltage to 120° (current leading the voltage).
Adjust the resistor to just close the contacts. Con-
tacts should open when the angle between current and
voltage is 120° + 1° leading.

4. The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the moving
element assembly. The spring is adjusted by plac-
ing a screwdriver or similar tool into one of the
notches located on the periphery of the spring ad-
juster and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place by
a spring type clamp that does not have to be loosened
prior to making the necessary adjustments.

The spring is to be adjusted such that the con-
tacts will close as indicated by a neon lamp in the
contact circuit when energized with the required cur-
rent and voltage as shown in Table 1. This table
indicates that the spring can be adjusted when the
phase angle relationship between the operating cir-
cuit and the polarizing circuit is at the maximum tor-
que angle or when the circuit relationship has the
operating and polarizing circuits in phase. It is
recommended that a single phase (in phase relation-

LRy,
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I.L. 41-251.2
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CRN-1 relay is a three phase direction-
ally controlled timing relay used to protect a-c gen-
erators from motoring. When such a condition occurs
and persists for a predetermined time interval, the
generator may be tripped or an alarm sounded. The
directional unit has watt characteristics and the timer;
unit is adjustable from approximately 2 to 40 seconds.

CONSTRUCTION AND OPERATION

The relay econsists of a directional unit, a timing
unit, and an indicating contactor switch unit.

Timer Unit (CV)

The timer unit operates on thé”induetion-disc prin-
ciple. A main coil located on the “e¢enter leg of an
“E” type laminated structure pfeduces a flux which
divides and returns through theleuterilegs. A shading
coil causes the flux throughthe left leg (front view)
to lag the main pole flux., The out-of-phase fluxes
thus produced in the airggap ca@ises a contact closing
torque.

Directional Unit (D)

)

The directional unit is a product induction cylin-
der type unit operating on the interaction between the
polarizing circuit flux and the operating circuit flux.

Mechanically, the directional unit is composed of
four basic components: a die-cast aluminum frame,
an electromagnet, a moving element assembly, and a
molded bridge.

The frame serves as the mounting structure for the
magnetic core. The magnetic core which houses the

NEW INFORMATION

lower pin bearing is securedito the frame by a locking
nut. The bearing can be'réplaced, if necessary, with-
out having to removeyjthe  magnetic core from the
frame.

The electromagnet has two series-connected
polarizing coilsWmounted diametrically opposite one
another; two series-connected operating coils mounted
diamétrically opposite one another; two magnetic ad-
justing) plugs; upper and lower adjusting plug clips,
ahdytwo locating pins. The locating pins are used to
accurately’ position the lower pin bearing, which is
moeunted on the frame, with respect to the upper pin
bearing, which is threaded into the bridge. The elec-
tromagnet is secured to the frame by four mounting
SCrews.

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with the
cylinder rotating in an air gap formed by the electro-
magnet and the magnetic core. The stops for the
moving element contact arm are an integral part of
the bridge.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to hold-
ing the upper pin bearing, the bridge is used for
mounting the adjustable stationary contact housing.
The stationary contact housing is held in position by
a spring type clamp. The spring adjuster is located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type clamp.

With the contacts closed, the electrical con-
nection is made through the stationary contact hous-
ing clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its

EFFECTIVE NOVEMBER 1959
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Fig. 1) Type CRN-1 Relay Without Case. 1-Directional Unit (D). 2-Timer Unit (T). 3-Indicating Contactor Switch (ICS).
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Fig. 2. Internal Schematic of the Single Trip Type CRN-1
Relay in the FT-21 Case.

potential coil is connected in series with the con-
tacts of the directional unit. Hence, the relay is
directionally controlled.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is “ajsmall
clapper type device. A magnetic armature,“te which
leaf-spring mounted contacts are attached,dsyattracted
to the magnetic core upon energization of the switch.
When the switch closes, the moving eontagcts bridge
two stationary contacts, completing/ the trip circuit.
Also during this operation two fingers‘onsthe armature
deflect a spring located on the! fronthof the switch,
which allows the operationWindicator target to drop.
The target is reset from the_outside of the case by a
push rod located at the bottom of the cover.

The front spring, ipFadditién to holding the target,
provides restraint for the armature and thus controls
the pickup value ofithe‘switch.

CHARACTERISTICS

The type CRN#41 relay is available with either a
120 volt or 208 volt rating.

Timer Unit (CV)

The) timer unit is rated at 120 or 208 volts, 60
cycles.”™ The minimum trip value is 54% of rated
voltage. The continuous overload capacity is 110%
of) rated voltage. Characteristic time curves are
shown in Fig. 4 for various voltages and time lever
Settings.

Fiig. 3. “Interhal Schematic of the Double Trip Type CRN-1
Relay in the FT-21 Case,

Direétional Unit (D)

The directional unit has its maximum torque when
the current leads the voltage by 30°. The unit should
be connected using the 30° connection. When using
this connection the maximum torque of the relay
occurs at 100% P.F.

Trip Circuit
The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-

cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constant
Indicating Contact Switch (ICS)

0.2 ampere tap
2.0 ampere tap

6.5 ohms d-c resistance
0.15 ohms d-c resistance

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-




TYPE CRN-1 RELAY

T

(3]

o

I
[T

CLOSING TIME IN SECONDS
o
[e]
1
1
1
i

i23456789|0ll

TIME DIAL POSITION

Fig. 4. Typical Time Curves of the Timer Unit of the
120 volt Type CRN-1 Relay. Proportional voltage
apply for the 208 volt relay.

ing. Either a mounting stud or the mounting s€rews
may by utilized for grounding the relay. The “elec-
trical connections may be made directly to the termi-
nals by means of screws for steel panel, mounting or
to the terminal studs furnished withgthefrelay for
thick panel mounting. The terminal “studs may be
easily removed or inserted by lockingitwo nuts on the
stud and then turning the proper niit“'with“a wrench.

For detailed FT caseinformation refer to
1.L. 41-076.

For correct operation, the type CRN-1 relay should
be connected so that maximumtorque occurs for unity
power factor on the“system.4Since the directional unit
has a 30° characteristie,/ this may be accomplished
by using the connections shown in Fig. 5.

The voltage operated timer unit should be con-
nected across, the line. External schematic for this
application as,shown in Fig. 5.

SETTINGS

There is only one setting to be determined. This
isythe time delay of the voltage operated timer, and

it is adjusted by the time dial position. Fig. 4 gives
a curve of time delay vs time dial setting for various
impressed voltages. Time is approximately prepor-
tional to time dial setting.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the léad located in
front of the tap block to the deSired setting by means
of the connecting screw. When the/relay energized a
125 or 250 volt d-c type WEnhrelay'switch, or equiva-
lent, use the 0.2 ampere 4ap.

ADJUSTMENTSSAND MAINTENANCE

The proper 'adjustments to insure correct opera-
tion of this'relay have been made at the factory and
should not be'distrubed after receipt by the customer.
If the “adjustments have been changed, the relay
takenWdpartifor repairs, or if it is desired to check
the ddjustments at regular maintenance periods, the
instruetions below should be followed.

Ally contacts should be cleaned periodically. A
contaet burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face of
the soft silver and thus impairing the contact.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. Timer Unit (CV)

The directional unit contacts must be in the
closed position when checking the operation of the
timer unit.

1. Contacts — By turning the time dial, move the
moving contacts until they deflect the stationary
contact to a position where the stationary contact is
just resting against its backstop. The index mark
located on the movement frame should coincide with
the “O” mark on the time dial.

For double trip relays, the follow on the station-
ary contacts should be approximately .032”.

2. Minimum Trip Current — Set the time dial to
position 6. Alternately apply 54% of rated voltage
plus 3% and minus 3%. The moving contact should
leave the backstop at plus 3% and should return to
the backstop at minus 3%.
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3. Time Curve — Fig. 4 shows the time curve
for the CRN-1 relay. With the time dial set to the
indicated position, apply the vdtages specified and
measure the operating time of the relay. The opera-
ting times should equal those of Fig. 4 plus or minus
5 percent.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

The contact gap should be approximately .047”
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving con-
tact should touch both stationary contacts simultan-
eously.

C. Directional Unit (D)

1. Contact Gap — The gap between the stationary
contact and moving contact with the relay in a de-
energized position should be approximately .020”.

2. Sensitivity — The respective directional units
should trip with value of energization and/phase
angle relationships as indicated in Table 1.

Routine Maintenance

All relays should be inspected periodigally and
the time of operation should be checked at least once
every year or at such other time éntervals as may be
dictated by experience to be suitable to“the partic-
ular application. Phantom loadsyshould’not be used
in testing induction-type relays beecause of the re-
sulting distorted current wavesformywhich produces an
error in timing,

All contacts should be’periodically cleaned. A
contact burnisher 4#182A836H01 is recommended for
this purpose. The useyof abrasive material for clean-
ing contacts i§ not#fecommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thus.dmpairing the contact.

Calibration

Uselthe following procedure for calibrating the
relay ifathe relay has been taken apart for repairs or
thesadjustments have been disturbed. This procedure
should not be used unless it is apparent that the
relay, is not in proper working order, (See “Accept-
ance Check?”).

A. Timer Unit (CV)

1. Contacts — By turning the time dial move the
moving contacts until they deflect the stationary con-
tact to a position where the stationary contact is
just resting against its backstop. The index mark
located on the movement framegshould coincide with
the “0” mark on the time dial.

For double trip relays/only, the follow on the
stationary contacts is obtdined through the use of the
stationary contact adjusting screw. The upper sta-
tionary contact is adjusted first such that there is ap-
proximately .032®%follow. The lower stationary con-
tact is then adjusted®such that both stationary con-
tacts make contactysimultaneously with their respec-
tive moving contaect.

2. Minimum Trip Current — The adjustment of the
spring teénsion in setting the minimum trip current
value ofythe relay is most conveniently made with the
damping magnet removed. Close directional contacts.

With the time dial set on “0®, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set therelay time dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop at 65 volts
+1.0% and will return to the backstop at 65 volts
-1.0%.

3. Time Curve Calibration — Install the perman-
ent magnet.

Set the time dial to position #11. Apply rated
voltage to terminals 6 and 7 with directional contacts
closed. Adjust the permanent magnet keeper until
the operating time is 40 seconds +3%.

B. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

C. Directional Unit (D)

1. The upper pin bearing should be screwed down
until there is approximately 1/64” clearance between



TYPE CRN-1 RELAY

TABLE 1
DIRECTIONAL UNIT SENSITIVITY
Values for Min, Pick-Upt
Rating
Relay Type Volts Volts Amperes Phase Angle Rélationship
CRN-1 120 Rated .020 I leading,V by80°t1
or 208 Rated .023 I in-phaseywith V

t The energization quantities are input quantities at the relay terminals.

t1 Maximum torque angle.

it and the top of shaft bearing. The upper pin bearing
should then be securely locked in position with the
lock nut, The lower bearing position is fixed and
cannot be adjusted.

2. The contact gap adjustment for the directional
unit is made as follows:

With the moving contact in the normally-openéd
position, i.e. against the right stop on bridge, s€rew
in the stationary contact until both contactSyjust
close as indicated by a neon lamp in the contact cir-
cuit. Then, screw the stationary contact away frem
the moving contact one-half turn. The clamp ‘“holding
the stationary contact housing need not be loosened
for the adjustment since the clamp utilizes a spring-
type action in holding the stationaryycontact in
position.

The set screw in the stationary contacts have
been shop adjusted for optimum follow and this ad-
justment should not be distirbed.

The moving contactWassembly has been factory
adjusted for low’ confact “bounce performance and
should not be changed.

3. Maximum Torque Adjustment — Apply rated
voltage to terminals 6 and 7, and 4 amperes to ter-
minals 8 and 9, making sure the polarities are correct.
With theyvoltage and current in phase, the contacts
should clese.” Now adjust the angle between current
and ‘woltage to 120° (current leading the voltage).
Ad@justithe resistor to just close the contacts. Con-
tacts should open when the angle between current and
voltage is 120° + 1° leading. The purpose of the

resistor is to(calibrate the relay for maximum torque
at 120° leading ‘without the use of an external phase
shifting network:

4, The sensitivity adjustment is made by varying
the tension“of the spiral spring attached to the moving
element ‘assembly. The spring is adjusted by plac-
ing ‘ay . screwdriver or similar tool into one of the
notches located on the periphery of the spring ad-
juster and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place by
a spring type clamp that does not have to be loosened
prior to making the necessary adjustments.

The spring is to be adjusted such that the con-
tacts will close as indicated by a neon lamp in the
contact circuit when energized with the required cur-
rent and voltage as shown in Table 1. This table
indicates that the spring can be adjusted when the
phase angle relationship between the operating cir-
cuit and the polarizing circuit is at the maximum tor-
que angle or when the circuit relationship has the
operating and polarizinig circuits in phase. It is
recommended that a single phase (in phase relation-
ship) set-up be used as a matter of ease and con-
venience.

5. The magnetic plugs are used to reverse any
unwanted spurious torques that may be present when
the relay is energized on current alone.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate data.
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Figné. Test Connections for the Timer Unit of the Type

CRN-1 Relay in the Type FT-21 Case.

ENERGY REQUIREMENTS

The 60 cycle burden of the units of the type

CRN-1 relay are as follows:

Volt- Power O
Coil Burden at Amperes Factor
Timer Rated voltage 6.5 730
Directional
Potential Rated voltage 3.5 60°
Directional
Current 5 Amps. 5.5 47°

O Angle that current lags the voltage.
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I.L. 41-25142
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CRN-1 relay is a three phase direction-
ally controlled timing relay used to protect a-c gen-
erators from motoring. When such a condition occurs
and persists for a predetermined time interval, the
generator may be tripped or an alarm sounded. The
directional unit has watt characteristics and the timen
unit is adjustable from approximately 2 to 40 secends.

CONSTRUCTION AND OPERATION

The relay consists of a directional unit, a“timing
unit, and an indicating contactor switch unit.

Timer Unit (CV)

The timer unit operates on thé induction-disc prin-
ciple. A main coil located on the%eenter leg of an
“E” type laminated structure pfoduces®a flux which
divides and returns through the,outerlegs. A shading
coil causes the flux throughsthe“left leg (front view)
to lag the main pole flux,. The out-of-phase fluxes
thus produced in the air,gap causes a contact closing
torque.

Directional Unit’(D)

The direc¢tional unit is a product induction cylin-
der type unit operating on the interaction between the
polarizing circuit flux and the operating circuit flux.

Mechanically, the directional unit is composed of
four hasic components: a die-cast aluminum frame,
an electromagnet, a moving element assembly, and a
molded bridge.

The frame serves as the mounting structure for the
magnetic core. The magnetic core which houses the

NEW INFORMATION

lower pin bearing is seg¢uredyto the frame by a locking
nut. The bearing can be replaced, if necessary, with-
out having to remove, theé magnetic core from the
frame.

The electromagnet has two series-connected
polarizing coilsymounted diametrically opposite one
another; two series-connected operating coils mounted
diamétrically opposite one another; two magnetic ad-
justing, plugs; upper and lower adjusting plug clips,
and. twollocating pins. The locating pins are used to
acceurately position the lower pin bearing, which is
mounted on the frame, with respect to the upper pin
bearing, which is threaded into the bridge. The elec-
tromagnet is secured to the frame by four mounting
SCTews.

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with the
cylinder rotating in an air gap formed by the electro-
magnet and the magnetic core. The stops for the
moving element contact arm are an integral part of
the bridge.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to hold-
ing the upper pin bearing, the bridge is used for
mounting the adjustable stationary contact housing.
The stationary contact housing is held in position by
a spring type clamp. The spring adjuster is located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type clamp.

With the contacts closed, the electrical con-
nection is made through the stationary contact hous-
ing clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its

EFFECTIVE NOVEMBER 1959
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Fig. 1.\Type)CRN-1 Relay Without Case,

1-Directional Unit (D). 2-Timer Unit (T).

3-Indicating Contactor Switch (ICS).
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Fig. 2. Internal Schematic of the Single Trip Type CRN-1
Relay in the FT-21 Case.

potential coil is connected in series with the con-
tacts of the directional unit. Hence, the relay is
directionally controlled.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch isWa, small
clapper type device. A magnetic armaturejyto which
leaf-spring mounted contacts are attached,_ is attracted
to the magnetic core upon energization of theiswitch.
When the switch closes, the moving contacts bridge
two stationary contacts, completing' the trip circuit.
Also during this operation two fingersjyoen the armature
deflect a spring located on theffront, of the switch,
which allows the operation,indicator target to drop.
The target is reset from the‘outside’of the case by a
push rod located at the bottom of“the cover.

The front spring, ingaddition to holding the target,
provides restraint for the darmature and thus controls
the pickup value ‘of.the switch.

CHARACTERISTICS

The type CRN-41 relay is available with either a
120 volt or 208 volt rating.

Timer Unit (CV)

The, timer unit is rated at 120 or 208 volts, 60
cycles®) The minimum trip value is 54% of rated
voltage. The continuous overload capacity is 110%
of, rated voltage. Characteristic time curves are
shown in Fig. 4 for various voltages and time lever
settings.

Fig. 3.\\Internal Schematic of the Double Trip Type CRN-1
Relay in the FT-21 Case.

Diredtional Unit (D)

The directional unit has its maximum torque when
the current leads the voltage by 30°. The unit should
be connected using the 30° connection. When using
this connection the maximum torque of the relay
occurs at 100% P.F'.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constant
Indicating Contact Switch (ICS)

6.5 ohms d-c resistance
0.15 ohms d-c resistance

0.2 ampere tap
2.0 ampere tap

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
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Fig. 4. Typical Time Curves of the Timer Unit of the
120 volt Type CRN-1 Relay. Proportional voltage
apply for the 208 volt relay,

ing. Either a mounting stud or the mounting screws
may by utilized for grounding the relay. The ‘el¢c-
trical connections may be made directly to the termi=
nals by means of screws for steel panél mounting or
to the terminal studs furnished with ghejyrelay for
thick panel mounting. The terminal4studs may be
easily removed or inserted by locking two nuts on the
stud and then turning the proper nutwithia®wrench.

For detailed FT case information refer to
I.L. 41-076.

For correct operation, the type"CRN-1 relay should
be connected so thatfmaximumorque occurs for unity
power factor on the“system. Since the directional unit
has a 30° characteristie, 4his may be accomplished
by using the connections shown in Fig. 5.

The voltage operated timer unit should be con-
nected across) the line. External schematic for this
applicatioftas, shown in Fig. 5.

SETTINGS

There 1s only one setting to be determined. This
isythe“time delay of the voltage operated timer, and

it is adjusted by the time dial position. Fig. 4 gives
a curve of time delay vs time dial setting for various
impressed voltages. Time is approximately prepor:
tional to time dial setting.

Indicating Contactor Switch (ICS)

No setting is required on the ICS#unit except the
selection of the 0.2 or 2.0 ampere tapfsetting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by means
of the connecting screw. When the'relay energized a
125 or 250 volt d-c type WIhyrelaygswitch, or equiva-
lent, use the 0.2 ampere tap.

ADJUSTMENTSSAND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this'relay have been made at the factory and
should not be“distrubed after receipt by the customer.
If the “adjustments have been changed, the relay
takenWapartyfor repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instructions below should be followed.

AlL, contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face of
the soft silver and thus impairing the contact.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. Timer Unit (CV)

The directional unit contacts must be in the
closed position when checking the operation of the
timer unit.

1. Contacts — By turning the time dial, move the
moving contacts until they deflect the stationary
contact to a position where the stationary contact is
just resting against its backstop. The index mark
located on the movement frame should coincide with
the “O” mark on the time dial.

For double trip relays, the follow on the station-
ary contacts should be approximately .032”.

2. Minimum Trip Current — Set the time dial to
position 6. Alternately apply 54% of rated voltage
plus 3% and minus 3%. The moving contact should
leave the backstop at plus 3% and should return to
the backstop at minus 3%.
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3. Time Curve — Fig. 4 shows the time curve
for the CRN-1 relay. With the time dial set to the
indicated position, apply the vdtages specified and
measure the operating time of the relay. The opera-
ting times should equal those of Fig. 4 plus or minus
5 percent.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

The contact gap should be approximately .047”
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving con-
tact should touch both stationary contacts simultan-
eously.

C. Directional Unit (D)

1. Contact Gap — The gap between the stationary
contact and moving contact with the relay in a de-
energized position should be approximately .020”.

2. Sensitivity — The respective directional units
should trip with value of energization and{phase
angle relationships as indicated in Table 1.

Routine Maintenance

All relays should be inspected periodically and
the time of operation should be checked™at least once
every year or at such other timegintervals as may be
dictated by experience to be suitable té*the partic-
ular application. Phantom loads should not be used
in testing induction-type relay¥s because of the re-
sulting distorted current wayve,form which produces an
error in timing.

All contacts should be periodically cleaned. A
contact burnishergS#182A836H01 is recommended for
this purpose. The use of‘abrasive material for clean-
ing contacts is noffrecommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thusdimpairing the contact.

Calibration

Use the following procedure for calibrating the
relaynif the relay has been taken apart for repairs or
the,adjustments have been disturbed. This procedure
should"not be used unless it is apparent that the
relay is not in proper working order. (See “Accept-
ance Check”).

A. Timer Unit (CV)

1. Contacts — By turning the time dial move the
moving contacts until they deflect the statiomary con-
tact to a position where the stationary contact is
just resting against its backstop. The index mark
located on the movement frameg,should coincide with
the “0” mark on the time dial{

For double trip relaysyonly, the follow on the
stationary contacts is obtained through the use of the
stationary contact adjusting screw. The upper sta-
tionary contact is<4@djusted first such that there is ap-
proximately .0322follow. The lower stationary con-
tact is then adjusted such that both stationary con-
tacts make_eontaet simultaneously with their respec-
tive moving contact.

2. Minimum Trip Current — The adjustment of the
spring “tension in setting the minimum trip current
value'of the relay is most conveniently made with the
damping magnet removed. Close directional contacts.

With the time dial set on “0”, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show,

Set the relay time dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop at 65 volts
+1.0% and will return to the backstop at 65 volts
~1.0%.

3. Time Curve Calibration — Install the perman-
ent magnet.

Set the time dial to position #11. Apply rated
voltage to terminals 6 and 7 with directional contacts
closed. Adjust the permanent magnet keeper until
the operating time is 40 seconds +3%.

B. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

C. Directional Unit (D)

1. The upper pin bearing should be screwed down
until there is approximately 1/64” clearance between
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TABLE 1
DIRECTIONAL UNIT SENSITIVITY
Values for Min, Pick-Upt
Rating
Relay Type Volts Volts Amperes Phase Angle Relationship
CRN-1 120 Rated .020 I leading,y By 30°t1
or 208 Rated .023 I in-phaseywith v

t The energization quantities are input quantities at the relay terminals.

1t Maximum torque angle.

it and the top of shaft bearing. The upper pin bearing
should then be securely locked in position with the
lock nut. The lower bearing position is fixed and
cannot be adjusted.

2. The contact gap adjustment for the directional
unit is made as follows:

With the moving contact in the normally-opened
position, i.e. against the right stop on bridge, screw
in the stationary contact until both contactsfjust
close as indicated by a neon lamp in the contact cim
cuit. Then, screw the stationary contact away from
the moving contact one-half turn. The clamp holding
the stationary contact housing need not be loosened
for the adjustment since the clamp utilizes, a spring-
type action in holding the stationaryWgcontact in
position,

The set screw in the stationary “eontacts have
been shop adjusted for optimum, follow and this ad-
justment should not be disturbed.

The moving contactWassembly has been factory

adjusted for low/contact ‘beunce performance and
should not be changed.

3. Maximum Torque Adjustment — Apply rated
voltage to terminals 6 and 7, and 4 amperes to ter-
minals 8 and 9, making sure the polarities are correct.
With the,voltage and current in phase, the contacts
should clese®™>Now adjust the angle between current
and ¥voltage) to 120° (current leading the voltage).
Adgust“the resistor to just close the contacts. Con-
tacts, should open when the angle between current and
voltage is 120° + 1° leading, The purpose of the

resistor is to calibrate the relay for maximum torque
at 120° leading without the use of an external phase
shifting network:

4. The sensitivity adjustment is made by varying
the tension“of the spiral spring attached to the moving
element @ssembly. The spring is adjusted by plac-
ing ‘ayscrewdriver or similar tool into one of the
noteches located on the periphery of the spring ad-
juster and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place by
a spring type clamp that does not have to be loosened
prior to making the necessary adjustments.

The spring is to be adjusted such that the con-
tacts will close as indicated by a neon lamp in the
contact circuit when energized with the required cur-
rent and voltage as shown in Table 1. This table
indicates that the spring can be adjusted when the
phase angle relationship between the operating cir-
cuit and the polarizing circuit is at the maximum tor-
qug angle or when the circuit relationship has the
operating and polarizing circuits in phase. It is
recommended that a single phase (in phase relation-
ship) set-up be used as a matter of ease and con-
venience.

5. The magnetic plugs are used to reverse any
unwanted spurious torques that may be present when
the relay is energized on current alone.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate data.
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Fig. 5. External Schematic of the Type CRN-1 for Reverse Power Protection.
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Fig: 6. Test Connections for the Timer Unit of the Type
CRN-1 Relay in the Type FT-21 Case.

ENERGY REQUIREMENTS

The 60 cycle burden of the units of the type
CRN-1 relay are as follows:

Volt- Power O
Coil Burden at Amperes Factor
Timer Rated voltage 6.5 730
Directional
Potential Rated voltage 3.5 60°
Directional
Current 5 Amps. 5.5 47°

O Angle that current lags the voltage.
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INSTALLATION

Westinghouse I.L. 41-251.2A
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close properl:,_f,
and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CRN-1 relay is a three phase direction-
ally controlled timing relay used to protect a-c gen-
erators from motoring. When such a condition occurs
and persists for a predetermined time interval, the
generator may be tripped or an alarm sounded. The
directional unit has watt characteristics and the timer,
unit is adjustable from approximately 2 to 40 seconds.

CONSTRUCTION AND OPERAT4ON

The relay consists of a directional unitjya timing
unit, and an indicating contactor switch unit.

Timer Unit (CV)

The timer unit operates on the induction-disc prin-
ciple. A main coil located on“the center leg of an
“E” type laminated structure pfoduces a flux which
divides and returns throughjthe outer legs. A shading
coil causes the flux through“the left leg (front view)
to lag the main pole fluxi" The“out-of-phase fluxes
thus produced in the air gap causes a contact closing
torque.

Directional Unit (D)

The direc¢tional unit,is a product induction cylin-
der type unityopérating on the interaction between the
polarizing circuit fliix and the operating circuit flux.

Mechanically, the directional unit is composed of
four basic cemponents: a die-cast aluminum frame,
an electromagnet, a moving element assembly, and a
malded bridge.

The frame serves as the mounting structure for the
magnetic core. The magnetic core which houses the

SUPERSEDES I.L. 41.251.2

*Denotes change from superseded issve.

lower pin bearing is secured to,the frame by a locking
nut. The bearing can be replaced, if necessary, with-
out having to remeye the/ magnetic core from the
frame.

The electromagnét has two series-connected
polarizing ceils mounted diametrically opposite one
another; twe,series-connected operating coils mounted
diametrically opposite one another; two magnetic ad-
justing, plugs;/upper and lower adjusting plug clips,
and two lecating pins. The locating pins are used to
acecurately position the lower pin bearing, which is
mounted on the frame, with respect to the upper pin
bearing, which is threaded into the bridge. The elec-
tromagnet is secured to the frame by four mounting
screws.

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with the
cylinder rotating in an air gap formed by the electro-
magnet and the magnetic core. The stops for the
moving element contact arm are an integral part of
the bridge.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to hold-
ing the upper pin bearing, the bridge is used for
mounting the adjustable stationary contact housing.
The stationary contact housing is held in position by
a spring type clamp. The spring adjuster is located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type clamp.

With the contacts closed, the electrical con-
nection is made through the stationary contact hous-
ing clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its

EFFECTIVE DECEMBER 1960
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Fig. % Type CRN-1 Relay Without Case.

1-Directional Unit (D). 2-Timer Unit (T). 3-Indicating Contactor Switch (ICS).
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Fig. 2. Internal Schematic of the Single Trip Type CRN-1
Relay in the FT-21 Case.

potential coil is connected in series with the con-
tacts of the directional unit. Hence, the relay is
directionally controlled.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature; to“which
leaf-spring mounted contacts are attached, is attracted
to the magnetic core upon energization of theyswitch.
When the switch closes, the moving contacts! bridge
two stationary contacts, completingfthe trip circuit.
Also during this operation two fingers,on the armature
deflect a spring located on thegfromt of the switch,
which allows the operation indicator target to drop.
The target is reset from theioutsideyof the case by a
push rod located at the bottém ofithie cover.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value@ef thefswitch.

CHARACTERISTICS

The type CRNal relay is available with either a
120 volt or 208 volt rating.

Timer Unit (QV)

The timer unit is rated at 120 or 208 volts, 60
cyclésy ), The minimum trip value is 54% of rated
voltage. The continuous overload capacity is 110%
of rated voltage. Characteristic time curves are
shown in Fig. 4 for various voltages and time lever
settings.

Fig. 3. Internal Schematic of the Double Trip Type CRN-1
Relay in the FT-21 Case.

Directional Unit (D)

The directional unit has its maximum torque when
the current leads the voltage by 30°. The unit should
be connected using the 30° connection. When using
this connection the maximum torque of the relay
occurs at 100% P.F.

Trip Circuit
The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-

cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constant
Indicating Contact Switch (ICS)

0.2 ampere tap
2.0 ampere tap

6.5 ohms d-c resistance
0.15 ohms d-c resistance

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
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Fig. 4. Typical Time Curves of the Timer Unit of the
120 volt Type CRN-1 Relay. Proportional voltage
apply for the 208 volt relay.

ing. Either a mounting stud or the mounting scréws
may by utilized for grounding the relay. The(elec-
trical connections may be made directly to thestermi
nals by means of screws for steel panel mounting or
to the terminal studs furnished with the, relay for
thick panel mounting. The terminal, studs@may be
easily removed or inserted by locking’twosnuts on the
stud and then turning the proper nut with ,a,wrench.

For detailed FT case information refer to
I.L. 41-076.

For correct operationithe'type/CRN-1 relay should
be connected so thatdmaximum,torque occurs for unity
power factor on thefsysteém. Since the directional unit
has a 30° characteristic, this may be accomplished
by using the connectionsi¥shown in Fig. 5.

The voltage operated timer unit should be con-
nected across the line. External schematic for this
application asjyshown in Fig. 5.

SETTINGS

There iis only one setting to be determined. This
is ‘the time delay of the voltage operated timer, and

it is adjusted by the time dial position. Fig. 4 gives
a curve of time delay vs time dial setting for various
impressed voltages. Time is approximately propor-
tional to time dial setting.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap sétting. This
selection is made by connecting®the lead located in
front of the tap block to the desired “setting by means
of the connecting screw. Whefl therelay energized a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap.

ADJUSTMENTS, AND MAINTENANCE

The proper dadjustments to insure correct opera-
tion of this(relay have been made at the factory and
should not beydistrubed after receipt by the customer.
If the {adjustments have been changed, the relay
taken, apart, for'repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instructionsibelow should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
thiss’purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face of
the soft silver and thus impairing the contact.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. Timer Unit (CV)

The directional unit contacts must be in the
closed position when checking the operation of the
timer unit .

* 1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to a position where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the ‘“O’* mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64"".

b) For relays identified with a ‘“T’’, located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the ““O*’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right

PN
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of the ‘O’ mark by approximately .020’’. The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32’",

2. Minimum Trip Current — Set the time dial to
position 6. Alternately apply 54% of rated voltage
plus 3% and minus 3%. The moving contact should
leave the backstop at plus 3% and should return to
the backstop at minus 3%.

3. Time Curve — Fig. 4 shows the time curve
for the CRN-1 relay. With the time dial set to the
indicated position, apply the vdtages specified and
measure the operating time of the relay. The opera-
ting times should equal those of Fig. 4 plus or minus
5 percent.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being useds
The indicator target should drop freely.

The contact gap should be approximatély .047”
between the bridging moving contact and the,adjust-
able stationary contacts. The bridging moevingycon-
tact should touch both stationary contacts simultan-
eously.

C. Directional Unit (D)

1. Contact Gap — The gap between the stationary
contact and moving contact with the relay in a de-
energized position should, be“approximately .020”.

2. Sensitivity — The gespective directional units
should trip with valuellof energization and phase
angle relationships asgindicated in Table 1.

Routine Maintenance

All relays should“be inspected periodically and
the time of ‘operation should be checked at least once
every year or atysuch other time intervals as may be
dictated by experience to be suitable to the partic-
ular application., Phantom loads should not be used
in testing induction-type relays because of the re-
sulting, distorted current wave form which produces an
error in timing,

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for

*

this purpose. The use of abrasive material| for clean-
ing contacts is not recommended, because’of the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact:

Calibration

Use the following procédure, for calibrating the
relay if the relay has been ‘taken apart for repairs or
the adjustments have been'disturbed. This procedure
should not be used sinlgss it is apparent that the
relay is not in proper working order. (See “Accept-
ance Check?”).

A. Timer Unit®EV)

1. Contact

a) By turning the time dial, move the moving con-
taets until they deflect the stationary contact
to, a'poOsition where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the ‘‘O’’ mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64°’’.

b) For relays identified with a ‘‘T'’, located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the ‘“O*’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right
of the ‘O’ mark by approximately .020’’. The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32!".

2. Minimum Trip Current — The adjustment of the
spring tension in setting the minimum trip current
value of the relay is most conveniently made with the
damping magnet removed. Close directional contacts.

With the time dial set on “0”, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay time dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop at 65 volts
+1.0% and will return to the backstop at 65 volts
-1.0%.
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TABLE 1
DIRECTIONAL UNIT SENSITIVITY
Values for Min, Pick-Upt
Rating
Relay Type Volts Volts Amperes Phase Angle Relationship
CRN-1 120 Rated .020 I leading V hy 300TT
or 208 Rated .023 I in-phase with, V

t The energization quantities are input quantities at the relay terminals.

tt Maximum torque angle.

3. Time Curve Calibration — Install the perman-
ent magnet.

Set the time dial to position #11. Apply rated
voltage to terminals 6 and 7 with directional contacts
closed. Adjust the permanent magnet keeper until
the operating time is 40 seconds +3%.

B. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being used.
The indicator target should drop freely.,

C. Directional Unit (D)

1. The upperpin bearing should be screweddown
until there is approximately .025"" clearancefbetween

it and the top of shaft bearing, The upper pin bearing
should then be securely locked in positien ‘with the
lock nut. The lower bearing position is fixed and
cannot be adjusted.

2. The contact gap adjustment for)the directional
unit is made as follows:

With the movingdcontaet, in the normally-opened
position, i.e. against the right stop on bridge, screw
in the stationary “eentact/funtil both contacts just
close as indicated by a'meon lamp in the contact cir-
cuit. Then, screw the stationary contact away from
the moving contact one-half turn. The clamp holding
the stationaky contact housing need not be loosened
for the adjustment since the clamp utilizes a spring-
type action in’ holding the stationary contact in
position.

The set screw in the stationary contacts have

been shop adjusted f£or optimum follow and this ad-
justment should not,be“disturbed.

The moVing contact assembly has been factory
adjusted for Wlow,, contact bounce performance and
should a6tabe changed.

3. Maximum Torque Adjustment — Apply rated
voltage to terminals 6 and 7, and 4 amperes to ter-
minals 8yand 9, making sure the polarities are correct.
With the voltage and current in phase, the contacts
should close. Now adjust the angle between current
and voltage to 120° (current leading the voltage).
Adjust the resistor to just close the contacts. Con-
tacts should open when the angle between current and
voltage is 120° + 1° leading. The purpose of the
resistor is to calibrate the relay for maximum torque
at 120° leading without the use of an external phase
shifting network.

4. The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the moving
element assembly. The spring is adjusted by plac-
ing a screwdriver or similar tool into one of the
notches located on the periphery of the spring ad-
juster and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place by
a spring type clamp that does not have to be loosened
prior to making the necessary adjustments.

The spring is to be adjusted such that the con-
tacts will close as indicated by a neon lamp in the
contact circuit when energized with the required cur-
rent and voltage as shown in Table 1. This table
indicates that the spring can be adjusted when the
phase angle relationship between the operating cir-
cuit and the polarizing circuit is at the maximum tor-
que angle or when the circuit relationship has the
operating and polarizing circuits in phase. It is
recommended that a single phase (in phase relation-

iy,
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Fig. 5. External Schematic of the Type CRN-1 for Reverse Power Protection,
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Fig. 6. Test Connections for the Timer Unit of the Type
CRN-1 Relay in the Type FT-21 Case.

ship) set-up be used as a matter of ease and con-
venience.

5. The magnetic plugs are used to reverse any
unwanted spurious torques that may be present when
the relay is energized on current alone.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory, However, interchangeable parts can be
furnished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate data.

ENERGY REQUIREMENTS

The 60 cycle burden of the units of the type
CRN-1 relay are as follows:

Volt- Power O
Coil Burden at Amperes Factor
Timer Rated voltage 6.5 73°
Directional
Potential Rated voltage 3.5 60°
Directional
Current 5 Amps, 5.5 47°

O Angle that current lags the voltage,
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INSTALLATION

Westinghouse I.L. 41-251.28
OPERATION ¢ MAINTENANCE

INSTRUCTIOMS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close properl)f,
and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CRN-1 relay is a three phase direction-
ally controlled timing relay used to protect a-c gen-
erators from motoring. When such a condition occurs
and persists for a predetermined time interval, the
generator may be tripped or an alarm sounded. The
directional unit has watt characteristics and the timer
unit is adjustable from approximately 2 to 40 seconds.

CONSTRUCTION AND OPERATION

The relay consists of a directional unity a timing
unit, and an indicating contactor switch unit.

Timer Unit (CV)

The timer unit operates on the inductién-disc prin-
ciple. A main coil located on ghe“eenter leg of an
“E” type laminated structure produees a flux which
divides and returns through,the“outer legs. A shading
coil causes the flux through“the left leg (front view)
to lag the main pole flux. The out-of-phase fluxes
thus produced in the air gap causes a contact closing
torque.

Directional Unit(B)

The diréctional unit is a product induction cylin-
der type unit operatific on the interaction between the
polarizing cireuit £lux and the operating circuit flux.

Mechanically, the directional unit is composed of
four basic ¢omponents: a die-cast aluminum frame,
an electromagnet, a moving element assembly, and a
molded) bridge.

The frame serves as the mounting structure for the
magnetic core. The magnetic core which houses the

SUPERSEDES I.L. 41-251.2A

*Denotes change from superseded issuve.

*

lower pin bearing is seeured‘te the frame by a locking
nut. The bearing can (be geplaced, if necessary, with-
out having to remeve('the magnetic core from the
frame.

The electromagnet has two series-connected
polarizingmeoilsymounted diametrically opposite one
another;fwo series-connected operating coils mounted
diametrically/opposite one another; and two locating
pins.\The,locating pins are used to accurately posi-
tion, the lower pin bearing, which is mounted on the
frame, with respect to the upper pin bearing, which
is threaded into the bridge. The electromagnet is
secured to the frame by four mounting screws.

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with the
cylinder rotating in an air gap formed by the electro-
magnet and the magnetic core. The stops for the
moving element contact arm are an integral part of
the bridge.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to hold-
ing the upper pin bearing, the bridge is used for
mounting the adjustable stationary contact housing.
The stationary contact housing is held in position by
a spring type clamp. The spring adjuster is located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type clamp.

With the contacts closed, the electrical con-
nection is made through the stationary contact hous-
ing clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its

EFFECTIVE DECEMBER 1962
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Fignl. 5. Type CRN-1 Relay Without Case. 1-Directional Unit (D). 2- Timer Unit (T). 3-Indicating Contactor Switch (ICS).
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Fig. 2. Internal Schematic of the Single Trip Type CRN-1
Relay in the FT-21 Case.

potential coil is connected in series with the con-
tacts of the directional unit. Hence, the relay is
directionally controlled.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch isia small
clapper type device. A magnetic armaturej.to which
leaf-spring mounted contacts are attached, is attracted
to the magnetic core upon energization of theyswitch.
When the switch closes, the moving contadcts' bridge
two stationary contacts, completingfthe trip circuit.
Also during this operation two fingersyon the armature
deflect a spring located on thegfront of the switch,
which allows the operation, indieator target to drop.
The target is reset from the outsideyof the case by a
push rod located at the bottom of‘the cover.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value“of thefswitch.

CHARACTERISTICS

The type CRNz1 relay is available with either a
120 volt or 208 volt rating.

Timer Unit (CV)

The timer unit is rated at 120 or 208 volts, 60
cyclesw ) The minimum trip value is 54% of rated
voltage. The continuous overload capacity is 110%
of rated voltage. Characteristic time curves are
shown in Fig. 4 for various voltages and time lever
settings.

Fig. 3.\\Intecnal Schematic of the Double Trip Type CRN-1
Relay in the FT-21 Case.

Ditectional Unit (D)

The directional unit has its maximum torque when
the current leads the voltage by 30°. The unit should
be connected using the 30° connection. When using
this connection the maximum torque of the relay
occurs at 100% P.F.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constant
Indicating Contact Switch (ICS)

6.5 ohms d-c resistance
0.15 ohms d-c resistance

0.2 ampere tap
2.0 ampere tap

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
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Fig. 4. Typical Time Curves of the Timer Unit of the
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ing. Either a mounting stud or the mounting screws
may by utilized for grounding the relay. The eleg-
trical connections may be made directly to the™termi-
nals by means of screws for steel panel mounting or
to the terminal studs furnished with theyrelay for
thick panel mounting. The terminal studs “may be
easily removed or inserted by lockingytwo nuts on the
stud and then turning the proper nut.withya wrench.

For detailed FT case infermation refer to
I.L. 41-076.

For correct operation, the type,€RN-1 relay should
be connected so that maximumitorque occurs for unity
power factor on thedSystém. Since the directional unit
has a 30° characteristic, this may be accomplished
by using the connections ‘shown in Fig. 5.

The voltage operated timer unit should be con-
nected across$, the line. External schematic for this
applicationgas 'shown in Fig. 5.

SETTINGS

Therenis only one setting to be determined. This
is) thewtime delay of the voltage operated timer, and

it is adjusted by the time dial position. Fig. 4 gives
a curve of time delay vs time dial setting for various
impressed voltages. Time is approximately propor-
tional to time dial setting.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap sétting. This
selection is made by connecting the leadflocated in
front of the tap block to the desired setting by means
of the connecting screw. When the relay energized a
125 or 250 volt d-c type WLgqrelay switch, or equiva-
lent, use the 0.2 ampere tap.

ADJUSTMENTSY,AND" MAINTENANCE

The proper adjustments to insure correct opera-
tion of this telay have/been made at the factory and
should not be ‘distrubed after receipt by the customer.
If the @djustments have been changed, the relay
taken japartyfor repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instructionsbelow should be followed.

All, contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this“®purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face of
the soft silver and thus impairing the contact. "

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. Timer Unit (CV)

The directional unit contacts must be in the
closed position when checking the operation of the
timer unit .

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to a position where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the ‘‘O’’ mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64°’.

b) For relays identified with a ‘“T’’, located at
lower left of stationary contact block, the index
mark on the movement frame will coincide with
the “‘O*’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right

P
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of the ‘O mark by approximately .020’’. The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32’’,

2. Minimum Trip Current — Set the time dial to
position 6. Alternately apply 54% of rated voltage
plus 3% and minus 3%. The moving contact should
leave the backstop at plus 3% and should return to
the backstop at minus 3%.

3. Time Curve — Fig. 4 shows the time curve
for the CRN-1 relay. With the time dial set to the
indicated position, apply the vdtages specified and
measure the operating time of the relay. The opera-
ting times should equal those of Fig. 4 plus or minus
5 percent.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

The contact gap should be approximately .047”
between the bridging moving contact andythedadjust-
able stationary contacts. The bridging mowing“¢on-
tact should touch both stationary contaetsysimultan-
eously.

C. Directional Unit (D)

1. Contact Gap — The gap bétweensthe stationary
contact and moving contact with theyrelay in a de-
energized position should®®e “approximately .020”.

2. Sensitivity — Thefrespective directional units
should trip with value“of energization and phase
angle relationships @s indicated in Table 1.

Routine Maintenance

All relays 48hould be inspected periodically and
the time of operation should be checked at least once
every year or at“such other time intervals as may be
dictated by experience to be suitable to the partic-
ular application. Phantom loads should not be used
in testing induction-type relays because of the re-
sultingdistorted current wave form which produces an
erron in timing,

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for

this purpose. The use of abrasive material‘for clean-
ing contacts is not recommended, becatise of,the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

Calibration

Use the following ,pro¢edurenfor calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedure
should not be used funless, it is apparent that the
relay is not in proper working order, (See “Accept-
ance Check?”).

A. Timer Uit (€V)

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
topa position where the stationary contact is
testing against its backstop. The index mark
located on the movement frame should coincide
with the ‘‘O"* mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64"’.

b) For relays identified with a ‘‘T*’, located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the *“‘O’’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right
of the ‘“‘O’’ mark by approximately .020’’. The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32,

2. Minimum Trip Current — The adjustment of the
spring tension in setting the minimum trip current
value of the relay is most conveniently made with the
damping magnet removed. Close directional contacts.

With the time dial set on “0”, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay time dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop at 65 volts
+1.0% and will return to the backstop at 65 volts
-1.0%.



TYPE CRN-1 RELAY

' TABLE 1
DIRECTIONAL UNIT SENSITIVITY
Values for Min, Pick-Upt
Rating
Relay Type Volts Volts Amperes Phase Angle Relationship
CRN-1 120 Rated .020 I leading & by.30°1
or 208 Rated .023 I in-phasegwith W

t The energization quantities are input quantities at the relay terminals.

1 Maximum torque angle.

3. Time Curve Calibration — Install the perman-

ent magnet.

Set the time dial to position #11. Apply rated
voltage to terminals 6 and 7 with directional contacts
closed. Adjust the permanent magnet keeper until
the operating time is 40 seconds +3%.

B. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being usedt
The indicator target should drop freely.

C. Directional Unit (D)

1. The upper pin bearing should be screwed down
until there is approximately .025’" clearancebetween

it and the top of shaft bearing. The uppér pin\bearing
should then be securely locked in positiomywith the
lock nut. The lower bearing position¥is fixed and
cannot be adjusted.

2. The contact gap adjustment for the directional
unit is made as follows:

With the moving céntactyin“the normally-opened
position, i.e. againstithe #ight“Stop on bridge, screw
in the stationary econtact umntil both contacts just
close as indicated by a“neon lamp in the contact cir-
cuit. Then, screw the stationary contact away from
the moving contact 3/4 of a turn. The clamp holding
the stationary, contact " housing need not be loosened
for the adjustment since the clamp utilizes a spring-
type action,“imy holding the stationary contact in
position

The )set screw in the stationary contacts have

been shop adjusted for,optimum follow and this ad-
justment should notgbe, disturbed.

The movingycontact assembly has been factory
adjusted for low “eontact bounce performance and
should not)ybésechanged.

3. (Maximum Torque Adjustment — Apply rated
voltagejto terminals 6 and 7, and 4 amperes to ter-
minals,8 and 9, making sure the polarities are correct.
With{'the voltage and current in phase, the contacts
should”close. Now adjust the angle between current
and voltage to 120° (current leading the voltage).
Adjust the resistor to just close the contacts. Con-
tacts should open when the angle between current and
voltage is 120° + 1° leading.

4. The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the moving
element assembly. The spring is adjusted by plac-
ing a screwdriver or similar tool into one of the
notches located on the periphery of the spring ad-
juster and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place by
a spring type clamp that does not have to be loosened
prior to making the necessary adjustments.

The spring is to be adjusted such that the con-
tacts will close as indicated by a neon lamp in the
contact circuit when energized with the required cur-
rent and voltage as shown in Table 1. This table
indicates that the spring can be adjusted when the
phase angle relationship between the operating cir
cuit and the polarizing circuit is at the maximum tor-
que angle or when the circuit relationship has the
operating and polarizing circuits in phase. It is
recommended that a single phase (in phase relation-
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RELAY TRIPS FOR POWER FLOW IN THIS DIRECTION
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Fig. 5. External Schemdtic of/the Type CRN-1 for Reverse Power Protection,
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Fig, 6. Test Connections for the Timer Unit of the Type
CRN-1 Relay in the Type FT-21 Case.

ship) set-up be used as a matter of ease and con-
venience.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate data.

ENERGY REQUIREMENTS

The 60 cycle burden of the units of the type
CRN-1 relay are as follows:

Volt- Power O
Coil Burden at Amperes Factor
Timer Rated voltage 6.5 73°
Directional
Potential Rated voltage 3.5 60°
Directional
Current 5 Amps. 5.5 47°

O Angle that current lags the voltage.
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INSTALLATION

Westinghouse 1.L. 41-251.2E
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

* The type CRN-1 relay is a single phase direc-
tionally controlled timing relay used to protect a-c
generators from motoring. When such a condition oc-
curs and persists for a predetermined time interval,
the generator may be tripped or an alarm sounded.
The directional unit has 30° maximum torque char-
acteristics and the timer unit is adjustable from
approximately 2 to 40 seconds.

CONSTRUCTION AND OPERATION

The relay consists of a directional unit, aytiming
unit, and an indicating contactor switch unit.

Timer Unit (CV)

The timer unit operates on the induction-disc prin-
ciple. A main coil located on theycenter leg of an
“E”* type laminated structure produces a flux which
divides and returns through the outer legs. A shading
coil causes the flux throughwthedleft leg (front view)
to lag the main pole flux. The out-of-phase fluxes
thus produced in the air,gapieatises a contact closing
torque.

Directional Unit (D)

The diréctional unit is a product induction cylin-
der type unit ‘operatifig on the interaction between the
polarizing circuit®flux and the operating circuit flux.

Mechanically, the directional unit is composed of
four basic components: a die-cast aluminum frame,
an,electromagnet, a moving element assembly, and a
molded®bridge.

The frame serves as the mounting structure for the
magnetic core. The magnetic core which houses the

SUPERSEDES I.L. 41-251.2D

*Denotes change from superseded issue.

lower pin bearing is segured, to'the frame by a locking
nut. The bearing can be réplaced, if necessary, with-
out having to remove, the" magnetic core from the
frame.

The electromagnet has two series-connected
polarizing#cobls mounted diametrically opposite one
another; two/seni€s-connected operating coils mounted
diametricallymopposite one another; and two locating
pins. The locating pins are used to accurately posi-
tion “theylower pin bearing, which is mounted on the
framey), with respect to the upper pin bearing, which
isWthreaded into the bridge. The electromagnet is
secured to the frame by four mounting screws.

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with the
cylinder rotating in an air gap formed by the electro-
magnet and the magnetic core. The stops for the
moving element contact arm are an integral part of
the bridge.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to hold-
ing the upper pin bearing, the bridge is used for
mounting the adjustable stationary contact housing.
The stationary contact housing is held in position by
a spring type clamp. The spring adjuster is located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type clamp.

With the contacts closed, the electrical con-
nection is made through the stationary contact hous-
ing clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its

EFFECTIVE OCTOBER 1967
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CLOSING TIME IN SECONDS

TIME DIAL POSITION

184 ASLT

Fig. 4. Typical Time Curves of the Timer Unit of the
120 volt Type CRN-1 Relay. Proportional voltage
apply for the 208 volt relay.

ing. Either a mounting stud or the mounting screws
may by utilized for grounding the relay. The elec#
trical connections may be made directly to/the termi-
nals by means of screws for steel panel, mounting or
to the terminal studs furnished with{theWrelay for
thick panel mounting. The terminal“studs may be
easily removed or inserted by lockingitwo nuts on the
stud and then turning the proper aut witha wrench.

For detailed FT casesginformation refer to
I.L. 41-076.

For correct operation, the type CRN-1 relay should
be connected so that maximum‘torque occurs for unity
power factor on the'system#Since the directional unit
has a 30° characteristie this may be accomplished
by using the connections shown in Fig. 5.

The voltage operated timer unit should be con-
nected across the line. External schematic for this
application as shown in Fig. 5.

SETTINGS

There is only one setting to be determined. This
18, the time delay of the voltage operated timer, and

it is adjusted by the time dial position. Fig. 4 gives
a curve of time delay vs time dial setting for various
impressed voltages. Time is approximately propefr-
tional to time dial setting.

Indicating Contactor Switch (ICS)

No setting is required on the IGS unit, except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the,lead located in
front of the tap block to the désired, setting by means
of the connecting screw. When/the relay energized a
125 or 250 volt d-c type WL%relay switch, or equiva-
lent, use the 0.2 ampere‘tap.

ADJUSTMENTIS™AND MAINTENANCE

The préper ‘adjustments to insure correct opera-
tion of this“relay have been made at the factory and
shouldgnot be'distrubed after receipt by the customer.
If the "adjustments have been changed, the relay
taken apart“for repairs, or if it is desired to check
the @djustments at regular maintenance periods, the
instruetions below should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face of
the soft silver and thus impairing the contact.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. Timer Unit (CV)

The directional unit contacts must be in the
closed position when checking the operation of the
timer unit .

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact
to a position where the stationary contact is
resting against its backstop. The index mark
located on the movement frame should coincide
with the *“O’’ mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64°"".

b) For relays identified with a ‘‘T’’, located at
lower left of stationary contact block, the index
mark on the movement frame will coincide with
the *O’’mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right

)
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of the ‘“O’" mark by approximately .020’*. The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32’",

2. Minimum Trip Current — Set the time dial to
position 6. Alternately apply 54% of rated voltage
plus 3% and minus 3%. The moving contact should
leave the backstop at plus 3% and should return to
the backstop at minus 3%.

3. Time Curve — Fig. 4 shows the time curve
for the CRN-1 relay., With the time dial set to the
indicated position, apply the vdtages specified and
measure the operating time of the relay. The opera-
ting times should equal those of Fig. 4 plus or minus
5 percent.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being useds
The indicator target should drop freely.

The contact gap should be approximately .047”
between the bridging moving contact and, thepadjust-
able stationary contacts. The bridging mewing“eon-
tact should touch both stationary contacts, simultan-
eously.

C. Directional Unit (D)

1. Contact Gap — The gap between,the stationary
contact and moving contact with the, relay in a de-
energized position shouldybe “@pproximately .020”.

2. Sensitivity — The g€Spective directional units
should trip with value {of energization and phase
angle relationships assindicated in Table 1.

Routine Mainténance

All reldys should be inspected periodically and
the time of operation should be checked at least once
every year or atislich other time intervals as may be
dictated by experience to be suitable to the partic-
ular application. Phantom loads should not be used
in tésting induction-type relays because of the re-
sultingydistorted current wave form which produces an
error, in“timing.

All contacts should be periodically cleaned. A
eontact burnisher S#182A836H01 is recommended for

this purpose. The use of abrasive material{for clean-
ing contacts is not recommended, because of theé dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

Calibration

Use the following procgdure,for calibrating the
relay if the relay has been taken/apart for repairs or
the adjustments have been disturbed. This procedure
should not be used unless it is apparent that the
relay is not in proper’working order. (See “Accept-
ance Check?”).

A. Timer Unit®WeV)

1. Contact

a) By turning the time dial, move the moving con-
tacts' until they deflect the stationary contact
to, a ‘position where the stationary contact is
resting against its backstop. The index mark
Jlocated on the movement frame should coincide
with the ‘‘O’* mark on the time dial. For double
trip relays, the follow on the stationary con-
tacts should be approximately 1/64".

b) For relays identified with a ‘‘T'", located at
lowerleft of stationary contact block, the index
mark on the movement frame will coincide with
the ‘“O’’ mark on the time dial when the station-
ary contact has moved through approximately
one-half of its normal deflection. Therefore,
with the stationary contact resting against the
backstop, the index mark is offset to the right
of the ‘O’ mark by approximately .020"". The
placement of the various time dial positions in
line with the index mark will give operating
times as shown on the respective time-current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32".

2. Minimum Trip Current — The adjustment of the
spring tension in setting the minimum trip current
value of the relay is most conveniently made with the
damping magnet removed. Close directional contacts.

With the time dial set on “0”, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set therelay time dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop at 65 volts
+1.0% and will return to the backstop at 65 volts
-1.0%.
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TABLE 1
DIRECTIONAL UNIT SENSITIVITY
Values for Min, Pick-Upt
Rating
Relay Type Volts Volts Amperes Phase Angle Relationship
CRN-1 120 Rated .020 I leadingV by 30°TT
or 208 Rated .023 I in-phaseywithyVv

t The energization quantities are input quantities at the relay terminals.

tt Maximum torque angle.

3. Time Curve Calibration — Install the perman-
ent magnet.

Set the time dial to position #11. Apply rated
voltage to terminals ¢ and 7 with directional contacts
closed. Adjust the permanent magnet keeper until
the operating time is 40 seconds +3%.

B. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

C. Directional Unit (D)

1. The upper pin bearing should be screwed down
until there is approximately .025" clearanc¢e between

it and the top of shaft bearing. The upper pin bearing
should then be securely locked in posgition, with the
lock nut. The lower bearing position,is fixed and
cannot be adjusted.

2. The contact gap adjustment,forthe directional
unit is made as follows:

With the movingdcontaét, in the normally-opened
position, i.e. against the right stop on bridge, screw
in the stationary “Gefitactfuntil both contacts just
close as indicated by ain€eon lamp in the contact cir-
cuit. Then, screw the stationary contact away from
the moving contact 3/4 of a turn. The clamp holding
the stationary contact housing need not be loosened
for the adjustment since the clamp utilizes a spring-
type action i holding the stationary contact in
position.

The set screw in the stationary contacts have

been shop adjusted “for optimum follow and this ad-
justment should nétibe disturbed.

The moving, contact assembly has been factory
adjusted_ for “low@contact bounce performance and
should not beachanged.

3. Maximum Torque Adjustment — Apply rated
voltage, to terminals 6 and 7, and 4 amperes to ter-
minals 8'and 9, making sure the polarities are correct.
With the voltage and current in phase, the contacts
should close. Now adjust the angle between current
and voltage to 120° (current leading the voltage).
Adjust the resistor to just close the contacts. Con-
tacts should open when the angle between current and
voltage is 120° + 1° leading.

4. The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the moving
element assembly. The spring is adjusted by plac-
ing a screwdriver or similar tool into one of the
notches located on the periphery of the spring ad-
juster and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place by
a spring type clamp that does not have to be loosened
prior to making the necessary adjustments.

The spring is to be adjusted such that the con-
tacts will close as indicated by a neon lamp in the
contact circuit when energized with the required cur-
rent and voltage as shown in Table 1. This table
indicates that the spring can be adjusted when the
phase angle relationship between the operating cir
cuit and the polarizing circuit is at the maximum tor-
que angle or when the circuit relationship has the
operating and polarizing circuits in phase. It is
recommended that a single phase (in phase relation-
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Fig. 7. Test Connections for the Timer Unit of the Type

CRN-1 Relay in the Type FT-21 Case,

ship) set-up be used as a matter of ease and COO \
venience. < ’ et

RENEWAL PARTS ¢
Repair work can be done most ctorily at
the factory. However, intercha s can be
furnished to the customers who are i d for doing
repair work. When ordering p lways give the

complete nameplate data.

ENERGY R IREMENTS

The 60 cycle burden the units of the type
CRN-1 relay are as fo S:

Volt- Power O
at Amperes Factor
-
d voltage 6.5 73°

Potenti Rated voltage 3.5 60°

Direc
Curr 5 Amps, 5.5 47°

at current lags the voltage.

Coil
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INSTALLATION

I.L. 41-251.1

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CRN-1 REVERSE POWER RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see thatthey are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CRN-1 relay is a single phase direc-
tionally controlled timing relay used to protect a-c.
generators from motoring. When such a condition
occurs and persists for a predetermined time interval,
the generator may be tripped or an alarm sounded. The
directional unit has watt characteristics and the timer
unit is adjustable from approximately 2 to 25¢S€eonds.

CONSTRUCTION AND OPERATION

The relay consists of two induction disc type
units. The upper one is the timer unit andithe lower
one is a directional unit.

Timer Unit

This unit is a geared inductien disc type unit.
The induction disc is fourinches in diameter, mounted
on a vertical shaft. The" shaft Is supported on the
lower end by a steel ball bearing riding between con-
cave sapphire jewel surfaces, and at the upper end
by a stainless steelpin.

The movingycont@act 4s a small silver hemisphere
fastened onfthe end,of an arm. The other end of this
arm is clamped to_an insulated shaft geared to the
disc shaft:§¢The slectrical connection is made from
the moving contact thru the arm and a spiral spring.
One end of the spring is fastened to the arm, and the
other to a slotted spring adjuster disc which in turn
fastens to the moulded block mourted on the element
frame,

The stationary contact assembly consists of a
silvercontact attached to the free end of a leaf spring.
This spring is fastened to the moulded block. A
small set screw provides adjustment of the contact
follow. When double trip is required, another leaf

NEW INFORMATION

spring contact is mountedyon the moulded block and a
double contact is mounted on the rigid moving arm.
The set screws onWthe“stationary contact assembly
provide adjustment so)that both circuits will be made
simultaneously

The dise)is rotated by an electro-magnet in the
rear andfddamped’by a permanent mmagnet in front. The
operating/torque is obtained by the electromagnet
construction” shown in Fig. 1. The main pole coil of
the unit 1s energized by line voltage. This coil acts
as amprimary of a transformer and induces a voltage
in“aysecondary coil. Current from this secondary coil
flows through the upper pole coils and thus produces
torque on the disc by the reaction between fluxes of
the upper and lower poles.

The timer unit cannot be energized unless the
power flow is in the tripping direction because its
potential coil is connected in series with the con-
tacts of the directional unit. Hence, the relay is
directionally controlled.

Directional Unit

This unit is similar to the timing unit except that
the quantities used to rotate the disc and the contact
assembly are different. The two upper poles of the
electromagnet are energized by line current, and the
lowerpole by polarizing voltage. The fluxes produced
by these two electrical quantities cause rotation of
the disc in a direction depending on the phase angle
between the current and voltage. As power reverses,
the current in the relay reverses while the polarizing
voltage remains fixed, thus a directional torque is
obtained.

The unit is non geared and the rotation of the disc
in the contact opening direction is limited to a few
degrees by a projecting stop on the disc which strikes
the element frame.

The moving contact assembly consists of a rigid
counterweighted arm fastened to an insulated section
of the disc shaft. A leaf spring is fastened tothe
shaft end of the arm and a silver contact is attached
to the free end of the leaf spring. When the moving
contact strikes the stationary contact, the leaf spring

EFFECTIVE MAY 1957
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Fig. 1. Flux and Current Relations in the Induction Type
Relay Unit.

deflects to provide the required contact follow. The
spiral spring assembly is made as described above
for the timing unit.

The stationary contact is mounted on a right angle
bracket fastened to the element frame on a Micarta
insulating block. The contact screw projects thru the
outer end of the bracket and provides adjustable con=
tact separation.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is, a“small
clapper type device. A magnetic armature, todwhich
leaf-spring mounted contacts are attached, is,attracted
to the magnetic core upon energization ofythe switch.
When the switch closes, the moving contacts bridge
two stationary contacts, completingythe trip circuit.
Also during this operation two/fingers on the armature
deflect a spring located “on the' front of the switch,
which allows the operation indicator target to drop.
The target is reset from the outside of the case by a
push rod located at thejbottom of the cover.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the’switch.

CHARACTERISTICS

Timer Unit

Thentimer unit is rated at 115 volts, 60 cycles.
Thepminimum trip value is 65 volts or 57% of rated
voltage. ~ The continuous overload capacity is 127

2
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Fig. 2. Internal \Schematic of the Double Trip Type
CRN-1 Relay, in the Type FT3]1 Case. For the
Single, Trip Relay the Circuits Associated with
Terminal 2'are Omitted.

volts oryl10% of rated voltage. The characteristic
timeé curyes are shown in Fig. 3 for various voltages
and time lever settings.

The directional unit has a watt characteristic
with maximum torque when current and voltage are in
phase. The potential coil is rated 70 volts, 60 cycles
with an overload capacity of 77 volts or 1109 of rated
value. The current coil is rated 8 amperes, 60 cycles.
This is also its continuous rating. The minimum pick-
up current is 0.04 ampere in the current coil in phase
with 65 volts across the potential coil.

Trip Circuit
The main contacts will safely close 30amperes at
250 volts d-c and the seal-in contacts of the indicating

contactor switch will safely carry this current long
enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constant

Indicating Contact Switch (ICS)

0.2 ampere tap 6.5 ohms d-c resistance
2.0 ampere tap 0.15 ohms d-c resistance

INSTALLATION

The relays should be mounted on switchboard

o,

o=
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panels or their equivalent in a lecationfree from dirt,
moisture, excessive vibration,” and,heat. Mount the
relay vertically by means,of the four mounting holes
on the flange for semi-flushdmounting or by means of
the rear mounting stud ©r studs for projection mount-
ing. Either a mounting)stud or the mounting screws
may be utilized forgrounding the relay. The electrical
connections may be.made directly to the terminals by
means of screwshfor“steel panel mounting or to the
terminal studs furnished with the relay for thick panel
mounting. yThe terminal studs may be easily removed
or inserted byalocking two nuts on the stud and then
turning the proper nut with a wrench.

For detailed FT case information refer to
I.I5) 41-076.

Elor correct operation, the type CRN-1 relay should
be ‘connected so that maximum torque occurs for unity
power factor on the system. Since the directional unit
has a watt characteristic, this may be accomplished
by using line to neutral voltage for the directional

unit potential coil and the corresponding line current
in the series coil. If a neutral is nct ayailableya dum-
my neutral may be obtained by using tworeactors.
The directional unit voltage coil then comstitutes one
leg of a wye connection, and the reactors the other
two legs.

The voltage operated tifmer unit should be con-
nected across the linegy External [schematics for these
applications are shown inyFigs#4 and 5.

The time for the /mainr contacts to break after
operation can be decreased by eliminating the follow.
This is done by screwing in the small set screw on
the stationary contactfassembly until the contact rivet
rests solidly on“the moulded support. When this is
done, the position of the contact stop on the time
lever shiouldybe shifted so thatthe moving and station-
aryycontact barely touch when the time lever is set on
Zero,

SETTINGS

There is only one setting to be determined. This
is the time delay of the voltage operated timer, and
it is adjusted by the position of the time lever along
the time lever scale. This scale has 10 divisions, and
Fig. 3 gives a curve of time delay vs lever setting for
various impressed voltages. Time is approximately
proportional to lever setting.

Indicating Contactor Switch (1C$S)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by means
of the connecting screw. When the relay energizes a
type WL relay switch, or equivalent, use the 0.2
ampere tap.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct operation
of this relay have been made at the factory and should
not be distrubed after receipt by the customer. If the
adjustments have been changed, the relay taken apart
for repairs, or if it is desired to check the adjustments
at regular maintenance periods, the instructions below
should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the
danger of embedding small particles in the face of
the soft silver and thus impairing the contact.
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Fig. 4. External Schematic of the Type CRNzl Relay For Reverse Power Protection Using Wye-Wye Potential Transformers.

Timer Unit

Adjust the back stop“en thé time lever so that
the moving contact just touches the stationary con-
tacts at the zero timé leveér setting, The small ad-
ment screw on the stationaryfcontact should not be
screwed in far enough toflimit the follow of the
stationary contact. For double-trip relays adjust
these screws so that beth circuits make at the same
instant.

The convolutions of the spiral spring should not
touch eaé€hyother for all positions of the moving
contacts. WAdjust the tension of the spiral spring so
that the centacts will operate at 65 volts. It may be
necessSary)to shift the position of the damping mag-

1

nets, as their position affects the time character-
ictics. This timing may be checked with a timer
connected as per Fig. 6.

Directional Unit

The upper bearing screw should be screwed down
until there is four to five thousandths inch clearance
between it and the shaft and then securely locked in
position with the lock nut. This adjustinent can be
made best by carefully screwing down the top bearing
screw until the disc fails to turn freely and then
backing up a fraction of a turn. Great care must be
taken in making this adjustment to prevent damage to
the bearings.
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Fig. 5. External Schematicsof the Type CRN-1 Relay For Reverse Power Protection Using Open Delta Potential Transformers

and External Redctors.

The contact travel of the directional unit should
be adjusted”to 3432" The spring tension should be
adjusted4so that the directional unit contacts close
at 65 volts.and 0,04 ampere at unity power factor.

External Reactors (When Furnished)

Connect the potential coil of the type CRN-1
directional unit in series with the two reactors. Ap-
plya3 times rated voltage to the combination (220
volts)for 70 volt relays). Using a high resistance
veltmeter, check the voltage across each reactor and
across the directional unit potential coil. All three
voltages should be equal within * 2 volts. Adjust-
ments may be made by removing or reversing end

laminations of the reactor iron.

Indicating Contactor Switch

Close the mainrelay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should not be
greater than the particular ICS tap setting being used.
The indicator target should drop freely.

RENEWAL PARTS

Repair work can be done most satisfactorily at the
factory. However, interchangeable parts can be
furnished to the customers who are equipped for doing

85
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repair work. When ordering parts, always give the
complete nameplate data.

ENERGY REQUIREMENTS

The 60 cycle burden of the units of the type
CRN-1 relay are as follows:

Volt- PowerA
Coil Burden at Watts Amperes Factor
Timer 115 volts 4.72 8.13 54.50
Directional
Potential 70 volts  4.22  25.3 80.4°
Directional
Current 5 Amps. 1.96 2.75 43.4°

A Angle that current lags the voltage.
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Fig. 7. Outline and Drilling Plan for the External Reactor.
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