INSTALLATION o

I.L 41-793

OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CRN REVERSE POWER RELAY
FOR MARINE SERVICE

CAUTION Before putting into
remove all blocking which may have

relays service
been 1in-
serted for

the purpose of securing the parts

during shipment, make sure that all moving

parts operate freely, 1nspect the contacts to
close

the

see that they are clean and properly,

and operate the relay to check settings

- and electrical connections.

APPLICATION

The Type CRN relay

directional relay used to

1s a single-phase timed

protect a-c gener-
When such

ators from motoring. a condition

occurs and persists for a preset time inter-

val, the generator may be tripped or an alarm
The directional watt

characteristics and the timer elemént is ad-

sounded. element has

Justable from approximately 2 to ,25“@séconds.
The relay 1s designed to withstandWythe|,2000

lb. Class H-I shock Test.

CONSTRUCTION AND OPERATION

two, Induction disc
the timer

The relay conslsts of

type elements. The upperdene 1s

element and the 1lower “©ne I8 a directional
element.
Timer Element

This element is, ‘agggecared 1inductlon dilsc

The dnduction disc 1s four in-
ches 1n diametewy
shaft. 4The , steel bearing piln
of the{ shaft 1s
bearing.

type element.
vertical
bottom
ball
The
a phosphor bronze

mounted on a

at the
supported by a steel
This ball 1s spring mounted.
upper end ofYthe shaft has

olive Jewel, and thls rides on a steel bear-
ing pin,” held by a screw mounted on the main

movement frame.

The two
element should be screwed down until there 1s
four to five fthousandths be-

upper bearling screws of the timer

Inch clearance

SUPERSEDES |I. L. 41-288.1B
(New I. L. Number—No Changes)
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Fig. 1—Flux And Current Relations In The Induction
Type Relay Element.

end of the
top of the shaft.

tween the bearing screw and the

small silver hemi-
The
arm 1s clamped to an 1nsul-
disc shaft. The
1s made from the moving

The moving contact 1s a

sphere fastened on the end of an
other end of this
ated shaft

electrical connection

arm.

geared to the

contact thru the arm and a spiral spring.
One end of the spring 1s fastened to the arm,
and the other, to a slotted spring adjuster
disc which 1n turn the

block mounted on the element frame.

fastens to moulded

The stationary contact assembly consists of

a sllver contact attached to the free end of
a leaf spring, fastened to
the moulded block.

vides adjustment of the contact follow.

This spring 1s

A small set screw pro-

The disc 1s rotated by an electromagnet in

EFFECTIVE MARCH 1955



TYPE CRN RELAY

Trip Circuilt

The main contacts will safely close 30 am-
peres at 250 volts d.c., and will safely carry

thils current long enough to trip a breaker.

The time for the mailn
after operation
ing the follow.
the small set screw on the

contacts to break
can be decreased by eliminat-

Thls 1s done by screwing in
statlionary contact
assembly untll the contact rivet rests solldly
on the moulded support. When this 1s done,
the position of the contact stop on the time
lever should be shifted so that the moving and
stationary contacts barely touch when the time
lever is set on zero.

SETTINGS

There 1s only one setting to be determined.
This 1s the time delay of the voltage-operated
timer, and 1t 1s adjusted by the position of
the time lever along the
This scale has
glves a curve of time

time lever scale

ten divisions, and Figure 3
delay vs. lever setting
for various S

impressed voltages. Time 1

approximately proportional to lever setti

In order to prevent operation of the re
during shock, the minimum setting of the {1
in the sc

the #1 time lever setting. S

ADJUSTMENTS AND M }CE
The proper adjustments to 1 r rect op-

eration of this relay have been made at the

factory and should not be d after the
relay 1s recelved by the er. If the ad-

lever is 1limited by a screw

Jjustments have been_c g e relay taken
apart for repailrs or it 1s desired to
check the adjus nt atgregular maintenance

perlods, the instr below should be fol-

lowed.
Note tha becaué? the moving element is bal-
anced, rts 1n thls assembly can be re-

placed s ly.
cludi g,
tac ft,
er, e replaced as a complete unit.

The complete element, in-

spring adjuster, moving con-

disc, and lower bearing pinhold-

Timer Element

All contacts should be periodically cleaned
with a fine file. File S#1002110
mended for this purpose.

is reco
The use of abrasive
material for cleaning contacts 1s not recom
of the embeddlng

small particles in the face of the soft silger

9

Each upper bearing screw e

mended because danger of

and thus impalring the contact.

screwed

down until there 1s four thousandths

inch clearance between ‘and e shaft, and

then securely locked [e) on with the lock
t b

nut. This adjust best by
carefully screwin top bearlng screw
until the shaft i
backing up a ac
must be taken)i
prevent

e made

(¢) he
o turn freely and then

of a turn. . Great care
making this
the bearings.

adjustment to

AdJju back stop on the time lever so
that t
tigna c

i

moving contact just touches the sta-
tacts at the
e small

zero time lever set-
adjustment screw on the sta-
on contact should not be
limit the follow of the

screwed in far
nough to stationary

ntact.

The spiral spring should have approximately
1-1/4 turns initial with the moving
#10 time lever position. The

tension
contact in the

convolutions of the spring should not touch
each other for all positions of the moving
contacts. Adjust the tension of the spiral

spring so that the contacts will operate at 65
volts and follow the time curve as shown. The
checked with
shown in Fig. 15, and may be ad-

timing may be a cycle counter
connected as
Justed by rotating the magnetic shunt on the

damping magnet up or down.

Directlional Element

The upper bearing screw should be screwed
thousandths
between 1t and the shaft, and
then securely locked in position with the lock
nut. This
carefully screwing down

untll the disc faills to

down until there 1s four to filve

inch clearance
adjustment can be made best by
the top bearing screw

turn freely and then

0



TYPE CRN RELAY

backling up a fraction of a turn. Great care
must be taken 1in making this adjustment to

prevent damage to the bearings.

The contact travel of the directional ele-
ment should be adjusted to 3/32 inch, and the
back-stop lever locked in place. The spring
tension should be adjusted so that the direc-
tional element contacts close at 65 volts and
0.100 ampere at unity power factor. This ad-
justment should be such that the timer element
closes contacts from the #10 lever setting
when energized at 115 volts.

External Reactors

directional element in series with the

actors. Apply three times rate
the comblnation (220 volts for 70-vol re-
lays). Using a high resistance meter,

check the voltage across each reactor and
acress the directional element potlential coil.
All three voltages shoul e equal within t
twe volts. Adjustments made by varyilng

the air gap in the rea r n.

REN ARTS

Repailr work bel ¥#done most satisfactorily
at the fact
parts can furhished to the customers who

d

However, 1interchangeable
are equi doing repair work. When or-

dering pa always give the complete name-

Connect the potential coill of the type CRN pl at

ENERGY

ENTS

R
The 60-cycle burden of the eler &the Type CRN relay are as follows:

Coil

Timer
Directional Potential
Directional Current

tAngle that current 1

4

Q
o
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PowEr Factort

ts Volt-Amperes ngle
8.13 5h.5°
25.3 80.4°
2.75 43.4°
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INSTALLATION

I.L. 41-793A

OPERATION e MAINTENANCE

INSTRUCTI O NS

TYPE CRN REVERSE POWER RELAY
FOR MARINE SERVICE

CAUTION Before putting into service

remove all blocking which may have

relays
been 1in-
serted for the purpose of securing the parts
during shipment, make sure that all moving
parts operate freely, 1nspect the contacts to
see that they are

and operate the relay to check the

clean and close properly,
settings

and electrical connections.

APPLICATION

The Type CRN relay 1s a single-phase timed

directional relay used to protect a-c gener-

ators from motoring. When such a condition

occurs and persists for a preset time inter-
val, the generator may be tripped or an alarm
The directional watt

characteristics and the timer element 4s ‘ad-

sounded. element has

seconds.
2000

Justable from approximately 2 to 25
The relay 1s designed to withstand 4the
1b. Class H-I shock Test.

CONSTRUCTION AND OPERATION

consists of two 1aductdon disc
ls fthe timer
a directional

The relay
type elements. The upper one

element and the 1lower one( 1s

element.

Timer Elemenp

Thils element 1s a ()geaped 1nduction disc
The" Inductlion disc 1s four in-
vertical
bottom
ball
The

a phosphor bronze

type element.
mounted on a

at the
steel

ches 1n diameter,
shaft. The/steel bearing pin
of the shaft As
bearing. Thls ball 1s spring mounted.
shaft has
and thls rides on a steel bear-

supported by a

upper end of “the
ollve Jewel,
ing pin, held by a screw mounted on the main

movément frame.

The two upper bearing screws of the timer
element should be screwed down untll there 1s

four to filve thousandths 1nch clearance be-

SUPERSEDES 1.L. 41-793

* Denotes change from superseded issve.
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Fig. 1—Flux And Current Relations In The Induction
Type Relay Element.

tween the end of the screw and the

top of the shaft.

bearing

small silver hemi-
sphere fastened on the The
other end of this arm i1s clamped to an insul-
ated shaft geared to the disc shaft. The
electrical connection 1s made from the moving
contact thru the arm and a
One end of the spring 1s fastened to the arm,
and the other, to a slotted spring adjuster
disc which 1n turn the moulded
block mounted on the element frame.

The moving contact 1s a

end of an arm.

spiral spring.

fastens to

The statlonary contact assembly consists of

a sllver contact attached to the free end of
a leaf spring, This spring 1s fastened to
the moulded block. A small set

vides adjustment of the contact follow.

screw pro-

The disc 1s rotated by an electromagnet in

EFFECTIVE MAY 1960



TYPE CRN RELAY
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action between the fluxes of the upper an
lower poles.

The timer element cannot be energized unle
the power flow is in the tripping direction,
because its potential coil is connected§y in
series with the contacts of the irectional
element. Hence, the relaylis ionally

controlled.

Directional Element

This element 1is si ar the timing ele-
q ities used to ro-
h

ment, except that t
tate the disc and e ntact assembly are
different. The er poles of the elec-

tromagnet are d by line current, and

the lower b larizing voltage. The
fluxes produ these two electrical quan-

tities ation of the disc in a direc-

tion on the phase angle between the
curre oltage. As power reverses, the
curr in the relay reverses, while the po-

Fig. 2—Internal Schematic Connections Of The Type 1 gWwoltage remains fixed. Thus, a di-
CRN Relay. f1 torque is obtained.

the rear and damped by a permanent magnet

front. The permanent magnet 1s mount S The contact assembly and permanent magnet

the movement frame by means of four mount construction are the same as for the timer

screws--two at the front and two at the .
Above the two side screws and between

magnet bracket and the movement fr R
ithl the
mounting screws 1loose, the hex- rews

are adjusted so that the disc es midway in
the air gap. The lockingk screwed
down first and then the f mo ing screws

securely tightened.

two adjusting hex-head screws.

The magnetic shu in nter of the per-

manent magnet asgem e rotated up or
down to calibra timer element. It is
locked in plac s 1 set screw.

The operating torque 1s obtained by the
electromagnet construction shown in Figure 1.

The main @ole coil of the element is energized
by 1lin age This coil acts as a primary
of a tr mer and induces a voltage 1in a
sec oil Current from this secondary

c ows through the upper pole coils and
produces torque on the disc by the re-

element. The moving element 1s non-geared and
the bearings are the same as for the timer
element disc shaft.

Mechanical Balance

The moving elements of the Type CRN relay
are balanced in the factory. This 1is provided
for to insure proper operation of the relay in
tilted positions up to 45 degrees from the
vertical position.

CHARACTERISTICS

The timer element is rated at 115 volts, 60
cycles. The minimum trip value is 65 volts,
or 57 percent of rated voltage. The continu-
ous rating 1s 127 volts, or 110 percent of
rated voltage. The characteristic time curves
are shown in Figure 3 for various voltage and
time-lever settings.

The directional element has a watt charac-
teristic with maximum torque when current and
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Fig. 3—Typical Time Curves Of The Timer Element\Of *) Fig. 4—External Connections Of The Type CRN Relay

The Type CRN Relay.
are 1n phase. The potentidal coil 1s
rated 70 volts, 60 cycles, with continubus ra-
ting of 77 volts, or

value.

voltage

110 percent of, rated

coll 1s ratedin.5S
1s also 1t§ conglnuous

The current amperes, 60
This

The minimum plckup

cycles. rating.
cuarpentyls 0.100 ampere 1n
the current coil in phaséwlth 65 volts across
the potentilal coll.

ditions, the directiomnal/element contact pres-

Unpder minimum trip con-
sure 1s suffilclefit S to energize the timer ele-
ment so thatijthedlatter closes contacts. How-
ever, thedtiming, characteristlics of the relay

may be @grratdc under these condltilons.

INSTALLATION

The relays should be mounted on switchboard

panels, or thelr equlvalent, in a 1location

free from dirt, molsture, excessive vibratilon,
and heat. Mount the relay vertlcally by means

of the four mounting holes at top and bottom

Using Open Delta Potential Transformer And
External Reactors.

One of the
screws may be utllized for grounding the relay

of the case flange. mounting

case. The electrical connections may be
made direct to the terminals by means of
SCrews.

For correct operation, the Type CRN
should be so that
occurs for unity power factor
Since the directional
characteristic,

relay

connected maximum torque
on the system.
watt

accomplished by

element has a
this may be
using line to neutral voltage for the
coll and the

current 1n the serles

directional element potentlal
line

neutral 1s

corresponding
colls. If a
dummy neutral

not available, a
may be obtalned by using two
directional
constitutes one leg of a wye
and the the other two

reactors. The
coll then

connectlon,

element voltage

reactors
legs.

The voltage-operated timer element should be
connected across the line. An external dila-

gram 1s shown in Figure 4.




TYPE CRN RELAY

Trip Circuit

The maln contacts wlll safely close 30 am-
peres at 250 volts d.c., and will safely carry
this current long enough to trip a breaker.

The time for the maln contacts to break
after operation can be decreased by eliminat-
ing the follow.
the small set screw on the stationary contact
assembly untill the contact rivet rests solidly
When thls 1s done,
the position of the contact stop on the time
lever should be shifted so that the moving and
statlonary contacts barely touch when the time
lever 1is set on zero.

This 1s done by screwing in

on the moulded support.

SETTINGS

There 1s only one setting to be determined.
This 1s the time delay of the voltage-operated
timer, and 1t 1s adjusted by the position of
the time 1lever along the time lever scale
This scale has ten divisilons, and Filgure 3
glves a curve of time delay vs. lever setting

for various 1mpressed voltages. Time As

approximately proportional to lever setting.

In order to prevent operation of the »melay
during shock, the minimum setting of the time
lever 1s 1limited by a screw 1n the seale  fto
the #1 time lever setting.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to_linsure,correct op-
eration of thils relay have[been{made at the
factory and should not be disttirbed after the
relay 1s recelved by the gustomer. If the ad-
Justments have beenfechangeds the relay taken
apart for repalrs, or@if 1t 1s desired to
check the adJjustments at regular maintenance
periods, the instructdons below should be fol-
lowed.

Note that because the moving element 1s bal-
anced, n@E parts 1n thils assembly can be re-
placediséparately. The complete element, 1n-
cluding, spring, spring adjuster, moving con-
tacty, shaft, disc, and lower bearing pinhold-
er, must be replaced as a complete unit.

All contacts should be periodically cleaned
with a fine file. File S#1002110 1s recom-
mended for thils purpose. The use of abrasive
material for cleaning contacts 1s not recom=
mended because of the danger of embedding
small particles in the face of the soft silver

and thus impalring the contact.

Timer Element

Each upper bearing screw( should be screwed
down until there 1s fourjto\,fIve thousandths
Inch clearance betweengit an@ the shaft, and
then securely lockedgin pesdtion with the lock
nut. This adjustmentiycan be made best by
carefully screwlng down the top bearing screw
until the shaff falls to turn freely and then
backing up( &, fraction of a turn. . Great care
must be takenWin making thils adJustment to
prevent @amage, to the bearings.

Adgustiythe back stop on the time lever so
that@the moving contact Just touches the sta-
tionary“contacts at the zero time lever set-
ting. "The small adJustment screw on the sta-
tioenary contact should not be screwed in far
enough to 1imit the follow of the stationary

contact.

The spiral spring should have approximately
1-1/% turns initial tension with the moving
contact 1n the #10 time lever position. The
convolutions of the spring should not touch
each other for all positions of the moving
contacts. AdJust the tension of the spiral
spring so that the contacts will operate at 65
volts and follow the time curve as shown. The
timing may be checked with a cycle counter
connected as shown 1n Fig. 15, and may be ad-
Justed by rotating the magnetic shunt on the
damping magnet up or down.

Directional Element

The upper bearing screw should be screwed
down until there 1s four to five thousandths
Inch clearance between 1t and the shaft, and
then securely locked 1n position with the lock
nut. Thilis adJustment can be made best by
carefully screwlng down the top bearing screw
until the disc fails to turn freely and then
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backing up a fraction of a turn. Great care directional element 1in serles wilth the

must be taken 1in making this adjustment to actors. Apply three times rate to
prevent damage to the bearings. the combination (220 volts for T70-vol re-
lays). Using a hilgh resistance meter,

check the voltage across each reactor and

The contact travel of the directional ele- across the directional element potgntial coil.

ment should be adjusted to 3/32 inch, and the

All three voltages shoul e equal within t
back-stop lever 1locked 1n place. The spring

twe volts. Adjustments made by varying
tension should be adjusted so that the direc- the alr gap in the rea r n.
tional element contacts close at 65 volts and
0.100 ampere at unity power factor. This ad- REN ARTS
Justment should be such that the timer element
closes contacts from the #10 lever setting Repair work @done most satisfactorily
when energized at 115 volts. at the facto However, interchangeable
parts can 1shed to the customers who
External Reactors are equippe r doing repair work. When or-
dering pa always give the complete name-

Connect the potential <coil of the type CRN pl da

ENERGY R NTS

The 60-cycle burden of the ele S the Type CRN relay are as follows:
P Fact

Coll Burd ts Volt-Amperes owggglgc or{
Timer 11 k.72 8.13 54.5°
Directional Potential o 4 .22 25.3 80.4°
Directional Current A . 1.96 2.75 43.4°

tAngle that current 1 oltage.
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Fig. 5—Test Connections For The Timer Element Of The

Type CRN Relay.

FighyZ —Qutline and Drilling Plan For The Type HI Shockproof Semi-Flush, Non-Detachable Type Case. For Reference

actor. For Reference Only.
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