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OUTLI NE

The 2E Relay (static relay for three-phase induction
notors) is widely used in various industrial fields to
protect induction notors against overloads and other abnornma
conditions (i.e., single phase, unbal anced phases).

Optional plug-in type nodules can be installed which include
the mcain ground fault nodule, ncslp phase reversal nodul e,

and ncu1c ground fault/phase reversal nodul e.

[ NI'TI AL | NSPECTI ON

(1} Check that the 2E Relay and/or additional nodule is per
ordering specifications.
(2] Checo' the 21: Relay and/or additional nodule for danage

i ncurred during shiprment (breakage, |oose parts).

APPLI CATI ONS

The 7r Relay and/or additional module is used to protect
three phase induction nmotors and other three-phase |oads, not
only from ayerloads and single phase coniiticnz but also from

phase reversal an® ground fault.
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RATINGS AND PERFORVANCES
Table . 1ists the ratings and performance of the 2 Rel ay.
Table 1 Ratings and Performances of the 2E Rel ay
" RC B2O - o

. Type -Form HP HP2Y Y,

S HP1[ 12 HP2yI2 ' IERE R
I tems b AP AT Alsy

Appl i cabl e eirenit

\\ee-phase circuits rated up to 600V AC
50/6C HZ - Direct

(Also, applicable to high-voltage circuit:
by combiining Wi th high-vol tage crs!

Protective

functions

Dual functions (2r relay) ---- ower |o0ad amd

Single phase protection.

Rated

Currcent:

Hated ampere-
turns
Setting range

TAT S5AT | 110AT

751508 of rated at [75+(5+10420440)%]

Utimte opera-
ting current

10541252 of current setting

Overload
operating perating tine .4C Sec. for starting characteristics at
- . 0 i
chargcte setting range 600% of current setting
ristics [3+(245+10+20'sec. 1
Cperating time +20% of tine setting
accuracy
Si ngl e- phase 85% of current setting under one-phase
protection Minimer operat= |campletely | oss state (When measuredon
operating ing current ei t her remaining phase.)
character= -- See Fig. 1
istice operating time Less than 4 SecC.
Tontrol Rating 1ol 200 2000240 V AC, 1, 5060 HZ
vol tage Tol erance

85% . 110%
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Qut put
cont act
speci fications

Arrangement
i —
Coptact
capacity

rma B300

Faul t in&cation

Reset rxie

Application
condi tions

mebi ent
tEnperature
Rel ative
| Ianicdity

GFREDQD9?2
RC 8 2 0 = - .
{ype -Form HP 1V HPZ¥ HIE3Y
[tem: H‘“‘-H_% HF 1Y 1e HP2Y1E HPF3vYi;:
EH-"“‘-. APTY AFEZ Y ADAY
|Control power ) VA
Power circlit
consunption | L —
Dlet}_ecFlng 0.3 VA/phase at rated current
elifeul t
contract

NG = HC (SPOTYForw C)

1200 AC-5. QA (Resi stive 1aad:

120w AC-3. QA (I nductive | oad, pE=0.40:
125V pe=0.26 (1/1=Tna

250V D=0, 15% (1 /F=Tns!

LEI:
ROCBTC —k PLIT - M2nga Reseg Type

Hf HED-- H P: f ||-_- [N T E_ EE‘.’I’IQ1E Reset
RUBZO=AFLIT - Auto Reset Type _

- 1 O s Fqﬂ°:

45 =~ 85% at 20°C
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The additional nodul es are connected to the 2E rel ay

with gold plated pins and their principal ratings are the

same as that of 2F Rel ay. In Table 2 is listed its ratings
range and parformances.
Table 2 Ratings and Performances of optional nodul es
_ Type-Form RCRLN RCE1D WCR1C
I boms
Qperating \ 90% of 2= relay [90% of 2 relay
Phase current current setting|current setting
reversal g)eratlng Less than (1,55 |Less than .55
characteristics [I me -
T
Ground fault |4n ~ 120 = 47 ~ 12A
current 2CT 2oT
setting Primary Primary
T |
P i T,
oLyl &0R GOA
faul t
current
Gronind
fault tinme 0.15v1.0s 0.1svl.0s
setting
output si gnal output contacts of basic relay
Trizindication LI (manual reset)
120 A0mn 120 4 0mdy
Connect ed connect ed
E e | npedance : npedance
=00 300
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Overload operating characteristics
Utimate operating current --- 1053=14% of
current setting
Single phase protection operating characteristics
mn. operating current --- 85% of current setting

i l .. -] | ‘ l 23 - i_ : | ) 1 S I
| | ; |
ol .= - ; B I--- H + p——— - | . - i & & —
i —+ & _Ovyap lops operating — i — j_ i | PG S, R
: ./, -characteristics- Ve [ i !
, || | 1
| b f | |
(1] | S gy ——— ; '] I, ]
|
bim i - v Oyerload operating
g - gy M — F charactericbios
0 o
- g =
i L |7 ]
5 = k|
2l i Ly N
= =
] 1.
. It it
'_': & i L
£ !"'i ] i
=
i _ 11 —
i il vy saaaan: e, g, g 3 i}
. | | [ \\\[ I i
i | o ! =15
. b v — e e, ——— .,
Single phase™] I ™3 ) S . T el Ly
g = o Sinaglo *y
proboct 1on o el L |-h;|"r' L8 LU
charastecistics ,.{ __ protection o
| | B aparat i:|1|'j_'"“ o
i I | characteristics \\
it | | | Tl
|
i | : | | | [ [
iiH i 1 [] L] R i 2 x i R M 1 i

sunTieLes o LOAD CURRENT MULTI PLES OF 1n.om1: CURRENT

STARTI NG RUNNI NG
CHARRCTERISTIC CHARACTERTSTIC

Fig. 3. Operating characteristic curve
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PRECAUTI ONS IN APPLI CATI ONS

Wien planning to use Toshiba Static 2E Rel ays, be sure
to give full consideration to the foll ow ng precautions:

{17 (Control power source supply
The power circuit must be arranged so that control
sower 1S always supplied to the 2E Relay before the
min circuit is swtched ON

(2) Limt the secondary burden when conbining with
external e7T's., Wen the relay is used in a medium
or high voltage circuit, an excessive CT secondary

burden may cause secondary current waveform

distortion.
Since large waveformdistortion nmay be detected as
unbal anced current, limt the external -7 secondary

burden according to the overcurrent constant while

referring to Table 3.

Table 3 Limt of external CT secondary burden

CT Overcurrent Constant Recommended Secondary Burden

| Not greater than 50% of rating

i 5 Not greater than 85% of rating

10 oL above Up to rated burden

Buy: www.ValinOnline.com | Phone 844-385-3099 | Email: CustomerService@valin.com
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(3) Application on DC systens

See Fig. 2.
In DC control systems main current does not flow

sinusoidaly even though the power system (voltage)
may be AC, so the 2E Relay, and/or additional

modul es, are not applicable.

Three-phase AC power supply

t {2E

2E Rel ay

] Thyr i stor

" DC Motor
(oo

Fig. 2 Exanple of msapplication of the 2E Rel ay
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(4) The 2E Relay has phase unbal ance detecting charac-
teristics. Figure 4 shows how the current's unbal -
anced trip point depends upon the relay's current

setting and the wunbalanced current rate.

100 — =

|ll|..||.u.|:l.:|.n-:r ZOng 4 _,!-. _1'.__ — — |
N [Tripl ] —— é__,ffr::' | s |
- ‘ R |l
- : “'ﬁ@ Current setting value: 750 | | |
:. ) Current settingvalue:100w _
E ¥3) |Curcenk Setting value:125%
a o | ; T
~ i) |Current settingvalue:150% I
K| 50 =
!J.
il
s i 1 | Current unbalancod rate = I_mﬂ:‘ =1 iR,
:E : : l L T M. i loa u)
= | o, | i .
B a ! [ ] | max.: Max. phase current
— 1 = I
: I: I min.: Min, phase current -
L | |
B5% | 1 il
{ = T | | | [ _:l_
0 R 200 300 400 500 600 700 800

-MaX. phase current (percent of
current setting)

Fig. 3 Phase unbal ance detecting characteristics
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| NSTALLATI ON

1. Surface Munting
The 2E relay will be shipped with nmounting feet |oose.
Before installation, attach the mounting feet to the
relay as shown Fig. 4. The bel ow shown nounting feet
and hardware wi || be shipped together with the rel ay
as standard accessory.
Do not use a screw | ocking agent when tightening.
Mounting Feet Accessory
Parts Quantity
Mounting Feet 2
M4 Screws 4
M4 Spring Washers 4
5(0.20)
Dia-4.
Aol 58) Mount i ng
M3.5 Screws .6(0.06) Hotes
D N Terminal *H£‘

A?:"——-{r__ i Cconductor -ﬁv7$AT
TOSHIBA Through- | '
2E Relay | Current . E out Holes

setting Switches % ] _
™ i
~l=la Time Setting ) alo -
@] O < . <
< 52 Y M .~ Switches %[_l — 0
~ | |wn - = - o
o |e <§ ¥ Trip Indication % ._] 2 9
Test/Resect qa) | -
\:B Switch ﬂ{:ﬁ
X ¢__._ _¢__. 23 %\ _'_63—’ {}
. | 60(2.36) |16/ (0.63) (0.20)5 140(5.50)  (0-91)) h2(0.47) 40
I_'m(a.ee) E 152(6.00) N (1.58)

Fig. 4 Surface nount type 2E Rel ay
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2.' Flush Mounting
For flushh nounting, flush mounting Kkit (order separately)
is required.
Bef ore installation, attach the flush nounting fee to the
relay instead of surface nmounting feet as shown Fig.5.
Flush Munting Kit
Parts Quantity
Flush Munting Feet 2
Flush Cover with Nylatch 1
M4 Screws 4
Mt Spring Washers 4
Mount ing Panel i
Bi{d.12)0ia
i -2 Mounting
BOZ,16] Ter i nal Hol es
—= Nyl at ch Conduct or 1
— r 1 I'I
' / 1 T =E 1)
Curront ";'I | . I|_ o 1
= ': , Bt ing o f o - - el
10 .'-.I-.':|1-.r-|'|'r__h;'£!: .'.I_' |
] G o | 3|5t |-- P
Iél-..u:l -~ Timg :. Ir-| .-\-. = | .
— Satting s l :
:-jui1l'hr's| : = l :
e = [hretp -i--'-r- =, 2 [ B 2 ¥ ] -
0 d 789 | Indication ? G2"
| LI — "'I l " Test /Reset 4-M4 screw i M:l !
93{3.66} Switch - I L0 (0. 40) =.r:|1: *(3.4720.2)) BB+0.5 _I ".I
[ 105(4.13) E_J]| 137.4(5,41) (31.6640.2| 934 0.5 \
= | = — —_ -
W 5(0.2)Dia
16Min"|.3.2 M a x -4 Mounting
(0.06 min " 0.125 max. Holes
Fig. 5 Flush nount type 2L Relay
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3. Opt i onal Module Installation

Install nmodule with two knurl screws (accessory of
module) as shown Fig. 6 after the relay installation
and wiring to the relay are conpleted.

For: nodule installation, peel off the side label on
the relay to open the holes for connection pins.

#.8{0.19; Fin Contacts
Da-2 Mounting
Holes ," Phage Reversal
i e / o 1 ndi cat or
- = f
= = : I-_'. I II| E =
I'E . i
E-’ N p—
. :- --. __ Iy -
gl d[5] ¢ =
- Cas] D o— .
% 1 B 1 Mbunt i ng
- = - ...- L= 1= : i ML | M I‘I;;.'r L e
'L == FF - |Ground Fault _{E__-_} |
[ ‘|] I,-L"urrl'rl'. oetting | p—
ir G @ Sorew H
- 1 H e Ground Fault il a
@__ Time Setting R Lay
: BCrow
1 = Reset Switch :iiﬂlljt: >
5 @ Ground Fault .r'
BH— A H="|| ~ inaicator i
. R4 L I J
ofx.3 5 {0,200 I o h’_] i
I L. 50 1 s atll in® = =
361 | | 510 e r }-""-"
! 3 iy . '
(0.59)
Fig. om Additional moadule Fig. 6B Conbination of ~2E
relay and additional

modul e
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GQRAUT CONSTRUCTI ONS

Wien wiring primary wres through the CT windows, see
Fig. 9, take care of the follow ng:
I° Primary wires nust go through the correct CT w ndows.

27 Primary wires must go through in the sane direction.

i Primary wires nust have the same number of turns through

the CT w ndows.

Before applying the 2E Relay and/or additional nodule
low voltage induction notor protection, see Fig. 8, which
illustrates the typical wring connections.

Applying the 2E Relay for high woltage,or low voltage
|arge capacity systens, see Fig. 9. It is necessary to

balance the CT secondary load, that is, CT secondary wre

| engt h.
Built-in CT wirdow
L+ 1 pass *,
SR
il | S £ =FR
L
=

I. '.-_'- [;]'.j"'
HELAY | am== e

Humber of turnsZ 3 passes .-
Number of turns 3

F'ig. 7 Installation of wres passing through the

built-in CT's
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Low vol tage power supply
200V ~ 240V AC

=] »
+ [ 1
|' Stoep
Ll/R| | ! <] ‘I';LLII'L
L2/8L3 -
{ e oy | |
. e mmemcmesmmachea TP Tr T
T1AU T2, /4 Low-val tage aperat Lr|.-=_;|
contactar H "I ced ]
F"_"'T'LE' Control
| f "F:pr Terminal
] . IDnI}r Humber s
rfr ENE1 I{-T_?—[ﬂ_l_rpj.q
I i #
1 i |
| :.!If * Control Power Remote Regeb | 1!"[:
| ||.::-1|-.~;- Sougce Terminals Terminals lﬂl el
: : i i h .ﬂ
: : Output Contact Terminals
— — i -
" In case of lowvoltage circuits
(rated at 600V or |[ess)
Applied circuit wire is directly passed
through the built-in CT w ndow
CAUTI ON:
¢ Connections of control power source
AC 1o0-120w --- Termnals |-2
AC 200=240% --- Termnals -3
Tow-vol t age ,
i nduction notor ** Connections of output contacts
NC- cont act (opened when the 2E
Relay operated) --- Termnals 8-9
NO contact (cl osed when the I
Relay operated) --- Termnals 9-10
*** Connections of Renbte reset swtch
Remote reset --- Ternminals 4-5 P

‘special spec.: RCE20=-HP [I¥Y | 2
Wirioe length, frar 2Fr reset switef)
must he lire= than %1

Fig., B Typicod application i Jow-voltage induction motor circuil

(Y555 =T
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Kigh-vol tage power " O controld transformer
BUPpPly 2.3KEV v LICBEV AC (2.3EV/1200 o 13 8EVSL20VE
| | L‘L__"I L ﬁi = T *
3 M -L pol 3 -!
= 5" stop
1 ] S| L&
B .:_ . - T ]’-start
silgh=voltage f:-;ﬂlhaui' oL
contactor :_*-uxiﬁ- - M
bl e = A Tl ]
i ‘s gii i | !
J ] = ¥] \ \_—~ HPOY12
Hll gh E f l?.l' | = é-!- | Typo
vol fage b ff | | Oni
cT "l [.]. = |_eilill || ¥
I | | [ 2(3fa[5]b [Pfa]e o
I | i - | |
il 2 Ralay with | “j
i | 'ICAlA or RCAIC ‘o o
I| i : Iy o
BER -
| - \
LI
4T H gh-vol tage CT secondary circuit

Wi res pass through the w ndows of

Hi gh- vol tage the built-in cris,

i nduction mator

Fig. 9 Typical application to high-voltage induction
motor circuit with ground fault protection
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oW TO SET

Thezrrelay is offered in three nodels,

Model Anpere-Turn  Rating
RCB20-{IP1Y TAT
RCB0=_P2Y 55AT
I -;.l__.|:_: iy 110AT

wi th each having zn adjustable (Anmpere-Turn) range of 75v150%.
Each nodel has direct wiring capability through the three
current transforner's w ndows. Thi= is limted to 165 anperes
(nCBe0-0P3Y ). Tor larger currents, or voltages above &0V,
the use of externzl current transforners is required.

Sel ection of the suitable nodel may require sone prelim-
nary cal cul ations. See "Current Setting Adjustnents" to
determne if the calculated "# Dial Setting" can be obtained
wth the selected nodel given the motor's full |oad current
(FLa). Mdel Selection can also be influenced by wire size
limiting the nunmber of turns that can be passed through the

CT windows (0.75 in. by 0.75 in.).

Buy: www.ValinOnline.com | Phone 844-385-3099 | Email: CustomerService@valin.com
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SELECTION AND ADJUSTMENTS

{1} Current Setting Adjustnent

M{T)=2E Anmp-Turn Rating = External CT Ratio*

Fotor FLA
M{T: : Nunber of turns through the 2r's built-in CT's,
rounded off to nearest integer (CT waps are

additive).
Current Setting 3

— Motor FLA x N(T) = lo0%
2E Anp-Turn RAting x Externar CT Ratio

: External CT Ratio: Ex. sooassm CT'S = 100:1
If no external CT's are used, substitute with "1.0".

o For 1.15 Service Factor Mtors. If the notor has a 1.0 S
F., multiply the calculated Current Setting %" by 0.93.

NOTE Select the external eT'= ratio so that the current sett-

ing 1+ is as close to 100% as possi bl e.

Exanple #1: 5o0ne, 4G0V 6%s Full Load, 1.15 S.F.
Across-the-line start.
Since the full load falls wthin the range of the
55 AT (7% - 150%. 2E Relay's CI's, and no external
CT's are required,

The 8 Dial Setting _ 65xlxlooz = 118% = 115% or 120%
55

Exampl e X2: 2005p, 460v, 240A Full Load, 1.15 S.F.
Across-the-line start.
240 Anps exceeds the highest rated zr Rel ay,
therefore, external CT's nust be used, and the
Hely 7 AT rated zE, will be chosen as the
standard nodel when the current exceeds the upay 's
rating. | f 300/ CT's are used,

Buy: www.ValinOnline.com | Phone 844-385-3099 | Email: CustomerService@valin.com
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the Current Setting 8 _ 240 x N(T) = 100%
- 7 = (300)
5

= NT) =x 57.14%

And if 2 turns through the 2E Relay's CT w ndows
(fromthe external eT's) are used, the % Di al
Setting = 2 x 57.14 = 114% = 110% or 115%

(2) Time setting

(3]

Determ ne the protection curve from 2E Rel ay operating
curves shown in Fig. 1, and read the operating time at
G007 of setting current. 'Adjust the time setting dip
switch to the nearest setting above the operating tinme.
When using the mCAla or RCEIC with the 2E Rel ay, determ ne

the settings with the same manner mentioned above.

Faul t I ndication and Reset

The LED on the 2E relay is illumnnated by any trip

condi ti on.

The optional nodule's have individual indicators (LED s).
When the 2E Rel ay detects an overload, single phase or

phase unbalance condition, and the LED indicator Ilights,
throw the reset toggle switch to reset the relay. Wen the
2E relay equiped With an optional nodul e detects a phase
reversal or ground fault recvt the togaic awr b |

of the 2E relay and optional nmodule to turn off both LED S.

Buy: www.ValinOnline.com | Phone 844-385-3099 | Email: CustomerService@valin.com
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| NSPECTI ON AND  MAI NTENANCE

Before inspection and mai ntenance, read the foll ow ng

items to determine the nmaintenance period.

Intervals of inspection

(1) When the 2E Relay and/or additional nmodule in an ordinary
electric control roomis operated under relatively good

environmental conditions . . . . . Approx. annually

(2) When the 2E Relay and/or additional nodule is operated
under adverse environmental conditions . . . . . Approx.

sem -annual |y

Itens to be inspected

(1)  Dust accumulation . . . . . When dust accunulation or contam -
nation is observed near the current-conducting conponents,
wipe them clean with a soft, dry cloth. Do NOT use

gasoline, bengine, or other organic solvents.
(2] Loose scress

(3] Prese: points of the current-setting and time-setting

sw t ches
(4) Operation of the test switch, if necessary
(5) Operating characteristics, if necessary

{6] Damage or other defects

Buy: www.ValinOnline.com | Phone 844-385-3099 | Email: CustomerService@valin.com
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TROUBLE- SHOOTT NG

1n case of trouble, determ ne the cause of the trouble
i n accordance with the sequence shown in Fig. 10 or Fig. 11.
After clarifying the cause, take the actions shown in the

chart to correct the problem

2k nelay fails to operate

. — UOo2s not
See indication lamp of |Illuminated [Reset 2E and/or |Reset
additional module modu le

 E—— Resets ] -

TR ==
. I —

theck the power supply ""'-'”m‘l_ | Supply the rated
for control cirevit voltage

Hormel i - : _.‘
Check the setting [ncorrect Correct the setting
values -::_::l'_t.hn 2E Relay I 1values

|_and additional module =

Normal | o i
Check the sequence of | ncorrect :
primry wires — —~«Correct it |

Hormal i - 4

‘heck the phase se Ty l= Livoorract ’

Check the phase gquence -I'-"nr.'rﬁn:.'t- it _J

of maln Clrcult

| Mormal . x ._-_.-_] R
— 5till doos

Check the trip polnt at
I.'-"']" |:|f the sot currcent

not operate
value

Contact a Toshiba represent
~ative or agency for repair
gervice

(See Fig.l) | Operates normally

H —

Check the t 15 pcint at
ﬂum nf the Set” current

wra d wres

(Sec Pig. l] Operates normally
|—”:.-1'LI|.

Fig. 10 Trouble-shooting table
(4hen 2- Relay fails to operate)
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2E Relay trips during notor
start-up and operation

See indication lamp of |_Illuninated | peset 2E and/or
additional module module
Mormal Still mriEE__-___"____J
b=
Check the sequence of I
primary wires B -'fc‘}fl'ﬂﬂt them ]
Hormal - )
Check—the ™ phase- €, ! Incorrect | ,
of main circuit "_ﬂEErrﬂ“i—il———l
— ==

Mormal I_

Check the load current Abnormal __ECheCk the notor and -
J . l load to elininate
Hormal cause of trouble
s ———]'— S —
L ncorrect
EEF“k the setting values p——o ECL‘:iiﬂzgt ik
Hormal I_ S —
Check the power suppl _hbnormal _ 'mf"'ir the open-phase
: . ' ) s Sroltage requfatiﬂn. or
for main cigg unbalanced voltage |

Mormal .:__ e

=

Check secondary circuit |[Abnormal |If overload is applied
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any) for overtoad buit, reduce the load
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Contact a Toshiba
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for repair service

Fig. 11 Troubl e-shooting table

(When 2E Relay operates during notor start-up and operating)
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IHETALLATION TEST PROCEDURE

It is not necessary to schedul e periodic maintenance

and testing of the ground fault protection. However, if tests

are desired to confirmthe proper operation of the system one

of the follow ng procedures can be used.

f

1. Mounted incontrg! panel Contral | 1

Power |

]

— s
——

Y i | e
T
o
L) |
9_‘
—i
1
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X}
L
— e i, e e e ]

===

DETECT |

| | |

|
|
| |
i B — |
| F3e3-so—re-pl— I' !
! |
: L | GHOUHD | :
I _ 3
& I CURRENT DELAY oUTPUT b—o—
T !
*

D ks . i s e

: 1 POWER

1

BENT . SUPPLY |

|| |sEMSOR | P2 B

1 {9

(| I 4 ' | o,

N i ' RCB1A or RCBI - J .
s 2p o o . 4 T

Fig. 12 Test circuit

Not e
The above figure shows the relay reset. (not tripped).
The resistor I1n the test unit is for gurrent Tim:® iny

1. Wien testing the ground fault nodule, keep the main circuit
de-energi zed.

2.  Set the ?round current knob at a proper value of IGS.
(ground ftault trip point)

3. Connect the test wire through the ZCT wi ndow as show in
Fig. 12.

4. Apply control power to the 2E and interrupting device.

5. Apply 1.25xIGE with the test circuit and interrupt the
current when the relay operates.

6. Check the operation of the relay with test switch on the 2E
and check that the LED indicator I|ights.

7. If the relay does not operate at the set time, interrupt the
test current., cheek the current setting and the repeat test.
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Fig. 13 Test circuit
Not e.

The above figure shows the relay reset. (not tripped).
The resistor in the test wunit is for current limiting.

1. Connect the sensor and relay as shown in FIG 13.

Set the ground current knob at a proper value of IGS (ground

fault trip point).

3. Apply 1.25xIGE with the test circuit and interrupt the
current when the relay operates.

4. Check the operation of the relay with the test switch on
the 2E and check that the LED indicator 1ights.

5. If relay does not operate at the set time, interrupt Lthe T€5
current, check the current setting and repeat the best.

N
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