l GENERAL SPECIFICATIONS

¢ Aluminum housed
* Standard(RH) or non-inductive(RHN) winding
* Cement molding

* 100% RoHS compliant
* Complete welded construction

* Mounts on chassis to utilize heat sink effect
High stability at conventional power ratings

RoHS
COMPLIANT

Resist. Temperature Coefficient
el . Power Rating e;lasnzzce 50 5T Resist Minimum
emen =9, 2915, Measuring Temp; -55 C, 25C, 250 C esistance ;
Model Type 105C 9 P Tolerance Sl
With | InFree || ductive | Non- +200 +200 +100 +50 £30 (%) Value
Heat Sink|  Air Inductive | [ppm/Cl | [ppm/Cl | [ppm/CI | [ppm/Cl | [ppm/CI
B [+0.1] 1Q~
. 0.022Q~ 0.1Q~ _ 0.022Q~ 0.1~ 1Q~ "
RH 25C |Wire Wound 20W 8W 25K O 1KO 0.099 0.9760 19.60 208 C[+0.25] | 0.4Q~
D [+0.5] 0.2~
F[+1] 0.1~
; *30W 0.048Q~ 0.2Q~ 0.048%~ 0.1~ 1Q~
- - + -
RHS0C | Wire Wound| gy | 1OW 1 "ok | 20ke 0090 | ogme | 19ee | 9 |SEEH | D05
FRH 25C | Thick Film | 15W 5W - 26~ 28~ - - - - F1]
2MQ 2MQ
G [+2]
20~
) ] i 20~ 20~ ) ) ) ) J [+5]
FRH 50C | Thick Film 25W 8W MO MO K [+10]
*30W on heat sink(178x127x51x 1tmm)], 50W on heat sink(305 %305 % 2tmm)
. CHARACTERISTICS Values in [ ] mean change in Q after test
Test RH FRH Condition
Temperature Range -55C ~250°C
Insulation Resistance 10GR minimum (dry)
Dielectric Withstanding Voltage +[0.2%+0.05Q] +[0.5%+0.05Q] AC 2000V: maximum. leakage current; 2mA
Short Time Overload +[0.5%+0.05%] +[1%+0.058] FRH: 2 xPower rating 5 sec., RH: 5 xPower rating 5 sec.
Load Life +[1%+0.05%] +[2%+0.05%] Power rating 1.5 hours on, 30 minutes off, 1000 hours
Thermal Shock +[0.5%+0.05Q] +[1%+0.05%] Power rating 30 minutes, -55°C 15~30 minutes

B SURFACE TEMPERATURE INCREASE VERSUS POWER LOAD
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Resistors And Resistive Applications

Tel: 82-32-817-4325 Fax: 82-32-817-4329

@ RH, FRH

l DIMENSIONS [mm]

RoHS
COMPLIANT

2-3.2¢4 Slot Dimensions(mm) Weight
Model [g]
= L1£1.5 L2+0.5 L3+0.2
b ¢
f 8 RH 25C 49.4 271 183 165
i v
~ — 156405
= ‘ RH 50C 70.8 493 39.7 8BS
P < F
% S
J = i FRH 25C 49.4 27.1 18.3 16.5
&
oF L2 296205
o
L FRH 50C 708 493 39.7 35
l FREQUENCY CHARACTERISTIC CURVES
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Il DERATING CURVES
) . 100
RH25, 50C and FRH resistors have an operating temperature NG
range of -55C to 250 C. 80 N :
E . B . . 5] (D 0On Chasis
Derating is required for reduced chassis mounting area z N ) Free Air RH 25C, FRH 25
and for high ambient temperatures. 3 & NG DFree Air RH S0C, FRH 50
The following curves apply to operation of unmounted ke N
resistors S 40 .
H i7a. o ~~—~
Heat sink size: 178x127x51x1 mm ~ T~ NG
1. On Chassis 2 = [~
2. Free Air RH 25C, FRH 25C . s

3. Free Air RH 50C, FRH 50C

Ambient Te
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l ORDERING PROCEDURE EXAMPLE

(RESOC) N (2) @
GRS

For non-

Model # inductive

Resistance  Tolerance

If you require more detailed technical information please
contact the RARA design team. design1(@raraohm.com

Website: www.raraohm.com

E-mail: sg@raraohm.com
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IRH, ULH, IRV, ULV

A A A

The IRV(V=Vertical) & IRH(H=Horizontal) models are our standard wire wound, metal-

clad resistors. The ULV and ULH models are UL approved versions of the IRV and IRH.
These models have an extruded aluminum housing providing strong and rugged
protection. Options include flying leads or tab terminals, inductive or non-ind uctive
windings. The most common applications for theses models are: Motor drives, braking
and snubber applications and power sources for industrial equipment.
Il GENERAL SPECIFICATIONS
Rated P Resistance Rangel$] ]
Model ated rower Inductive Non-Inductive Resistance
- - - - - - Tolerance
On Heatsink|In Free Air Tab Terminals | Flying Leads Tab Terminals | Flying Leads
IRV/IRH 60 0.1~ 400 0.1~180
ULV /ULH 60 oW SoW 0.1~375 | 0.1 ~ 400 0.1~180
IRV/IRH 80 0.1~910 0.1~110
ULV /ULH 80 8w saw 0.1~ 281 | 0.1~910 0.1~110 IRV/IRH
IRV/IRH 100 0.1~1.1K 0.1~240 D [+0.5%)]
100W 80W .07
ULV/ULH 100 0.1~225 | 0.1~ 11K 0.1~225 | 0.1~240 F[+1.0%]
IRV/IRH 120 0.1~13K 0.1~300 0
120W 96W G [+2.0%]
ULV/ULH 120 0.1~187 | 0.1~13K 0.1~ 187 | 0.1~300 J [45.0%]
IRV/IRH 150 0.1~1.6K 0.1~390 .
150W 120W K [+10%
ULV/ULH 150 0.1~ 150 | 0.1~ 1.6K 0.1~ 150 | 0.1~ 390 0%
IRV/IRH 200 0.1~22K 0.1~1K
200W 140W
ULV /ULH 200 0.1 ~ 450 | 0.1~22K 0.1~ 450 | 0.1~ 1K ULV/ULH
~ ~ +2.09
IRV/IRH 300 | 450 210W 0.1~27K 0.1~ 15K G [+2.0%]
ULV /ULH 300 0.1~300 | 0.1~27K 0.1~300 | 0.1~ 15K J[£5.0%]
IRV/IRH 400 | /0o 240W 0.1~ 43K 0.1~22K K [£10%]
ULV/ULH 400 0.1~225 | 0.1~ 43K 0.1-~225 | 0.1~ 22K
IRV/IRH 500 | 5o0y 300W 0.1~ 6.8K 0.1~3K
ULV/ULH 500 0.1~180 | 0.1~ 68K 0.1-~180 | 0.1-~3K

Also available in extended ohmic ranges of TmS to 750k

B CHARACTERISTICS

Values in [ ] mean change in Q after test

Temperature Range -55°C ~+200°C
Insulation Resistance 20MS minimum
Dielectric Withstanding Voltage IRV / IRH Available options: AC1500V, 3500V, 4500V, 5400V: maximum. .Leakage current: IZmA

ULV/ULH [1000V+(Voltage rating x 2]] for 1 minute
Temp. Coefficient +260ppm/C maximum
Short Time Overload +[2%+0.05%] 60W: 5xPower rating 5sec., 80~500W: 10 X Power rating 5 sec.
Moisture Resistance +[3%+0.05Q] 40°C, 95°C RH, DC100V case to terminal, 500 hours
Thermal Shock +[2%+0.05%] Power rating 30 minutes, -25°C 15 minutes
Vibration +[1%+0.05Q] 10Hz~55Hz~10Hz (1 minute), 2 hours each direction
Moisture Load Life +[3%+0.05Q] 40°C, 95%RH, 0.1 x Power rating 1.5 hours on, 30 minutes off, 500 hours
Load Life +[5%+0.05Q] Power rating 1.5 hours on, 30 minutes off, 500 hours

*Note ULV/ULH dielectric strength options of AC 1500V, 3500V, 4500V, 5400V are also available.
Optional dielectric strength must be higher than standard (calculated by formula)

B SURFACE TEMPERATURE INCREASE VERSUS POWER LOAD

@ IRH, ULH, IRV, ULV

l DIMENSIONS [mm]

AN LAY A

D2

L2

L1

L2

i
7/ ",;lJ:) Bottom view L—, : =z
IRH(ULH) model IRV(ULV) model s
Dimensions(mm) Weight(g)
Model L142 L24+2 L3+2 W=0.5 H+0.5 D1£0.3 D2+0.5 ax0.5 b+0.5 IRH/ULH | IRV/ ULV
IRH/V & 100 87 60 41(H) 22(V) | 22(H) 41(V) 43 8.65 10 12 110 13
IRH/V& 150 137 110 41(H) 22(V) | 22(H) 41(V) 43 8.65 10 12 195 189
IRH/V 100 165 152 125 41(H) 22(V) | 22(H) 41(V) 43 8.65 10 12 216 215
IRH/V 120 182 169 142 41(H) 22(V) | 22(H) 41(V) 4.3 8.65 10 12 245 241
IRH/V 150 210 197 170 41(H) 22(V) | 22(H) 41(V) 4.3 8.65 10 12 283 290
IRH /V 200 165 146 125 60(H) 30(V) | 30(H) 60(V) 5.3 12 13 17 485 44T
IRH /V 300 215 196 175 60(H) 30(V) | 30(H) 60(V) 53 12 13 17 600 600
IRH /V 400 265 246 225 60(H) 30(V) | 30(H) 60(V) 5.3 12 13 17 770 780
IRH /V 500 335 316 295 60(H) 30(V) | 30(H) 60(V) 53 12 13 17 990 980
B FLYING LEADS
Model 2mnt 1.25mit UL3512 AWG10 UL3512 AWG14

IRH/V & ~ 150 0.1Q ~ 0.99Q 10~ X X

IRH /V 200 ~ 500 0.38%2 ~ X 0.1Q2 ~0.37Q X

ULH/V & ~120 X X X 0.1 ~

ULH/V 150 X X X 0.11Q ~

ULH/V 200 X X 0.1 ~0.15Q 0.16% ~

ULH /V 300 X X 0.1Q ~ 0.22R 0.23 ~

ULH /V 400 X X 0.1 ~ 0.30% 0.31RQ ~

ULH /V 500 X % 0.1 ~0.37R 0.38% ~

*Option: Flying leads options of UL3135, UL3071, UL3172 are also available

B DERATING CURVES

Il ORDERING PROCEDURE EXAMPLE

Heat Sink Size

FREE AIR HEAT SINK
350 350
400W 500W
300 gggw 300
250 oo 150w 250 500W
o Z S | 400w
T 200 60W 80W T 200 L1 300w
3 =1
7 | 2 T L L ooow
§ 150 g 150 ] 15w
£ £ == 1oow
F 100 2 100 e — W
| 0W
50 —]
50
25
0 0 10 20 30 40 50 60 70 80 90 100
0 10 20 30 40 50 60 70 80 90 100 % of Rated Power
% of Rated Power Heat sink size 400x400x3 mm
A mid-point bracket is required for 150W, 300W, 400W, 500W models to ensure sufficient contact with the heat sink.

IRH /V, ULH /V 60W~150W=200x200x3 mm

@25C IRH/V, ULH /V 200W~500W=400x4003 mm
100
- - —
5 80— @IRH/V, ULH /V 60~500 on heat sink
2 ©) N N @IRH/V,ULH /V 60~150in free air
< @ i~ N @IRH/V.ULH /V200-300 in free air
39 \i\\ S ORA/VLULH /Y4050 fre i
o
F— \\\\\
ES \‘\ -
20 ~:

40 80 120 160 200 240 275
Ambient Temp.(C)

(IRH120) ? (FL)iXX)O Q)

Model # For non-

inductive (mm
option

for more info on this.

Flying leads Resistance

Tolerance

Thermostat options are available for these models:
Internal and discreet connection. Please ask RARA

Resistors And Resistive Applications

Tel: 82-32-817-4325 Fax: 82-32-817-4329

Website: www.raraohm.com

E-mail: sg@raraohm.com
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0~1200 A S AL

RaS] S (Y b ) @D IRV,ULV60

S
=
The IRV & ULV 600~1200(V=Vertical) models are our standard higher power wire wound, B DIMENSIONS [mm] g%
g0
metal-clad resistors. The ULV 600~1200 is the UL approved version of the IRV600~1200 g<
a
models. These models have an extruded aluminum housing providing strong and rugged 2410mm(5.3 Hole o M5 Tap]
protection. Options include flying leads or tab terminals, inductive or non-inductive windings. g
———— B [ ]
The most common applications for theses models are: Motor drives, braking and snubber E: EH% < Ié[ e }
applications and power sources for industrial equipment. L onses| [ ﬂ I 1
B == ) L2 @0
Il GENERAL SPECIFICATIONS - =t - L3 . , \
1g13fufie] 2 24,5+2
Rated Power Resistance 3
Model Inductive Non-Inductive Tolerance E H / \
- - 7 ©y
On Heatsink | In Free Air | Tab TP * Tab TS * Flying Leads Tab TP * Tab TS * Flying Leads (%) |/ \|
IRV 600 0.1-9 9.1~ 94 0.1~ 9 01~53 | 54~212 | 01-~212 RV /IRH - 3 - ead fength
600W 330W
ULV 600 01~9 9.1~ 94 0.11 ~ 9% 0.1~53 5.4~212 0.1~212 E[[E?OS]]
IRV 800 0.1~11 1M.1~112 0.1~112 01~72 7.2~288 0.1~288 G (+2.0]
800W 360W J (5.0
ULV 800 01~11 11.1~112 0.14~112 01~72 7.3~288 0.14 ~28.8 K (210]
IRV 1000 0.1~18 18.1 ~ 140 0.1~140 0.1~9 9.1~36 0.1~36 B . ;
1000W 4LOOW ULV Dimensions(mm) )
ULV 1000 0.1~18 18.1~90 0.17 ~ 140 01~9 9.1~36 0.17 ~ 36 Model Weight(g)
G (2] L1+2 L2+2 L3+2
IRV 1200 1200W LEOW 0.1~25 25.1~ 160 0.1~160 0.1~12 12.1 ~ 48 0.1~48 J(£5.0)
+
ULV 1200 0.1~25 25.1~ 175 0.21 ~ 160 0.1~12 12.1 ~ 48 0.21 ~ 48 K210 ULV/IRV 600 235 216 195 1165
* Note: Tab TP = Terminal Parallel Connection, Tab TS = Terminal Serial Connection ULV/IRV 800 285 266 246 1500
ULV/IRV 1000 335 316 295 1835
. CHARACTER|ST|CS Values in [ ] mean change in Q after test ULV / IRV 1200 405 386 345 2304
Temperature Range -55C ~+200C
Insulation Resistance 20MSQ minimum
IRV Available options: AC1500V, 3500V, 4500V, 5400V: maximum leakage current: 2mA
Dielectric Withstanding Voltage d - J - . FLYING LEADS
uLv * See note [1000V+(Voltage ratingx2]] for 1 minute
Temp. Coefficient +260ppm/C maximum Model 8 m 5.5 mn Ul3512 AWG10
Short Time Overload +[2%+0.05Q] 10 x Power rating 5 sec. IRV 600 ~1200 0.1Q ~0.99Q 01Q ~ X
Moisture Resistance +[3%+0.05R] 40°C, 95% RH, DC100V case to terminal, 500 hours ULV 600 X X 0.11Q ~
Thermal Shock +[2%-+0.05¢] Power rating 30 minutes, -25°C 15 minutes ULV 800 X X 0.14Q ~
Vibration +[1%+0.05R] 10Hz~55Hz~10Hz (1 minute), 2 hours each direction ULV 1000 X X 0179 ~
. . e P o - -
Moisture Load Life +[3%+0.05%] 40°C, 95%RH, 0.1 x Power rating 1.5 hours on, 30 minutes off, 500 hours ULV 1200 X X 0.219Q ~
Load Life +[5%+0.05R] Power rating 1.5 hours on, 30 minutes off, 500 hours
*Option: Flying leads options of UL3135, UL3139, UL3071, UL3172 are also available
*Note ULV/ULH dielectric withstanding voltage options of AC 1500V, 3500V, 4500V, 5400V are also available.
Optional dielectric withstanding voltage must be higher than standard|(calculated by formula)
Il SURFACE TEMPERATURE INCREASE VERSUS POWER LOAD Il DERATING CURVES Il ORDERING PROCEDURE EXAMPLE
FREE AIR HEAT SINK
500 500 975
o i 50 e T T IRV1000 FLxxx) (52)
400 800W 400 ~N - ] )
—~ 350 L soow _ 350 80 ™ BRI 0o resap o™
o | o 5 ®)IRVIULV) 800 in free air
T 300 @ 300 1200 - @)]RVIULV) 1000, 1200 in free air
% 250 TE 250 égg\[}vw % 60 [ | \\\ Model # FOI’ nqn-
£ - 0w I R Ny N inductive Resistance
k3 k P e e e AN
150 150 = s @ \\Qb‘ Connection Flying leads Tolerance
100 % 100 Z . \§§\\‘\ ™ P=Parallel, S=Series (mm)
50 50 RS S Option
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 Tk
% of Rated Power % of Rated Power 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Heat sink size 600x600x5 mm Ambient Temp.(C) Thermostat options are available for these models:
A mid-point bracket is required for 800 ~ 1200W models to ensure sufficient contact with the heat sink. Internal and discreet connection. Please ask RARA
Heat sink size: 600x600x5 mm . X
for more info on this.

Resistors And Resistive Applications Tel: 82-32-817-4325 Fax: 82-32-817-4329 Website: www.rarachm.com E-mail: sg@raraohm.com 9
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Il GENERAL SPECIFICATIONS

power sources for industrial equipment.

Al A Al

The IRV(V=vertical) models are metal-c lad wire-wound high-power resigtors designed for
industrial and other applications. Our extruded aluminum housing provides rugged and
strong protection. These models are available with Tab terminals. The most common

applications for these models are: Motor drives, braking and snubber applications and

Rated Power Resistance Rangel[<] Resistance
Model Tolerance
In Free Air Inductive Non-Inductive (%)
IRV / ULV 1600 570W 1.5~88 03~23
IRV/ ULV 2000 650W 20-~113 0.45 ~ 305 JF [[f;]]
IRV / ULV 2400 720W 25~ 144 0.6 ~37 K [_i10]
IRV / ULV 2800 750W 30~135 0.7~335

Also ohmic ranges of IRV 1600~2800 models can be extended to 10K Q

B CHARACTERISTICS

Values in [ ] mean change in Q after test

Max. Surrounding Ambient Temp.

-55C~+200C

Insulation Resistance

20M Q minimum

Available options : AC1500V, 2500V, 3500V, 4500V for Tminute

Dielectric Withstanding Voltage

maximum leakage current : 2mA

Temperature Coefficient

+260ppm/C maximum

Short Time Overload +[3%+0.05Q] 10 X Power rating 5 sec.
Moisture Resistance +[3%+0.05Q] 40°C, 95% RH, DC100V case to terminal (500hours)
Thermal Shock +[5%+0.05%] Power rating 30minutes, -25C, 15minutes
Vibration +[2%+0.05Q] 10Hz-55Hz-10Hz (1minute), 2 hours. each direction
Moisture Load Life +[3%+0.05Q] 40°C, 95%RH, 0.1 x Power rating, 1.5 hours on, 30 minutes off, 500 hours
Load Life +[5%+0.05Q] Power rating 1.5 hours on, 30 minutes off, 500hours

B SURFACE TEMPERATURE INCREASE VERSUS POWER LOAD & DERATING CURVE
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Temperature(C)

100

0 10 20 30 40

% of Rated Power

2800W
2400W
2000W
1600W

25C
100%
——
0% (DIRV1600 in free air
80% (2IRV2000 in free air
8 (3)IRV2400 in free air
70% (@)IRV2800 in free air
5]
& 0%
B 50%
3
o
5 40%[=
(1)
= 2N
30% b oy
20% |2 —
|1 I~
10%
0

0 40 80 120 160 200 240 280 320 340 380

Max. Surrounding Ambient Temp( C)

@D RV,ULV 160

l DIMENSIONS [mm]

0~2800

Al A Al

5.3+

2t

= L2
+H
8
Dimensions(mm) )
Model Weight(kg)
L142 L24+2 L3+2 HE1 W=0.5
IRV / ULV 1600 330 315 290 100 50 25
IRV / ULV 2000 400 385 360 100 50 3.1
IRV / ULV 2400 480 465 440 100 50 3.7
IRV / ULV 2800 550 585 510 100 50 4.3
M FLYING LEADS
Model 3.5mit 2mnt UL3512 AWG 10 UL3512 AWG 14
IRV / ULV 1600 0.3R~0.99Q 1Q~ 0.3R~0.99Q 1Q~
IRV / ULV 2000 0.45Q~0.99 Q2 1Q~ 0.45R~0.99Q 1Q~
IRV / ULV 2400 0.6R~0.99Q 1Q~ 0.6R~0.99Q 1Q~
IRV / ULV 2800 0.7R2~0.99Q 1Q~ 0.7R2~0.99Q 1Q~
Il ORDERING PROCEDURE EXAMPLE
ULV1600 109
Model # Non-inductive Flying leads(mm):option Resistance Tolerance

Thermal Protectors are avaiable - Please enquire.
Lead wires for installation should be at least 600V and able to withstand 200 ‘C(ULV 1600-2800)

Resistors And Resistive Applications

Tel: 82-32-817-4325 Fax: 82-32-817-4329

Website: www.raraohm.com

E-mail: sg@raraohm.com
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A A A

Silicone Molding

Silicone Molding

F,ULF [ 5 5 e frss] o @D IRN,ULN, IRF,ULF

s
A=
The IRN(N=Narrow and flat) & IRF(F=Flat) models are metal-clad, wirewound, high-power, Il DIMENSIONS [mm] g"%
(7]
low inductance resistors designed for industrial and other applications where space is ata = —— g §
Imensionsimm
premium and performance is a must. The ULN and ULF are UL approved versions of these Model Weight(g) - o
i i . L1£1 [2+0.3 W1+0.3 W2+0.3 I
models. All of these models use an extruded aluminum housing providing rugged and strong €
. i . . IRN 50/ ULN 50C 70 50 60 50 100 8
protection. The flat design allows excellent heat dissipation. These models are available y - il
. . . - IRN 100/ ULN 100C 120 100 60 50 160
with flying leads or tab terminals. The most common applications for these models are: &
Motor drives, braking and snubber applications and power sources for indu strial equipment. IRN 150/ ULN 150C| 170 10 60 %0 220 |
IRF 100/ ULF 100C 90 70 80 70 155 g‘ a9
IRF 150 / ULF 150C 120 100 80 70 200 cl.ég
[ 1T N
Il GENERAL SPECIFICATIONS IRF 200/ ULF 200C | 150 130 80 70 245 < [@ M
Model Rated Power on Heat Sink Resistance Range[Q] Tolerance (%) IRF 250 / ULF 250C 180 160 80 70 290 “
IRN 50 / ULN 50C 50W 1~ 420 IRF 300/ ULF 300C 210 190 80 70 335
IRN 100/ ULN 100C 100W 1~11K IRF 400/ ULF 400C | 270 250 80 70 430
IRN 150 / ULN 150C 150W 1~1.75K
IRF 100/ ULF 100C 100W 1-11K D [+05] IRF 500/ ULF 500C 330 310 80 70 525
IRF 150 / ULF 150C 150W 1~1.75K F[+1.0]
IRF 200 / ULF 200C 200W 1~22K s ;2'0 . FLYING LEADS p=
IRF 250 / ULF 250C 250W 1-2.79K [+2.0] 2
IRF 300/ ULF 300C 300W 1~3.5K J[£5.0] Model 2mir 1.25mt UL 3512 AWG 16
IRF 400 1~ 4.45K K[+10] IRN/F 5 ~ 150 X 1Q ~ X
ULF 400C 400w 1~3.08K Sl Heat Resi Wi
- IRF 200 10 ~ 40 ~ x ilicon Heat Resistance Wire
IRF 500 S00W 1~ 578K 419 1.25m — 23A(60°C)
ULF 500C 1~ 246K IRF 250 1R ~ 5Q 51Q ~ X 2.0mt — 33A(60°¢C)
IRF 300 19 - 60 610 ~ % UL 3512, AWG#16 — 26A(25C)
- IRF/ULF300, 400, 500 have 6 mounting holes.
IRF 400 1R ~ 8Q 8.1Q ~ X Exact locations for the additional holes
. CHARACTERISTICS Values in [ ] mean change in Q after test IRF 500 10 ~ 109 1010 ~ % are shown in between the corner
Temperature Range Cement: -55~200 C, Silicone: -55~150 ‘C ULN /F 50C ~ 500C X x 10 ~ mounting holes. L2(L3=1/2 of L2]
Insulation Resistance 20M?_minimum *Option: Flying leads options of UL3135, UL3139, UL3071, UL3172 so availabl
IRN/ IRF Available options: Standard: AC1500, 2500V, 3000V, 4500V(maximum leakage current: 2mA) ption: Fying teads options o ' ' ' are aso avartable
Dielectric Withstanding Voltage 500V for 1 minute: not more than 50V
ULN/ULF | * See note [1000V+{Voltage ratingx2)] for 1 minute: 50~600V Il DERATING CURVES
[2000V+(Voltage ratingx2.25)] for 1 minute: 601~1500V
Temp. Coefficient +260ppm /'C maximum @ IRF, IRN, ULF, ULN100~500 on heat sink,
Short Time Overload +[1%+0.058] 50W: 5 x Power rating 5 sec., 100W~500W: 5 x Power rating 5 sec. IRN, ULN 50 in free air )
Moisture Resistance +[2%+0.058] 40°C, 95% RH, DC100V case to terminal, 500 hours 100 258 150¢ 250C 275 @ IRF, IRN, ULF, ULN100 in free air
- - S - @ IRF, IRN, ULF, ULN150in free air
Thermal Shock +[1%+0.05Q] Power rating 30 minutes, -25C 15 minutes - \\ @ IRF. ULF200 in free air
Vibration +[1%+0.05%] 10Hz~55Hz~10Hz (1 minute), 2 hours each direction ] ) N ® IRF, ULF250~300 in free air
Moisture Load Life +[2%+0.05Q] 40°C, 95%RH, 0.1 x Power rating 1.5 hours on, 30 minutes off, 500 hours ;B . % R oD in free air
Load Life +[5%+0.05Q] Power rating 1.5 hours on, 30 minutes off, 500 hours 3 6 f - ) \\ : ; ; " _
*Note  ULN /ULF dielectric withstanding voltage options of AC 1500V, 3500V, 4500V are also available. < ~SSSNR N —— Heat sink size: RF, IRN, ULF, ULN100~200 = 200 x 2003 mm
Optional dielectric withstanding volt  be higher than standardlcalculated by formula) . ISSSS NN AN i IRF, ULF 250-400 = 4004003 mm
ptional dielectric withstanding voltage must be higher than stanaara(calculate y Tormuta X 40 \\\ Y E E |RF, ULF 500 = 600 %x600%3 mm
H H H This curve is for cement filled resistors only.
20 + + + For silicone filled resistors, care must be taken to maintain the surface
H i i temperature below 150 C. In some applications, mounting on a heat sink
M SURFACE TEMPERATURE INCREASE VERSUS POWER LOAD 1 T¥e & 2vsabl P ’
0720 40 60 80 100 120 140 160 180 200 200 240 260 280
Ambient Temp.('C)
IN FREE AIR HEAT SINK
400 soow 400 Il ORDERING PROCEDURE EXAMPLE
L00W [
350 /i%ggw 350
T 30 1900 S 300 i 500W © @
% 250 100W % 250 I 40OW m 1009
© T - 300W
g aw Sow g 20 530 i i
2 150 @ 1s0f —— aow
r —] 100W Fillin
100 10 Model # 9 Resistance Tolerance
50 50 L o Material Thermostat options are availble for these
C=Cement(standard models: Interal and discreet connection.
0 2 40 60 8 00 0 2 40 60 80 100 S—Silicone[ ) Please ask RARA for more info on this.
% of Rated Power % of Rated Power _

12 Resistors And Resistive Applications Tel: 82-32-817-4325 Fax: 82-32-817-4329 Website: www.raraohm.com E-mail: sg@raraohm.com 13
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The IRS30, 50 are slim and flat, economical resistors. These models are ideal for applications where space and funds are at a premium. Res| stor Assem bl Ies ga
The most common appli@tions for these models are: Motor drives, braking and snubber applications and power sources for ind ustrial §- gé
. =]
equipment. a

The RA series of powey metal clad, wire wound resistors are designed for use in power inverters. The basis for these models is an

Il GENERAL SPECIFICATIONS

IRH or IRV resistor surrounded by a metal case, which conforms to international safety specifications. The steel case is powder

Model Rated Power on Heat Sink Resistance Range[<] Resistance Tolerance coated and baked for durability.
(%)
Il GENERAL SPECIFICATIONS
IRS 30 30W 1~420 [+05], F[+1.0] Power Rati Resistance Range[Q] | Resistance Tol
D [£0.5], F[£1.0 - ’ ower Rating esistance Tolerance
- : Resistor Type |
G [+2.0], J [+5.0], plesel | e ips e in Free Air Inductive |Non-Inductive (%)
RS 50 sow N KI10] RAO8D IRH80 80W 01~910 | 0.1~110
- RA100 IRH100 90W 0.1~1.1K | 0.1~240 4
RA200 IRH200 140W 01~22K| 0.1~1K g
RA300 IRH300 210W 0.1~27K | 0.1~1.5K 4
B DIMENSIONS [mm] RALOD IRHA00 240W 0.1~ 43K | 0.1-~22K D [+0.5] '
Dimensions [mml Lt RA500 IRH500 300W 0.1~68K| 0.1-3K F[+1.0]
Model Weight [g] / RAG00 IRV400 320W 01-9% | 01-23 G [+20]
L1+1 L2+1 Qéﬁ’i@ . 5 RAB00 IRV800 360W 0.1-112 | 0.1-28 J[45.0]
IRS 30 65 57 65 I :{z’g’ RA1000 IRV1000 400W 0.1~140 0.1~36 K [+10]
12 RA1200 IRV1200 420W 0.1~160 0.1~48 B
IRS 50 90 78 50 - L b RA1600 IRV1600 570W 15~88 | 03-23
RA2000 IRV2000 650W 20~113 | 0.45~305
. CHARACTERISTICS Values in [ ] mean change in Q after test RA2400 IRV2400 T20W 25~ 144 06-37
;remlp(:.ratuée Ratnge 20_|V5|gc t(_) ‘20000 Il CHARACTERISTICS Values in [ ] mean change in Q after test
nsulation Resistance minimum
Dielectric Withstanding Voltage Available options: AC1500V, 2500V, maximum. leakage current: 2mA Temperature Range ~55°C ~+200C
Temp. Coefficient +£260ppm/°C_maximum Insulation Resistance 20M Q minimum
Short Time Overload +[2%+0.05Q] 5 x Power rating 5 sec. Dielectric Withstanding Voltage Available options: AC1500V, 3500V, 4500V, 5400V(maximum leakage current: 2mA)
Thermal Shock +[2%+0.05Q] Power rating 30 minutes, -25°C 15 minutes Temp. Coefficient . +260ppm € maximum
Load Life +[5%+0.05Q] Power rating 1.5 hours on, 30 minutes off, 500 hours Short Time Overload +[2%+0.050] 10 x Power rating 5 sec.
Moisture Resistance +[3%+0.058] 40°C, 95% RH, DC100V case to terminal, 500 hours
erma oc| +[2%+0. ower rating minutes, -25C minutes
SURFACE TEMPERATURE INCREASE VS. POWER LOAD Thermal Shock +[2%+0050) Power raing 30 minues, -25°C 15 mi
FREE AIR HEAT SINK Il DIMENSIONS [mm]
350 350 . Dimensions [mm]
Weight
 aw 0w _aw Model eight [o} W2 HL2 DL2 D1L2 D2%2
S 20 [~ —1 3w S 20 RA080 980 78.5 67 254 240 224
2 20 = 3 RAT00 1000 785 67 254 240 224
“é-’- 150 P é-’- 150 ] sow RA200 2415 94.5 105 440 425 410
@ 100 @ 100 ——— o RAG00 2530 9%5 105 440 425 410
o i RA400 2700 945 105 440 425 410
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 RA500 2920 945 105 440 425 410
% of Rated P % of Rated P
RA800 3430 94.5 105 440 425 410
RA1000 3725 94.5 105 440 425 410
Il DERATING CURVES Il ORDERING PROCEDURE EXAMPLE RAT200 9% %5 105 510 9% 280
RA1600 5900 94.5 147 615 600 584
100 =2 223 275C RA2000 6500 94.5 147 615 600 584
NG L LI RA2400 7100 945 147 415 600 584
o 0T @IRS 30 in free Air T
N Bl ®)IRS 50 in free Air T
= NS NEA 5 Hl DIMENSIONS (mm) Il ORDERING PROCEDURE EXAMPLE
g i I~ .
DTN ; (R550) m_\ ;
= 0 R /.,
: e ik = = RA-10000 () Q@
%020 40 &0 80 100 120 140 160 180 200 220 240 260 280 = = ¢ ¢
. o . A [e:] -
Ambient Temp(C) Model # Resistance Tolerance %Q,\”L“:@\ 02 For non- Resistance
_ o R Model # inductive Tolerance
(1 On chassis, 30W, 50W (Heat sink size: 200 x 200 x 3 mm) @’LTQ\QN’ — —
@ Free air 30W &> ” = = T ) . ) .
@ Free air 50W = = These models come with multiple conduit knockouts for easy wiring
_ L1 The enclosure is well ventilated and meets int'l safety specs

14 Resistors And Resistive Applications Tel: 82-32-817-4325 Fax: 82-32-817-4329 Website: www.raraohm.com E-mail: sg@raraohm.com 15
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Low Cost Resistor Assembly(LCA(V)) 73
&=
g’ 2
Preliminary version 2
. . . [LCAH]
These economical and powerful components comprise two, three or four high power L145
resistors housed in partial steel covers at each end. These rugged, powder coated covers E j
******* 63 °
ensure an excellent seal. The internal resistors use aluminum plates at each end instead wooo [ ©28hole r
. . . . . 6.3 o} c
of our standard cement molding. This innovation redu ces construction time and reduces o125 o L |
cost, at no reduction of performance. The major application of this exciting new model is . 1 — L W22 o | Wi+2
high power inverter braking units. s v |
I — HE - |
B GENERAL SPECIFICATONS ~  +——— Ve b S
R A L2+3
Model Internal Resistor Type Power Ratinginfree air (W] Re5|§tance Range [ohms] ' Resistance Tolerance
Inductive Non-Inductive (%)
LCAH 3200 ULV 1600X2 1.0k 2.3-160 0.6 - 46
LCAH 4000 ULV 2000X2 1.2k 3.0-220 0.9 - 61
LCAH 4800 ULV 2400X2 1.3k 4.0 - 280 1.0-74 .
LCAH 5600 ULV 2800X2 1.4k 45-270 1.0 - 67
LCAH 4800 ULV 16003 13k 0.75 - 265 0.9 - 69 13342
LCAH 6000 ULV 2000X3 1.4k 1.0-330 1.2-91
LCAH 7200 ULV 2400X3 1.5k 1.5-420 1.5-111 ]
LCAH 8400 ULV 2800X3 1.6k 1.5-390 1.5-100 J [+5]
LCAH 6400 ULV 1600X4 1.7k 0.5 - 340 12-92 K [£10]
LCAH 8000 ULV 2000X4 1.9k 0.75 - 440 1.8-122 [LCAV]
LCAH 9600 ULV 2400X4 2.1k 1.0 - 560 2.0-148 .
LCAH 11200 ULV 2800X4 23K 1.1-520 20-134 LB
LCAV 9600 ULV 1600X6 3.0k 0.25 - 528 0.1-138
LCAV 12000 ULV 2000X6 3.6k 0.33 - 678 0.1-183 ° - ¢ ° =]
LCAV 14400 ULV 2400X6 3.9k 0.41 - 864 0.1-222 [ 171 QA o
LCAV 16800 ULV 2800X6 4.2k 0.5-810 0.12- 201 S D g &
| R =
. CHARACTERISTICS Values in [ ] mean change in ohmic value after test o - | . o i
Temperature Range -55C to +275°C L243
Insulation Resistance 20MQ minimum
Dielectric Withstanding Voltage Available options: AC1500V, 3500V(maximum leakage current: 2mA)
Temp. Coefficient +260ppm/C maximum
Short Time Overload + [2%+0.05Q] 10 X Power rating 5 sec. °
Moisture Resistance + [3%+0.05Q] 40C, 95% RH, DC100V case to terminal, 500 hours g o
Thermal Shock + [2%+0.05¢] Power rating 30 minutes, -25C 15 minutes o
Vibration + [2%+0.05Q] 10Hz-55Hz-10Hz (1 minute), 2 hours each direction. 3 ®30hole
Load life + [5%+0.058] Power rating 1.5 hours on, 30 minutes off, 500 hours « R o
B DIMENSIONS [mm] L
. Dimensions [mm]
Weight [K
Model eight [Kg] 115 [2£3 WiL2 W2£2
LCAH 3200 6.5 484 463
LA A0 o > > 134 7 B ORDERING PROCEDURE EXAMPLE
LCAH 4800 85 634 613
LCAH 5600 10.0 704 683
LCAH 4800 9.0 484 463
LCAH 6000 11.0 554 533 —
LCAH 7200 13.0 634 613 204 LCAH 9600 109
LCAH 8400 15.0 704 683 140
LCAH 6400 12.0 484 463
LCAH 8000 14.0 554 533 274
LCAH 9600 16.5 634 613
LCAH 11200 19.0 704 683 Model # Non-inductive Resistance Tolerance
LCAV 9600 16.5 539 519
LCAV 12000 20.0 609 589 125 79
LCAV 14400 235 489 669 Thermostat options are available for these models
LCAV 16800 27.5 759 739

16 Resistors And Resistive Applications Tel: 82-32-817-4325 Fax: 82-32-817-4329 Website: www.raraohm.com E-mail: sg@raraohm.com 17



Edge Wound Resistor Assemblies

The EW series of metal clad edge wound resistors are designed for use in super high power inverters. The basis for these models

High Power Resistor Assemblies

The HRA series of high power, metal clad, wire wound resistors are designed for use in
high power inverters. The basis for these models are sets of IRV resistors surrounded
by a metal case, which conforms to international safety specifications. The sted case is
powder coated and baked for durability

B GENERAL SPECIFICATIONS

SI0)SISoy
PUNOAA M

are edge wound elements, surrounded by a metal case, which conforms to international safety specifications. The steel case is powder

coated and baked for durability.

l GENERAL SPECIFICATIONS

Model Resistor Type Power Rating Resistance Range[&] Resistance
ode Inside  |In Free Air | With Fan Inductive Non-Inductive | Tolerance(%) Power Rating . Resistance Tolerance
Model - - Resistance Range[Q] .
HRA(V)2400 | 2xIRV1200 960W 1800W 0.1~320 0.1~96 With Fan In Free Air (%)
HRA(V)3600 | 3xIRV1200 1250W 2100W 0.1~ 480 0.1~ 144 D[+05] EWS 10K 4.5 KW 3KW 05~3.0
HRA(V)4800 | 4xIRV1200 1500W 2400W 0.1~ 640 0.1~192 F+1.0] EWS 13K 6 KW LKW 0.7~ 4.0
HRA(V)6000 | 5xIRV1200 1700W 2700W 0.1~ 800 0.1~ 240 G [+20] EWS 17K 7.5 KW 5KW 0.9~50 - .
HRA(V)7200 | 6xIRV1200 1950W | 3100W 0.1~960 0.1~288 J[45.0] EWS 20K 9 KW KW 1.0~ 6.0 AW N = 74
HRA(V)8400 | 7xIRV1200 2200W | 3600W 0.1~1120 0.1~336 K [+10] EWS 26K 12 KW 8KW 1.4 ~80 J[+5.0] W
HRA(V]9600 | 8xIRV1200 2600W | 4050W 0.1~1280 0.1 ~384 EWF 10K 4.5 KW 3KW 3.1~18 K[£10]
HRA(V)10800 | 9xIRV1200 2900W | 4500W 0.1~ 1440 0.1 ~432 e EWF 13K 6 KW LKW 42~24
HRA(V)12000 | 10xIRV1200 | 3200W 5000W 0.1~ 1600 0.1~ 480 EWF 17K 7.5 KW 5KW 52~30
EWF 20K 9 KW 6KW 6.1~36
. CHARACTERISTICS Values in [ ] mean change in Q after test EWF 26K 12 KW SKW b4~ 48
Temperature Range -55C to +200°C Note:
Insulation Resistance 20M Q minimum ﬁe EWS series use SUS 304 resistance wire.
- - - - - - - e EWF series use FCHW resistance wire.
Dielectric Withstanding Voltage Available options: AC1500V, 2500V, 3500V; maximum. leakage current: 2mA
Temp. Coefficient +260ppm/C maximum . .
Vals h Q aft
Short Time Overload +[2%+0.05%] 10xwattage rating-5 sec. B CHARACTERISTICS alues in[ Jmean change in & after test
Moisture Resistance +[3%+0.05Q] 40°C, 95% RH, DC100V case to terminal (500hours) Temperature Range -55C ~200C
Thermal Shock +[2%+0.058] Power rating 30 minutes, -25C, 15 minutes Insulation Resistance 20MQ minimum
Dielectric Withstanding Voltage Available options: AC1500V, 3500V, 4500V, 5400V(maximum. leakage current: 2mA)
B DIMENSIONS [mm] Temp. Coefficient EWS: +800ppm/C max. EWF: +260ppm/C maximum
Weight [Kg] Dimensions [mm] Short Time Overload +[2%+0.05] 10 X Power rating 5 sec.
W=5 D45 H+3 W1+2 D1+2 Moisture Resistance +[3%+0.05Q] 40°C, 95% RH, DC100V case to terminal, 500 hours
HRA(V)2400 14.1 252 / 248(V) 580/ 500(V) 110/ 501(V) 215/ 228(V) 430/ 482(V) Thermal Shock +[2%+0.05%] Power rating 30 minutes, -25°C 15 minutes
HRA(V)3600 16.4 252 / 248(V) 580 / 500(V) 110/ 501(V) 215/ 228(V) 430/ 482(V)
HRA(V)4800 18.7 388[252] /248(V) 580 / 500(V) 11001921 / 501(V) 356[215] / 228(V) 430/ 482(V) EXA
HRA(V)6000 21.0 388[252] / 248(V) 580 / 500(V) 110[192] / 501(V) 356[215] / 228(V) 430/ 482(V) M DIMENSIONS [mm] B ORDERING PROCEDURE MPLE
HRA(V)7200 23.3 388[252) / 248(V) 580 / 500(V) 110[192] / 501(V) 356[215] / 228(V) 430 / 482(V) Model Approx. Weight Dimensions [mm]
HRA(V)8400 25.6 388/ 248(V) 580 / 500(V) 192 /501(V) 356 / 228(V) 430/ 482(V) [Kgl D5 W4 Hxt4
HRA(V)9600 279 388 / 248(V) 580 / 500(V) 192/ 501(V) 356 / 228(V) 430 / 482(V) EWS10K 17/ 17.5(FAN) 700 356 191
HRA(V)10800 30.2 388 / 248(V) 580 / 500(V) 192 /501(V) 356 / 228(V) 430 / 482(V) EWS13K 23.0 / 23.5(FAN) 700 4465 191 EWS 10K
HRA(V]12000 325 388 / 248(V) 580/ 500(V) 192 /501(V) 356 / 228(V) 430/ 482(V) EWS17K 25.0 / 25.5(FAN) 700 4465 191
EWS20K 26.5/ 27.0(FAN) 700 356 280
EWS26K 35.0/ 35 5(FAN) 700 4465 280 ThermOStat
[HRA] % 5 [ HRAV) ] D1 EWF10K 15.0 / 15.5(FAN) 700 356 190 Model # Fan type Resistance
‘ . 1€ o) EWF13K 20.0 / 20.5(FAN]) 700 4465 191 Tolerance
D 2[ - EWF17K 21.5/22.0(FAN) 700 4465 191
° % % % % % % % % 2 ‘ = EWF20K 22.5/ 23.0(FAN) 700 356 280
Detail "A" . EWF26K 30.0 / 30.5(FAN) 700 446.5 280
= EEE= S=======
S=== SESEESSS=S=S A
— S=5= EEESSESS
2 S ==== R - =
=| | S22 HHHEL EEEESEEEEEEE 6?
: = e HHEHHEHE EESS=E=SS=:=°5 Se (=D
EEE5 HHH - EEE=E {3 =
Frr 8288888 EEEESEEEEEE | I
[>) @A 77? EEE=E=EEEEEEE =
87 ] EEE=E=EEEEEEE ™
‘.—l &(@W | D  SSSSSS=SSSES8
‘ ‘ €] & DETAL "A"(S3:1)
| \ 500+2 | ‘
D
| ! S
Il ORDERING PROCEDURE EXAMPLE s
. EE=EEsE=E=s=EEE @qb‘@@o
(HRA3000) (1009) SESEESSE=SSS o
EEEESEEEEEEE o
. N 3*30S0LT. .
Vertlcal Thermostat Re5|stance
These models come with multiple conduit knockouts for easy wiring. Type Value
The enclosure is well ventilated and meets int'l safety specs. Model # Fan Type For Non-inductive Tolerance

18 Resistors And Resistive Applications Tel: 82-32-817-4325 Fax: 82-32-817-4329 Website: www.rarachm.com E-mail: sg@raraohm.com 19
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QD) EWs, EWF

Edge Wound Resistors

B GENERAL SPECIFICATIONS

Model

Power Rating

Resistance Range[Q]

With Fan | In Free Air EWS

EWF

Resistance(%)

EWS /EWF 1200| 600W 400W

0.02~0.25

026 ~3.3

EWS /EWF 1700| 1000W 600W

0.029 ~0.28 | 0.39 ~ 4.95

EWS /EWF 2300| 1.3kW 800W  [0.039~0.50 | 0.51~ 6.6
EWS / EWF 2800 | 1.6kW TkW 0.051~0.63 | 0.64 ~8.2
EWS /EWF 3400| 2kW 1.2kW  |0.061~0.75 | 0.76 ~ 9.9

EWS /EWF 3900 | 2.3kW 1.4kW

0.071~0.88 | 0.89~115

EWS / EWF 4400

2.6kW 1.6kW

0.081~1.00 | 1.10~13.2

J[£5.0]
K [+10]

B CHARACTERISTICS

RoHS
COMPLIANT

EWF

@D EWS,

Il DIMENSIONS [mm]

Temperature Range

-55C ~375C

Insulation Resistance

100MQ minimum

Dielectric Withstanding Voltage

AC 2000V for 1 minute

B %INCREASE IN RATED CURRENT

%ED

5%

10%

15%

40%

60%

Increased Rated Current

2.5%Current Rating

1.8XCurrent Rating

1.6XCurrent Rating

1.25xCurrent Rating

1.15xCurrent Rating

l RATED CURRENTS BY MODELS AND OHMIC VALUES

Resistance[$]

Dimensions [mm]
Model 105 AN
L1+3 L2+3 C+2 147
f PN
EWS / EWF 1200 240 205 / ‘ Y e
EWS / EWF 1700 310 275 \kJ< \r/
D72Max :
EWS / EWF 2300 380 345 ‘
1050 0r 9.00 49
EWS / EWF 2800 450 415 18 ~23 A
EWS / EWF 3400 520 485 N ~
EWS / EWF 3900 590 555 ) a \Cj :
EWS / EWF 4400 660 625 \pe2Max 072 Max
8 O o C%
c 2-150 HOLES
L2
L
B DERATING CURVES
Derating Curve Versus on the Derating Curve Versus on the
Number of Resistors 40 Ambient Temperature
100 100 ~
T :
N B
L9 LR . 80 :
S 80 B L EL S SRR S e :
f 70 f— —— 100mm § {0
N B PR === 80mm B E
60 20—
50 0 -
1T 2 3 4 5 6 7 8 9 10 1 12 50 100 150 200 250 300 350 400

The Number of Resistors Ambient Temp.(C)

B SURFACE TEMPERATURE VERSUS POWER LOAD Il ORDERING PROCEDURE EXAMPLE

Rated

EWS / EWF 1200|EWS / EWF 1700|EWS / EWF 2300|EWS / EWF 2800|EWS / EWF 3400|EWS / EWF 3900|EWS / EWF 4400 Current oA
0.02 0.029 0.039 0.051 0.061 0.071 0.081 140 69
0.023 0.035 0.047 0.059 0.071 0.082 0.094 130 65
0.027 0.041 0.055 0.069 0.083 0.097 0.111 120 65
0.033 0.049 0.066 0.082 0.099 0.115 0.132 110 72
0.04 0.06 0.08 0.1 0.12 0.14 0.16 100 72
0.044 0.066 0.088 0.110 0.132 0.155 0.177 95 72
0.049 0.074 0.098 0.123 0.148 0.172 0.197 90 72
0.055 0.083 0.110 0.138 0.166 0.193 0.221 85 71
0.062 0.093 0.125 0.156 0.187 0.218 0.25 80 67
0.071 0.106 0.142 0.177 0.213 0.248 0.284 75 65
0.081 0.122 0.163 0.204 0.244 0.285 0.326 70 69
0.094 0.142 0.189 0.236 0.284 0.331 0.378 65 65
0.111 0.166 0.222 0.277 0.333 0.388 0.444 60 67
0.132 0.198 0.264 0.330 0.396 0.462 0.528 55 71
0.16 0.24 0.32 0.4 0.48 0.56 0.64 50 71
0.197 0.296 0.395 0.493 0.592 0.691 0.790 45 67
0.25 0.375 0.5 0.625 0.75 0.875 1 40 67
0.326 0.489 0.653 0.816 0.979 1.142 1.306 35 67
0.444 0.666 0.888 1111 1.333 1.555 1.777 30 65
0.64 0.96 1.28 1.6 1.92 2.24 2.56 25 61
1 1.5 2 2.5 8] & 4 20 55

Temperature rise

0 10 20 30 40 5 60 70 8 90 100
information.

% of Rated Power

400
pd

%0 7 (Ews1200) (140A) (0.02Q)
5 300 P
-
g 50 P Model # Rated Amps  Resistance Tolerance
0

50

0 — | When designing your system specifications, or if you have

any questions, contact the RARA design team for more

Resistors And Resistive Applications

Tel: 82-32-817-4325 Fax: 82-32-817-4329

Website: www.raraohm.com

E-mail: sg@raraohm.com

3
o=
g’g

3




DBR DBR

- L] - g
Dynam|c Brakmg Resistors B DIMENSIONS [mm] FOR OUTDOOR TYPES ?;
. Dimensions [mm] % 2
Model Approx. Weight(kg) @3
l SPECIFICATIONS w w1 D D1 H
- - Resistance DBRO-EW, HW, VW 16K 32 720 605 560 335 390
Model P"vvv“ﬁL F;Ztr:ng P°VF”§'ZER§?”9 Rangel®l Tolerance(%) Edge Wound Type DBRO-EW, HW, VW 30K 60 720 605 560 335 590
DBRI-EW 16K 9.6 kKW 8 kW 2~ 40 = DBRO-EW, HW, VW 40K 72 720 605 560 335 590
DBRI-EW 30K 18 kW 15 kW 2-12 ; DBRO-EW, HW, VW 50K 87 720 605 560 335 790
DBRI-EW 40K 24 kW 20 kW 2-20 DBRO-EW, HW, VW 70K 130 720 605 560 335 1190
DBRI-EW 50K 30 kW 25 kW 3~20
DBRI-EW 70K 40 KW 35 kW 3-40 DBRO-EW, HW, VW 100K 250 720 605 980 755 1190
DBRI-EW 100K 60 kKW 50 kW 5~40 Heli-Wire Wound Type
DBRI-HW 16K 9.6 kW 8 kW 3~65 \ ‘ w | ‘ D
DBRI-HW 30K 18 kKW 15 kW 3~30 ‘ | ‘ ‘ I Iy ‘ 5]
DBRI-HW 40K 24 kW 20 kW 3~50 J[£5] H H ***** N
DBRI-HW 50K 30 kW 25 kW 5~ 50 K[£10] - e
DBRI-HW 70K 40 KW 35 kW 10~ 70 o
DBRI-HW 100K 60 kW 50 kW 10 ~ 150 )
DBRI-VW 16K 9.6 KW 8 kW 1-95 \-W Grid Type - -- T ]
DBRI-VW 30K 18 KW 15 kW 1.2~10 o
DBRI-VW 40K 24 kW 20 kW 1.2~18
DBRI-VW 50K 30 kW 25 kW 1.5~20 N - ] 1 T
DBRI-VW 70K 40 KW 35 kW 15~35 Il o | LU
DBRIVW 100K 60 kW 50 kW 15~ 40 =" =" \
* DBRI-EW: Edge wound type (Inductive) ] * Fan equipped models have different dimensions T ——— !\E‘E ‘ S AN N ; \
DBRI-HW: Heli-wire wound type (Inductive] (Check with RARA for details) ) _ ) | "7 \:\/AW\\///\V \ w
DBRI—VW:_V—W grld type [Non—lndu_ctwe] * Power increases of up to 10_0% are pqssd_)le W|t_h some fan equipped 4/&[ / ZJJ/\V//\V/\V@ | %
* The DBRI is for indoor use; DBRO is for outdoor use. models with corresponding increases in dimensions] L — - - VAV, [
The DBRO internal structure is the same as the DBRI [Check with RARA for details) y / 15 -\
The DBRO has a watertight external structure ] . CQ \ \
* The Power rating is based on a 375 C rise above an ambient of 40 C f f
| W1 | \_ 4-®13 HOLES D1
FRONT VIEW & SIDEVIEW
Il DIMENSIONS [mm] FOR INDOOR TYPES
. Dimensions [mm]
Model Approx. Weight(kg) W Wi D T m B CHARACTERISTICS
DBRI-EW, HW, VW 16K 26 640 605 420 335 320
DBRI-EW, HW, VW 30K 55 640 605 420 335 540 Insulating Resistance Minimum.100MS2
DBRI-EW, HW, VW 40K b4 640 605 420 335 540
DBRI-EW, HW, VW 50K 80 640 605 420 335 760 Dielectric Withstanding Voltage AC 2000V/minimum
DBRI-EW, HW, VW 70K 120 640 605 420 335 1200 ]
DBRI-EW, HW, VW 100K 235 640 405 840 755 980/ 1200 Allowable Temp. Rise 375°C
[ [ [l
; ; T : Il ORDERING PROCEDURE EXAMPLE

HEIGHT

- fE— | ! T %} 128
- - = —1

Vi Model # Indoor Element Resistance Tolerance
g g [ Indoor EW: edge wound type J: £5%
0O: Outdoor HW: heli-wire wound type K: £10%
;L. VW: V-W grid type
\ wi N D1
w 4-013 HOLES D
FRONT VIEW SIDE VIEW
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A5
Load Banks B DIMENSIONS [mm] FOR INDOOR TYPES 53
[72]
g2
RARA manufactures load banks, ranging from small portable units for testing generators to multi-megawatt designs for — g [OTAREXABT o @3
larger applications. Regular load testing, along with correct battery maintenance, is the best way of ensuring the reliability @ s
of standby power systems. It is routine for all newly-installed generating sets to have a load test during the commissioning e 4
I
process in order to prove the performance of the set and all its ancillaries-cooling system, exhaust system, switchgear 0 = .
and protection schemes. L
» FAN
a
- Custom designed for your particular system i i 15}
- Several stages of assembly depending on shipping needs w D
- Many sizes and applications available
Dimensions [mm]
Model W D w
RLB-50V 600 800 1000
RLB-100V 800 1050 1200
RLB-200V 800 1050 1200
RLB-300V 1000 1250 1650
RLB-400V 1000 1250 1650
RLB-500V 1650 1300 1800
RLB-600V 1650 1300 1800
RLB-800V 2200 1600 2350
RLB-1000V 2200 1600 2350
RLB-1500V 2200 1600 2350
RLB-2000V 2200 1600 2350
RLB-2500V 20" Container
RLB-3000V 20" Container

B GENERAL SPECIFICATIONS

B DIMENSIONS [mm] FOR OUTDOOR TYPES

@ & &
Model Rated Power - Load Steps Weight Approx. Cooling Fan Source ' —B=1 o
Min Max |
|
RLB-50V I
|
RLB-501 50kW kW 20kW 160 1 Phase HoTAR
RLB-100V 220V g AT
RLB-100H 100kW kW 50kW 220 40Hz i .
RLB-200V ‘
|
RLB-200H 200kW 5kW 100kW 350 50Hz - | Ll
RLB-300V Optional === = —
300kW 5kW 100kW 480 HOT AIR I
RLB-300H ‘ EXHAUST N J
RLB-400V 400KW 5KW 200kW 530 L= el o] 1 ° ‘
RLB-400H L—_IW CABLE BY CUSTOMER
RLB-500V
RLB-500H S00kW oW 200kW 750 Model Dimensions [mm]
RLB-600V W D H
RLB-600H 600KkW oW S00kW 760 RLB-50H 1000 600 700
RLB-800V 3 Phase RLB-100H 1200 1000 800
RLB-800H B00KW OkW 300KkW 1350 380V RLB-200H 1600 1000 950
RLB-1000V 60Hz RLB-300H 1850 1200 1200
RLB-1000H 1000k oW S00kW 1740 RLB-400H 1850 1200 1200
RLB-1500V 50Hz RLB-500H 1900 1300 1700
RLB-1500H 1900k oKW O00KW =2 Optional RLB-600H 1900 1300 1700
RLB-2000V RLB-800H 2000 1500 2000
RLB-2000H 2000k oW 1000k 2850 RLB-1000H 2600 1500 2150
RLB-2500V 2500KW BlW 1000kW 3580 RLB-1500H 2800 1500 2150
RLB-2500H RLB-2000H 3000 2200 2350
RLB-3000V RLB-2500H 20" Container
RLB-3000H 3000kW OkW 1000k 3970 RLB-3000H 20" Container

Resistors And Resistive Applications
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l LOAD BANK DERATING

Metal Clad Economy Resistors

IRB60, 80, 120 metal clad, wire wound resktors are ideal for applications that require
60W~120W or less and are on a budget These models come in a durable metal case
and have flying leads.

l GENERAL SPECIFICATIONS

. Resistance Range[Q] Resistance Tolerance
pleee Power Rating Inductive Nc?n—lnductive (%)
IRB 60 60W 0.1~270 0.1~56 G [+2]
IRB 80 8OW 0.1-910 0.1-110 W
IRB 120 120W 0.1~ 13K 0.1~300 K [+10]

. CHARACTERISTICS Values in [ ] mean change in Q after test
Temperature Range -55°C ~200C
Insulation Resistance 20M Q minimum
Dielectric Withstanding Voltage Available options: AC1500V, 3500V, 4500V, 5400V maximum. leakage current: 2mA
Temp. Coefficient +260ppm/C_maximum
Short time Overload AR+[2%+0.058] 60W: 5 xPower rating, 80W, 120W: 10 X power rating 5 sec.
Moisture Resistance AR+[3%+0.05%] 40°C, 95% RH, DC100V case to terminal, 500 hours
Thermal Shock AR%[2%+0.058] Power rating 30 minutes, -25°C 15 minutes
Vibration AR=£[1%+0.05Q] 10Hz~55Hz~10Hz (1 minute), 2 hours each direction
Moisture Load Life AR=[3%+0.05Q] 40°C, 95%RH, 0.1 x Power rating 1.5 hours on, 30 minutes off, 500 hours
Load Life AR=£[5%+0.05Q] Power rating 1.5 hours on, 30 minutes off, 500 hours

Il DIMENSIONS [mm]

480V 440V 380V 220V
1100kW 924kW 1212A 689kW 1047A 23TkW 606A
1000kW 840kW 1102A 627kW 953A 210kW 551A
800kW 672kW 882A 501TkW 761A 168kW LA4TA
600kW 504kW 661A 376kW 571A 126kW 331A
500kW 420kW 551A 313kW 476A 105kW 276A
200kW 168kW 220A 125kW 190A 42kW 110A
100kW 84kW 110A 63kW 96A 21kW 55A
50kW 42KW 55A 31kW 4TA 10.5kW 27.5A
30kW 25.2kW 33A 19kW 29A 6.3kW 16.5A
10kW 8.4kW 1A bkW 9.1A 2.1kW 5.5A
SkW 4.2kW 5.5A 3kW 4.5A 1.05kW 2.75A
2KkW 1.68kW 2.2A 1.25kW 1.9A 0.42kW 1.1A
Il ADDITIONAL INFORMATION
1. The V type is an indoor model.
2.The H type is both indoor and outdoor.
3. Options: Main switch, Digital meter, Air circuit breaker, Connection cable.
4. Applied voltage: 3 phase, 480V, 60Hz.(220V, 380V, 440V, 600V, 3.3KV, 6.6KV are also available)
5. Environmental Conditions: Ambient temperature lower than 40C; Altitude less than 1000m.
6. Basic accessories are as follows:
- Step load on-off switch
- Magnetic contactor
- Control MCCBI(1 phase, 220V, 60Hz)
- Alarm signal - pilot lamp
- Emergency stop button
- Reset button
- Fan failure protection
- Over temperature protection
- Cooling fan
Il ORDERING INFORMATION AND NOTES
(C rRB ) (1000 ) CHw ) (40 ) (C AT )
Model # Power V: Vertical =indoor Element Applied AT:AC,3®  Tolerance
Capacity H: Horizontal = outdoor ~ Type Voltage AS: AC, 1D
D: DC

% of Rated Power

Dimensions [mm]
Model = . J
L1 L2 D W L3 H of (= >
L1
IRB 60 100+1.5 90+1 5+0.2 32.3+£0.5 7541 12.3+1 B
1
IRB 80 150+2 140+2 4.2+0.5 34+1 130+2 20+1 | L3 |
| |
IRB 120 182+1 1701 5+0.2 44+ 150+1 13+0.5 =i [ = ;
Il SURFACE TEMPERATURE INCREASE CURVES
FREE AIR HEAT SINK
350 350
300 60W 300
_ 1A 120w _
S 250 80W S 250 120w
B ad B | sow
5 200 5 200
§ 150 vrd & 150 AT L sow
£ ] £ A AT
& 100 2 100 1
A
50 50
%0 70 20 30 4050 40 70 80 90700 0010720 30 40 50 6070 80 90 100

% of Rated Power
Heat Sink Size 200X200X3 mm

B DERATING CURVES

Il ORDERING PROCEDURE EXAMPLE

(IRB60)  (50Q)

40

20

100 25C Heat Sink Size 200X200X3 mm 275C

i\\\ L T T T :

g gof— 0 (B IRB 60-120 on heat sink |

8 ! } (2)IRB 60~120 in free Air '

= 60 T

£ i N 1

€ 1 W 1

o 1 1

ES 1 '

T

Model # Resistance

0
0 20 40 60 80 100120 140 160 180 200 220 240 260 280

Ambient Temp.(C)

Tolerance

©)
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Non-Flammable Wire Wound Fixed Resistors
Il GENERAL SPECIFICATIONS

Model Power Rating[W] Stalzzs;-lztance Rang;[?jpe TolT()rlence
15 1~15K 3K
20 1~20K 4K
30 1.5~30K 4K
40 2~4L0K 6K
50 2~50K 8K \
60 1.5~60K 12K
80 2~80K 15K 19<R
100 2.5~100K 20K . J[+5]
KH 120 3~120K 25K
150 4~150K 30K
KHIS 200 5-200K 40K
KZG 300 8~200K 60K
400 10~300K 80K 1R>R
500 10~400K 90K K [+10]
600 10~500K 100K
700 10~600K 110K
1000 10~900K 120K
1200 10~1000K 130K
1500 10~1100K 140K
2000 10~1200K 150K
Hl CHARACTERISTICS
Temp. Coefficient +200ppm/C maximum
Power Rating Load AR/RE£[1%+0.05Q] (JIS-C-5202, 5-4) 350 ‘C maximum
Short time Overload AR/R<+[2%+0.056] 1000% rated power 5 secs.

Insulation Resistance

100MQ minimum DC 500V

Dielectric Withstanding Voltage

KH: AC 1500V 1 minutes, KZG: AC 3000V 1 minutes.

Terminal Strength

5~20W: 4.5kgf, H20~40W: ékgf, 60~200W: 8kgf, 300~400W: 10kgf - 30secs.

Resistors Strength

SW~40W: 20kgf, 60W~400W: 30kgf - 30secs.

Il DIMENSIONS [mm]

Vibration Mount: KZG 1.5mm 10~55Hz/1min. X,Y,Z 2 hours.
Solderability 75% coverage MIN. 270°C 5 secs.
Heat Resistance 350°C 2 hours
Thermal Shock AR/RE£[2%+0.05Q] Power rating load-30minutes, -55°C-15 minutes
Humidity (Steady State) AR/R<+£[2%+0.05Q], 10MKQ minimum 40°C, 95%RH, DC100V 500 hours
Moisture Load Life AR/R<+[2%+0.05] 0.1xPower rating, 90minutes on, 30 minutes off, 40°C, 95% RH, 500 hours
Load Life AR/R<+[5%+0.05%] Power rating, 90 minutes on, 30 minutes off, 500 hours

Flame Retardant

no evidence of flaming or arcing

100%~600% rated power load

NOTE : Applied voltage : AC RMS voltage

l DERATING CURVE

Il TEMPERATURE RISE DATA Il ORDERING PROCEDURE

100 s zgg ] sow-1200w
5 80 B A Jiow-3ow @
S 5 250
- N 3 7 (Kzc200) (100)
B a / / / 5w
T 40 g 150 ////
s AN = 100 // 7
o0 ol 47
501 |20 ™ ;
50 0 50 100 150 200 250300 350 0070 0 80 100 Model # Resistance  Tolerance
Ambient Temp(C) % of Rated Power
Hl SHORT TIME OVERLOAD RATING
Load time(sec) 1 2 8 4 5 10 30 60 180 300 600 900
Max. Rated Load(%) 2600 2000 1600 1400 1300 1000 600 450 200 150 120 110

When loading for a short time with a cycle of over 30 minutes, the load can be more than the rated power.
To avoid short circuits between cables, do not exceed the maximum capable voltage between terminals.

KH type KHIS type o
e b
& i $L
THHT
s
KZG type
:
<]
i X
Model Power Dimensions [mm]+2
RatingWI|™— A B c D E F | J | K L M N P Q 0 T
15 | 17 50 20 | 85 5 28 | 42 | 18 | 22 | 41 71 86 26 35 6 05
20 | 17 50 20 | 85 5 28 | 42 | 18 | 22 | 41 71 86 26 35 6 05
30 | 17 75 20 | 85 5 28 | 42 | 18| 22 | 41 99 | 110 | 26 35 6 05
s | 17 90 20 | 85 5 28 | 42 | 18| 2 [ 4 |15 [ 124 | 26 35 6 05
50 | 28 75 33 14 8 4 6 26 | 30 | 62 |10 | 133 | 35 42 | 85 | 14
60 | 28 90 33 14 8 4 6 26 | 30 | 62 [ 128 [ 148 | 35 42 | 85 | 14
80 | 28 | 15 | 33 14 8 4 6 26 | 30 | 62 |10 | 173 | 35 42 | 85 | 14
KH | 100 | 28 140 | 33 14 8 4 6 26 | 30 | 62 [175 | 198 | 35 42 | 85 | 14
ki | 120 | 28 | 165 | 3 14 8 4 6 26 | 30 | 62 |20 | 221 | 35 42 | 85 | 14
150 | 28 | 195 | 33 14 8 4 6 26 | 30 [ 62 [230 [ 253 | 35 42 | 85 | 14
kze | 200 | 28 | 254 | 33 14 8 4 6 26 | 30 [ 62 [290 [ 313 | 35 42 | 85 | 14
300 | 42 | 254 | 45 24 12 | 55 | 65 | 40 | 40 | 8 [300 |330 | 52 5 12 | 16
400 | 42 | 330 | 45 2% 12 | 55 | 65 | 40 | 40 | 8 [380 | 407 | 52 5 12 | 16
500 | 52 | 330 | 57 29 15 9 65 | 54 | 41 | 99 [345 | 362 | 53 5 12 | 22
600 | 52 | 330 | 57 29 15 9 65 | 54 | 41 | 99 [375 |392 | 53 5 12 | 22
700 | 45 | 330 | 65 46 20 10 10 65 | 59 | 126 | 385 | 404 | 72 10 20 | 22
1000 | 77 | 330 | 7 47 20 10 10 75 | 63 | 130 | 388 | 408 | 80 10 20 | 22
1200 | 77 | 380 | 71 47 20 10 10 75 | 63 | 130 | 388 | 408 | 80 10 20 | 22
1500 | 77 | 400 | 7 47 20 10 10 75 | 63 | 130 | 458 | 478 | 80 10 20 | 22
2000 | 77 | 500 | 71 47 20 10 10 75 | 63 | 130 | 558 | 578 | 80 10 20 | 22
Il PERCENTAGE POWER DECREASE IN GROUP COFIGURATIONS
Interval | State 2EA 3EA LEA 5EA 6EA 7EA 8EA 9EA 10EA 11EA 12EA
40mm Open 63 56 51 48 45 43 40 38 36 3% 32
Close 54 47 43 4 38 36 3% 32 31 29 27
- Open 70 64 60 56 53 50 48 46 b, 42 40
Close 60 54 51 47 45 42 4 39 37 36 3%
Somm Open 73 68 64 60 58 56 55 54 52 50 49
Close 62 58 54 51 49 47 46 45 b, 43 42
5 Open 77 70 67 64 63 60 59 58 57 56 56
Close 65 59 57 54 53 51 50 49 48 47 47
- Open 82 76 72 68 66 65 64 63 62 61 60
Close 70 64 61 58 56 55 54 53 52 51 50

Resistors And Resistive Applications
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@m @ KR series

n - n g
Non-Flammable Wire Wound Fixed Resistors B DIMENSIONS [mm] 53
g2
Il GENERAL SPECIFICATIONS KR type A5 t KRIB type @3
co “*l
Power Resistance . Tolerance ‘
Model RatingIW] Rangelg] Weightlg] (%) L
80 120 002~4 40 K
100 150 0.03~5 170 [ - ! - l
KR . 33333 U N
120 180 0.03~6 200 X v
KRIB | 150 225 0.04~8 250 K(x10) E,)
200 300 0.05~10 306 . £ ;
KRZG | 300 450 0.08~15 650
400 600 0.10 ~ 20 800
KRZG type oo A ﬂ|”t
B CHARACTERISTICS P
1
Power Rating Load [AR/R=+1%] (JIS-C-5202, 5-4) 375 °C maximum C H] @ #
Insulation Resistance 100MS2 minimum DC 500V JML H
Dielectric Withstanding Voltage KR, KRG: AC 2000V 1 minutes, KRZG: AC 3000V 1 minutes == :_ |
Temp. Coefficient +400ppm/C_maximum ‘ a|_ |TG‘L
Short Time Overload [AR/R<£2%] 300% rated power 5 sec. . M L p—
Moisture Resistance (Steady state) [AR/R<+2%, 10MQ minimum] 40°C, 95%RH, DC100V case to terminal, 500 hours
Thermal Shock [AR/R<£2%] Power rating load-30min., -55°C-15minutes . .
Vibration Mount: KRZG 1.5mm 10~55Hz/1min. X,Y,Z 2 hours Model | Shape Dimensions [mml=+2
Heat Resistance 375C 2 hours A c D E F G H J K L I M P t
Resistors Strength 30kgf 30 sec. 80 8 4 28 14 26 26 30 6 33 115 150 173 35 1.4
Terminal Strength 10mm: 20kgf 30secs, 16mm: 20kgf 30 sec. KR | 100 8 4 28 14 26 26 30 6 33 140 | 175 | 198 35 14
Flame Retardancy 100~600% rated power load 120 8 4 28 14 26 26 30 6 33 165 200 221 35 14
Moisture Load Life [AR/R<+2%] (10% rated power load) 90 minutes on, 30 minutes off, 40 C, 95% RH, 500 hours KRIB 150 8 4 28 14 26 26 30 6 33 195 230 253 35 14
Load Life [AR/R<+5%] (100% rated power load) 90 minutes on, 30 minutes off, 500 hours 200 8 4 28 14 26 26 30 6 33 254 290 313 35 1.4
KRZG | 300 12 5.5 42 24 40 40 40 6.5 45 254 300 330 52 1.6
400 12 55 42 24 40 40 40 6.5 45 330 380 407 52 1.6
HORT TIME OVER LOAD RATIN
W SHO OVER LOAD RATING B DERATING CURVE AND TEMPERATURE RISE DATA
An overload exceeding the nominal current is allowed for a short time of 30 minutes or less.
10055 20 375 400
Load time(sec) 5 10 30 60 180 300 600 900 1800 5 g NG S 350 —
g D T 300 —
Max. Amps Rated Load 400% 350% 250% 200% 140% 120% 110% 105% 100% T w0 \\ 2 250 ///
z . § o
= 40 Sy £ 150 //
- ™ 100 //
° S 50
50 0 50 100 150 200 250 300 350 400 0 20 40 60 80 100
. NEMA STAN DARD/ ON-OFF CYCLING Ambient Templ( C) % of Rated Power
] - 5 secs ON 10 secs ON 15 secs ON 15 secs ON 15 secs ON 15 secs ON
Cycling Time (secs) 75 secs OFF 70 secs OFF 75 secs OFF 45 secs OFF 30 secs OFF 15 secs OFF B STANDARD RESISTANCE VALUES AND MAXIMUM CURRENT
Model Ol 0.02 0.03 0.04 0.05 0.06 0.08 0.1 0.15 0.2 0.25 0.3 0.4 05 0.6
Max. Amps Rated Load 290% 215% 185% 160% 150% 125% K-80 77A 63 55 50 45 39 35 28 25 22 20 17 15 14
K-100 71A 61 55 50 43 39 32 27 25 22 19 17 16
K-120 78A 67 60 55 48 43 35 30 27 24 21 19 18
. ) } ; e
NEMA (National Electric Manufacturers' Association) K_150 7oA oA o1 5 W 39 3 0 27 % 2 19
K-200 77A 71 61 55 45 39 35 32 27 24 22
K-300 75A 67 55 47 42 39 33 30 27
Il CURRENT REDUCTION RATE (%) FOR GROUPED APPLICATIONS H ORDERING PROCEDURE K-400 77A 63 55 49 45 39 35 31

Ohm 0.8 1.0 1.5 20 2.5 3.0 4.0 5.0 6.0 8.0 10.0 12.0 15.0 20.0

Model
= ’ ’ : ° ’ * ' (KR100) (0.1029) K-80 28 | 11 9 78 | 69 | 63 | 55
i K-100 WA | 12 10 | 86 | 78 | 71 | 61 55
K-120 BA | 13 11 95 | 85 | 78 | 67 | 60 | 55
e I T I P s N R AR R AR
K-300 %A | 20 17 5 | 135 | 12 0 | 95 | 86 | 75 | 67 | 61 55
K-400 WA | 2 20 17 | 155 | 14 12 11 0 | 87 | 77 | 70 | 63 | 55
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RQL, RQR

Precision Wirewound Resistors RQL50 Network Resistors

* Complete Welded Construction o e The RQL 50 network resistor is an extremely low price model comprising up to 4 elements -
* Wide Resitance Range: 0.1 Q~100KQ § Q. in one housing. They are easy to install and made from durable cement. The most common .
\\ applications for theses components are PCB boards and networks. - %
\ \ \ 4 N\ 5 o
A

* Tolerance from 0.05%
Il GENERAL SPECIFICATIONS

SI0)SISoy

s
[}
s
=
=]
Q

* Available on Tape: 1W to 10W

+ High Temperature Resistent Silicone Coating >
* Available in Non-Inductive Style (Type N)
. ) . Model Rated P Resistance Range[§] 9
« Special Matching Available (T.C.R and Tolerance) ode ated Fower . Rt
R1:5 R1:40K
B GENERAL SPECIFICATIONS RaLso R210W R2:50m S8
R3:25W R3:2.5
Model Power Rating[W] Max. Working Voltage[V] Resistance Rangel<] Tl
ode :
W N (%) Il DIMENSIONS [mm]
PWR 0.5 0.5 20 0.1~3K 0.1~ 15K = - ]
= = A[+0.05] imensions [mm 85405
PWR 1 1 50 0.1~8K 0.1~3K Model o B 3 - - - -
PWR 2 2 100 0.1~ 10K 0.1~ 4K B[+0.1] J_[ ﬁo I 6 @ j ol
PWR 3 8 200 0.1~ 18K 0.1~9K C [40.25] T <= £ { i S
o [ i ‘R
PWR 5 5 400 0.1~ 35K 0.1~ 17K D [+05] P o L] mT
PWR 7 7 450 0.1~ 50K 0.1~ 25K 3 €42 38 i £
F[£1] S ) S
PWR 105 10 700 0.1 - 70K 0.1 - 35K 5 1) RQL50 30 353 5-M4 Tab T . Es
PWR 10L 10 800 0.1~ 100K 0.1~ 50K - = 48 3 £
W*: Inductive, N**: Non-inductive 5 T S
75415
B DIMENSIONS [mm] 2
Dimensions [mm] . )
Model D108 (75 450,02 53 . CHARACTERISTICS Values in [ ] mean change in Q after test
PWR 05 3.30 10.0 0.7 37 . Temperature Range -25C ~155C
PWR 1 4.00 12.0 038 37 ‘|= i ' Insulation Resistance 20MQ minimum
PWR 2 4.70 138 0.8 35 S\ T Dielectric Withstanding Voltage AC2000V Tminute
——— 1 I | . . 5
PWR 3 590 15.7 08 35 N\ - Temp. Coefficient +260 ppm/C
PWR 5 8.52 25 08/10 44 /35 LS . o
PWR 7 8.52 24.5 08/1.0 44 [ 35 1 R2 C [ L]
PR | o w2 | /10 5 RQR15, RQR20 Ceramic Encased Resistors
PWR 10L 10.5 46.2 0.8/1.0 33
The RQR15 network resistors are cement encased components comprising three resistors in one.
They have a low cost and are extremely easy to install. The main applications for these are PCB
. CHARACTERISTICS boards and networks.
Insulation Resistance 1GQ min. dry. DC500V, 1 minimum eiond
Dielectric Withstanding Voltage +[0.1%+0.05Q]AR 500VAC, 1 minimum B GENERAL SPECIFICATIONS = 523;::%
Temp. Coefficient ~0.999: +90ppm/C 1~9.9Q: +50ppm/C 10Q~: +20ppm/c Model Rated Power Resistance RangelQ] Tol?t;a]nce % ¢ . = :
= 5 T (] < l_q
Short Time Overload +[0.2%+0.05Q1AR i AT (Ri=e] [T SEEe, oW 007=30 FORIe T - g i
5W-10W: 10 Times rated power for 5 sec. RQR 15A . D [+0.5] ype i
Thermal Shock +[0.2%+0.05Q]AR ~65 ‘C(30min.), 25°C, 150°C (30min.), 25°C, Scycle 15W 31~ 54K F[+1], G [£2] %_l
Low Temp. Storage +[0.2%+0.05Q]AR -65°C for 24 hours RAR 15C SWx3 0.01 ~ 18K J[45], K[+10] FOR 15AT
e
High Temp. Exposure +10.5%+0.05QJAR 275C for 2 hours RAR 20 20W 0.01 - 20K ”
Terminal Strength +[0.1%+0.05Q]AR 4.5kq for 10 sec.
Solderability 95% coverage minimum 230°C for 5 sec. Il DIMENSIONS [mm]
Load Life +[0.5%+0.05Q]AR Power Rating 90minutes on, 30minutes off, 2000 hours Model Dimensions [mm]
*NOTE : Applied voltage : AC RMS voltage A+15 B£1.5 C+1 D+0.6
RQR15 RQR20 0.1R~20KS RQR20 0.015~0.09%2
B DERATING CURVE B ORDERING PROCEDURE EXAMPLE T L I pits c s s e
p— R A
. Py D) 1009 ® @ i N : oo L
i N ] ROR20 | 225 | 375 14 9 {o¥o] Y5 o8] Loe o £
3 60 -
B Resistance
5 40 - . Tolerance
= 20 Model # vh\:ent?::g Re\gﬁt;ce P?I-Cyl;aege . CHARACTERISTICS Values in [ ] mean change in Q after test
0 W: Indut_:tive . T: Taping Temperature Range -25C ~155°C
2 3 1 17 EZ N: Non-inductive B: bulk Insulation Resistance 20MS minimum
Ambient Temp(C) Dielectric Withstanding Voltage AC2000V 1minute
Temp. Coefficient + 260 ppm/C
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