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TRQ Series Full-automatic Liquid State Resistance Soft Starter

Installation and Operation Instructions

TRQ R £ B3k a2 38R R HMER WA+

1 Overview

1 #ek

TRQ series full-automatic liquid state resistance soft starter is developed for
improving soft start of medium or large winding AC asynchronous motor. This equipment
is applied in starting winding motor of construction materials, metallurgy, chemical
engineering, coal and mine etc. This soft starter has the following features:

TRQ F 514 H SR AR B s 2 0 1 ol K rh M S g it L s sl WL EE GEE 3
PERETTE I L B 1 % o XA TE I T M 104, 07y A& VT T EREE L. 127t
Bl BEFERL. XL AKEEAFHU B & e D B S), ZiEahds Ay LT B35 i

a. Small starting current: Ilg<1.3 le;

1. &FHHh: Ig<1.3le

b. Small starting torque: Mq<:1.3 Me;

2 EEIEHIN: Mg<1. 3Me

c. It can be started 5~10 times continuously.

3. WIELHE) 5—10 X

The auxiliary code meaning:

GBS Y= X

W——NMulti-point temperature measurement and flash alarm function

W——2 il 2 I8 e PR T g

J——Automatic switching function of phase advancer

kA A s AR

K——~Primary circuit of low voltage motor

K—— s i L —xIml i
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KJ Phase advancer automatic switching function of primary and secondary circuit of
low voltage motor

KJ BE AR Hs L — IR B R — R ml i HEAR 4 4 B Sl ke &

KC Primary circuit of low voltage motor and capacitor power factor compensation
device

KC LI Hs FATL— 2k 1] 8 R0 B 37 F 25 Th 2R DRI AR M 2
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2 Major Technical Parameters
2 FEERSH

2.1 Technical parameters

2.1 BRSH
Technical Liquid
Max phase
parameter _ normal _
o Motor Starting resistance
HARZHL Temperaturg working
capacity _ time range Remark
Type during start temperature .
Ckw) (S Q HE
LR X (‘Cltime) o (Q(eD)
T L o e oA N I b &V L i
| s S A
Fos i i (=SR]
TARR
TRQ4-0.2 below 210 <5 15+2 0-60 0.1-2 |Integration
— AL
TRQ4-0.4 below380 | g 20+2 0-60 0.1-2 |ntegration
— AL
TRQ4-0.4K(C) below 380 <4 2042 0-60 0.1-2 |integration
— AL
TRQ6-0.6 380-630 <5 202 0-60 0.2-3
TRQ6-0.6J 380-630 <5 20+2 0-60 0.2-3
TRQ6-0.6K(J)/(C) 280-380 <3 20+2 0-60 0.2-3
TRQ6-1 630-1250 <3 2812 0-60 0.4-3
TRQ6-1W 630-1250 <5 2812 0-60 0.4-3
TRQA4-2 1250-3200 <5 3542 0-60 0.3-3

2.2 Normal operating conditions of soft starter

2.2 @sh3sIEW TIEEAMH

a. The surrounding air temperature is not higher than +50°C and lower than -25°C;

a. JH R ERAVEE +50°C, N RAMIET-257C;

b Altitude in installation site is no more than 2000m, except for special cases;

b 22l s iR REANEE 2000 Ko IS OL 533X

¢ Atmospheric relative humidity is less than 85%;
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C KM AN TS 85%;

d Working in without explosive tendency medium, that must be corrosion metal and
damaging insulating air , and in conductive dirt place.

d fERBIEER A B, B B Jo e DUS bl e PRI e 2% i) Uik 2 e (R
FHAR)

e No significant vibration and impact in the installation site.

e R RTC WA MRS Y .

2.3 Power source of controlling cabinet

2.3 #HIE YR

Three-phase four-wire 380/220 V' 20A 50Hz

AP 380/220 V. 20A 50Hz
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3 Outline and Installing Dimensions

3 SMERZRR T

2000
800
| |
; 4-¢ 16 |
500 700
760
TRQ4-0.4 type
TRQ-0.4K type outline and installation dimensions
TRQ6-0.6 type SN B B R~

Note: Cable pipe is needed in the back of cabinet. TRQ4-0.4 type is only second pipe

and controlling cable pipe, so it needs to be added as secondary bus-bar and primary
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conduit of motor.
W HJEVERSiFE, TRQA—O0.4 B HAE — R B A il i 45 77 TRQ4—0.4K Al

A IR BEER S L — IR R

1800

660

- K |
4-0 16 |

620

TRQ4-0.2 type outline and installation dimensions

TRQ4—0.2 B4 4N e &3 R~}
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2200
1800 1800
| |
; 49 16 _Q ' 40 16
540 600 540 700
540 760
660 800
(800)

Controlling cabinet Resistor cabinet

#41E & L 16
(TRQ6-0.6K type)

(TRQ6-0.6KC type)
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(TRQ6-0.6 type) outline and installation dimensions
(TRQ6-0.6J type) SN B T R~

(TRQ6-0.6KJ type)

2400

2000 2000

800
| |
; 4-9 16 _Q ' 4-0 18
540 600 600 800
_ b_ O 4L
540 960
1000

Controlling cabinet Resistor cabinet
4 1e @, i 16

TRQ6-1 type outline and installation dimensions

(TRQ6-1W)BIAH T 22 R~
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2400
2000 2000
900
|
; 4-9 16 4-0 18
1250
600 1000
640 700

500

1150

1200

Controlling cabinet

4 16

TRQ4-2 type outline and installation dimensions

TRQ4-2 BN R R % R~

Resistor cabinet

&, fa 16

(Without controlling cabinet, it is a Integration cabinet. Its size is same with LDQ4-2

resistor cabinet)
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(—fAbtE. TEHIE. RTR LDQ4A—2 HFHAE)

4 Carry and Lifting

4 Wiz 5 m%E

1 This equipment should be lifted in a single container;

1 PR et G ol

2 In case of damaging transfer group and insulation components, this resistor cabinet
should not be laid to carry. (Do not lift more than 30 angle when carrying.)

2 L RHAE e AN BRI, A BIMESH AT R G (s I AR AR BTR] A A5
it 307 ).

FanY

<30°

Lifting schematic drawing

fRTRHE

-10-
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5 Introduction to Auxiliary Function and Application

5 FHEhThRE R A X N

5.1 TRQs-1W type

5.1 TRQe-1W %!

Aside from functions of TRQs-1, this type of soft starter also has 4 digital temperature
accommodometers, 8 flash light alarm, controlling switchboard, Mill auxiliary transmission
circuits, controlling cabinet power of thin oil station and reducer lubrication.

MRS AR A TRQ6-1 B LIRESL, Jilf 4 i il B 5 AR 8 miADfE
AR EEHIRCHAL . AU BIAL SN RTE L i al A e L A A

As digital display and alarm, 4 digital temperature accommodometers can
respectively measure temperature of reducer and mill, and stator temperature of high
voltage motor. This soft starter also has control relay to tripping control and cooling
control.

A p it BE R AT LA G5 R it 5 BE LN+ HE Rl ARG o v s FEUBLE il P
VEEUCRANRE T, IR gk i s vl b AT B I 2], V2 AR 45

5.2 TRQs-1 type

5.2 TRQs-1 &

This type of soft starter has automatic switching function like phase advancer.

RS AR A BEA &% A Sh D) BE .

After starting motor, it can automatically switch secondary circuit to compensation
state of phase advancer by contactor.

FEHRAVESN R G, BB R In] w1 ik 25 D1 SR S AR A o

5.3 TRQsK type

5.3 TRQs-K %l

This type of soft starter is designed for low voltage motor. It can save one-time
investment and installation space through a combination of iprimary and secondary
circuits.

RS BRSNS Bevh, R IR BRIk Bl i ol —, WL A — IR AR

BRI 2 5]
-11-
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5.4 TRQe-0.6KJ type

5.4 TRQe-0.6KJ &

This type of soft starter is a perfect starting and energy-saving equipment with a
combination of primary circuit, secondary starting circuit and compensator of secondary
phase advancer.

ISR OGRS LR A S AME RS R R A A, MR SR
KIS REIs TR E

5.5 TRQs-KC type

5.5 TRQe-KC %!

This type of soft starter is a perfect low-cost and energy-saving equipment with a
combination of primary circuit, secondary starting circuit and power factor compensation

capacitor.

IR U 0] B ATES B ], DL D o3 DR L A5 0 AR, AR, BAT RAF

-12-
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6 Installation of Soft Starter

6 BRI %

1 Liquid resistance cabinet is best for installing on a self draining cement platform;

1 VB A R BELRE g 2 22 2k A T LA ZK R K e - 65

2 Cabinet should be perpendicularly installed on a platform;

2 LT N KT, AR AR T KT 2 ke

3 Controlling cabinet should be equipped with channel steel base and installed right
above cable duct;

3 IR N R A BV I IE BT, OGN I

4 Rotor cable of motor should be wired from controlling cabinet to three-electrode of

resistor cabinet.

4 WU N 7 USSR NIRRT TR 21 v BEAR ) = Wl

-13-
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7 Testing of Equipment

7 R

7.1 Confirmation of starting resistance

7.1 &3 BRI E

Resistance value series in rotor circuit of motor can be confirmed as the following

formula:
BN AL 1 [RIEE AR R R R BEAE, 4% F =g
ZUZe Ile

Ro= — ¢

U, Rotor open-circuit voltage (%1 i H 1)

le: Rotor rated current (3% 14l 52 HLIR)

le: Stator rated voltage (5 T4 & HLIf)

: Stator running current (i€ 11247 HL i)

Km: Starting torque ratio: 1.1~1.3 (& sh 441 LL)

7.2 Preparation of liquid resistance

7.2 WA RE A HC

a Move plate to starting position and inject water in tank to three-quarters water level,

a JolsTE SR AR AL RIS S A7 B, I ERE A AN JKAE B E KA 314 AL,

b Dissolve electrolytic powder and respectively inject into three water tanks, keep
electrolyte have 3% concentration;

b ¥ B ARG o TEN ZAKAE N, AR AR 3% i A ;

¢ Rise and fall plate in water tank to stir electrolyte, and then reset plate to measure
resistance value between the two poles;

C RETE ST B RO, W S, RS AL s A R P AR 2 TR] L RELE R

d If resistance value is in Ro range, then the motor can test soft start; if not,
resistance value needs to be adjusted. When resistance is too large, raise electrolyte

concentration; when it is too small, reduce electrolyte concentration.

A RAEAE Ro JEH A, sl BRGS0 47 R RAE Ro YuH A, WIFE 2%, R K

-14-
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7.3 Measuring liquid resistance

7.3 WA FEHEANE

After moving plate to starting position, charge 10A, 50Hz AC current | to the two poles
and measure voltage between two poles. Here is the formula to measure liquid resistance:

AR FL B AT s AR B SN B e, 2R R PR Z R 10A. B0Hz AT it HL
I (A, JEIE B TR R B Vo Qv A L BELAE A =

VvV (v)
R(a) = ———
| (A)
Measurement circuit as follows:
W [P
e
F-Fuse (J#Wids) 2A B-\Voltage regulator  (ifj/E2%) 5KVA

A- AC ammeter (AZHiHFE) 0.5 level V-AC voltmeter (ZyiHLHEZR) 0.5 level

-15-
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8 Equipment Use and Maintain

8 L 54

1 There are 2 control switches equipped on panel of soft starter controlling cabinet.
1 EghasEtAaTm, B A £ TR,

(1) Stop button: it is applied for emergency stop;

(1) FE4dad. TR EEs,

(2) Start button: it is applied for starting motor.

(2) szl TEATIIBED).

2 Before starting motor, controlling cabinet needs to be powered on. Motor can be

softly started when the light “allow start” is on.

2 WA Z AL AUEAEHIARIE L, 2 “ARVEES)” 55758, JrniEs.

3 Soft starter needs to be detected if the light “start allow” is off. We need to detect:

3 “RVFERS)” fF ST AR, MRS, SEN NIz

(1) Signal light;

(1) 175947,

(2) Liquid temperature is higher than 60C° or not, if it is, soft starter needs to cool
down and restart at 50C°;

(2) WA T 60°C, Fim T 60°CNAEAHIZE 50°C LL R 5 nf fish;

(3) Active plate is on upper limit position or not, if not, we should detect fault and reset
plate;

(3) WEBNMBE AR EIRAE, KRB EIRAL, NAEERE, b2t s, e
A

(4) Low limit switch is released or not, if not, it needs to be changed;

(4) FERIFSETARBEL, A7 AR BN B B 4 T BRIT K

(5) Contactor KA2-4 switch on or not. If switch on, iron core and contact of contactor
need to be cleaned and then start the starter.

(5) i KA2-4 A FREEORE, A TR AOIRES, Gl Bt il Skins BRAF
-16-
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Ja, D,

4 Maintain of soft starter

4 U

Regularly check whether the liquid is within the limits prescribed. If liquid level is too
low, water should be injected to keep liquid level.

LR B A LE B 2 A, A RALRAR,  IYOINIE S K PR o

NOTE:

R

(1) When preparing liquid resistance or injecting water in tank, we should avoid
spoiling water and damage insulation;

(1) 7ERCHIE AR BEEE 78K N, B K ER Kk, DA% .

(2) Regularly replace water after 4 or 5 years and clean plate and insulted cabinet.

(2) EWHEHIEAR, — M A~5 FEH U, [FIH DR 48 2047 44

* Plate can be corroded by diluted hydrochloric acid and cleaned by water;

* WU B AT S AR SR S v S A S, PR K.

* Insulted cabinet can be cleaned by water firstly, and then paint on PVC
anti-corrosion glue 3 or 5 times.

* YRGAARIEDE: S RTEKTER S I, AR5 TR 3-5 Ik PVC B ik .

In general, it is best not to remove and clean insulated cabinet. It should be protected
from breaking when disassembly.

UL R, AEGAR R SR AN RN VE, PRENIN 2O e e S A o, AR AR

-17-



