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DIGITAL PROTECTIVE RELAY

OIMSQ|stE ALt Guidelines for Safety

“OIxIZ2st FoAfEY 2 MIES Qs SHiE| Guidelines for safety is to use product safe and properly and
Af%ofod AL} -?—|%=1% oj2| a7 st Zo|zz prevent accidents or dangers. Never forget to keep it.

Hi= XAI

I'_Al Xl?ii“ ”M% "o Guidelines can be classified into two, warning and caution, and
"°N°*° =i QI‘ 7<0| —| -'|:- 7|'I|§ -T’—E—EIW%IEIH their meanings are as follows.
“Z'et "Fol'o| oln|= CiZat ZELCE

/N AT XA SIS T AlZist ABHLE AFZO| Ay Bt /\ Warning When there is the possibility that serious injury or
JEsMo| Ql= ZAQIL|CH death can occur when violating directions.
/N FO| xAtEE st o ZOlE ASiLE HZAA0] LaE /\ Caution When there is the possibility that slight injury or the
JEsMo0| Ql= AL Qluct damage of products can occur when violating directions.
HED A2MHHMO| EAIE A OZ7|59| 9D EX =A oM The meaning of A lexigram indicated on the products and
ol5i0] UM 3t @47} 9looz =olslate 7|S Lt mstructlong is to h.a.ndle with care as any danger can occur
under specific conditions.
& ?;:)l al /\ Warning
1, OIHO|L} XHARAIGY Sto| 2 77| (ol HIXRRIFI], =7 |7], -}a HT s 1.When using in instruments that have great influence on lives or
HAXIR| Q77| £ e OHMER|)O| AREHS HIDA| 2Z0Z properties(for examples: nuclear energy control, medical equipment,
_ R vehicles, railroad, aviation, combustion apparatus, entertainment systems
OIMAIRIE HABIE AlBSl0] FAALR.

or safety device), use after being sure to attach duplex safety device.

— SHh, AUBAR, Thihefol £20| el 4 UASLICE - There may be fire, loss of lives, or property damages.

2 HIEA| THEo| F5 510 ARSSIAIL FG = = B k= EXIoto] FAAIR, 2. Use after being sure to attach to panel, and ground FG or - a terminal.
— 20| 227} QU&LICY -There may be the possibility of electric shock.

3, ZI0| Q17K MEHOIIA ZM T A HAZ FIX| OFAIAIL, 3. Don't connect, inspect and repair under the power-up.
— 2k8j0| @347} QIALICH -There may be the possibility of electric shock.

4, KA} 2217 12X} 0l2lol= RI=S HESIX| OHIAIS. 4. Don't remodel products except by the company's engineers.

-There may be the possibility of fire or electric shock.

-7 I-I o] 3 o] © O |4
£1e| Bhie] 27t 2USLIC 5. Be sure to check input power source options, and connect after checking

5 23 TEAYS USAl SelShAn ME HZ Al @A EXHSS terminal number when connecting power sources.
SIS HASHIAIR, -There may be the possibility of fire.
— 3| L7t UELICE 6. Don't touch the terminal of load side immediately after power source is cut

6. S XTI XS0 F51% EXIS BIXIK| ORIAIS. off.

— 2k8j0| 247} QIALICH -There may be the possibility of electric shock.
A Caution
A F 9
1. Don't use outdoors (for outdoor, separate order)

1. AlQIOIIAM AFRSHK| OIAUAR.(20l8S HEXD) -It car\ be a causg of products life becoming short, and there may be the
— RiZQ] 30| HOIX= 10| Elof 2| 227} USLICE possibliy of electio shock . .

o Ml o SN 012 Aol HSR0) mE FMo| 7|0 Solsto] 2. When connecting power.source and load wiring, pay attention to the
=aAe thickness of cables according to qud currept. o
TEAM. -There may be the danger of fire if the thickness of cables is thin for the
— =0l Hlst TMo| F7|7h 7k=H 3tie| YI=io] USLICH current.

3. CIXIHO| LIAbE AEEIR X FAHAL. 3. Tighten the screw of port by the regulated torque.

THEI(TORQUE) — M 35 : 0.6 ~ 1.2 N(6~12Kgf.cm), M 4 : 13 ~ The regulated torque - M 3.5 : 0.6 ~ 1.2 N(6~12Kgf.cm), M4 : 1.3~1.5

15 N(10~14Kgf.cm), M 5 : 2.1 ~ 3.0 N(15~25Kgf.cm) N(10~14Kgf.cm), M5:2.1 ~ 30 N(15~25Kgfem)

LA} 22| Mzt sixlel a7 olalich :; Lhe sct;i\f[v comes loose, there may be the possibility of fire because of
contact.

4, HIEA| ®Z4Tp A HOLHoA ARSI ZAINL. 4. Be sure to use within the range of rating and performance.

- HMiE2 +30| HEE1 0F Ldof Aelo| gLt -Products life is shortened, and it may be a cause of troubles.

5 HAA 2, R7IEM 2 AF2E SELICH 5. Don't use water or organic solvent when cleaning.

— 27X 4l SRRt MIEHE | 227t QlELC -There may be the possibility of electric shock, fire and product

6. 7IHMTIA, ZHIMIIA &7|, ZAEM, EAE FIE, 20| = deformation.

AN M%| W 2FS TEHLICH 6. Don't install or operate in places with inflammable gas, explosive gas,
- HIE4E otE o pEE iRf, Zgto] 9s0] Q&Lct direct ray of light, radiation heat, vibration and shock.

-There may be the possibility of troubles and fire.

IT A =0 5 ool (o) J mgt—1%
7. AMZel UE2 SXILE samm7| Sol Fatet EXvt FUsX] HE 7. Make sure that harmful conductors such as dust or fragments of cables

SIAFEAIR. may not be flowed into the inside of product.
- 0% Y Sixfel a7t USLIC. -There may be the possibility of trouble or fire.
8. 5% & WIMR0|= THEO| WMSIEZ Hoff THX|X| oA, 8. Never touch during operation as there is superheat on the radiator board.
— ZM 4l 3fAbo) 31 7F i&Lct -There may be the possibility of trouble or fire.
0. MIZH7| Alofls AT ISR A X2I5H] FAAS. 9. Dispose as industrial waste when discarding products.
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Dear customers who purchase Woon Young products!
Thank you for purchasing Woon Young products,

If there is no particular information on estimates, contracts or specifications
when you order products from this catalog, the following conditions of use
and warranty shall apply. Please place orders after you read and approve
the following items.

1. Content of Warranty

@ Warranty period
The warranty period of this product shall be 1 year from the date of
purchase or from the day the product is delivered to a designated
place.

@ Scope of warranty
If failure occurs due to reasons attributable to this company during
the above—said warranty period, this company will provide substitute
products or repair the product free of charge at the place of
purchase., However, if the cause of failure is one of the following, it
shall be excluded from being eligible for warranty benefits.

a) Products were handled or used under the conditions and
environmnt not entered in this catalog or in specification,

b) Failure occurred due to reasons other than those caused by this
product,

¢) Failure occurred due to modification or repairs performed by
persons other than this company.

d) Failure occurred because the product was used based on the
method other than the original usage of this product,

e) Failure was not expected by the scientific and technical levels
prevailing at the time of shipment,

f) Failure occurred due to causes beyond the control of this
company, e.g. natural disasters and accidents,

Warranty as specified herein means the warranty covering only the
product of this company, and any damage caused by the failure
of this product shall be excluded from being eligible for warranty
coverage,

2, Limitations on responsibility

@ This company shall not be held liable whatsoever for any special
damage, indirect damage or passive damage caused by this product
of this company.

@ This company shall not be held liable whatsoever for any
programming performed by persons other than this company on the
programmable products or for the results of such programming.

3. Conditions of compatibility

@ Please check the standards, laws and regulations applicable when
this product is used in combination with other products,

In addition, be sure to check the compatibility of this product

covering the systems, machines and devices used by you,

If you fail to take actions as above, this company shall not be held

liable for the compatibility of the product,

@ If the product is used for the following purposes, discuss details
with the sales manager of this company based on the provided
specifications, At the same time, allow sufficient rating and
performance, or take appropriate safety measures through the safety
circuits that can minimize risks even if failure occurs.

a) Using the product outside or under environment exposed to
potential chemical pollution or electric interference, or using the
products under the conditions or environment not specified in this
catalog.

b) Nuclear controllers, incinerators, railways, aviation, vehicles,
medical equipment, semiconductor manufacturing equipment,
game machines, safety devices and equipment regulated by
administrative agencies or individual maker.

c) Systems, machines and devices that can cause personal or
property damage.

d) Equipment requiring high degree of reliability, e.g. gas, water
and electricity supply systems, and 24—hour continuous operation
systems,

e) Automobile (Including two—wheeled vehicles) mounted equipment

f) Other purposes equivalent to the above—said paragraph a)
through e) requiring high degree of safety,

@ If the product is used for purposes that might induce serious
personal or property damage, be sure that you inform risks covering
the entire system in advance or verify whether the product is
designed to ensure required safety or whether the product is
properly connected and installed to suit the intended overall
purposes

@ The purposes of the products shown in this catalog are only for
reference purposes, Apply such purposes only after you check the
functions and the safety of the equipment and devices.

® To prevent unexpected damage to you or to third parties resulting
from improper use of this product, be sure to use the product after
you thoroughly read and understand items related to prohibitions and
caution during use,

4, Changing specifications

The products and specifications entered in this catalog are subject to
change as needed for improvement or for other reasons, Discuss with
the sales manager of this company and verify actual specifications of
the products,

5. Range of service
The product prices do not contain any service expenses, e.g. dispatch
of technicians. If you need any services, discuss with the sales
manager of this company.

6. Scope of application
ltems described above are on the premise that the products are traded
and used in the Republic of Korea, Discuss with the sales manager of
this company regarding overseas transactions and uses,



TPR x| Y FO|AFgt Installing TPR and Caution

TPR AI%| 2424 (BHa Mx|=7)
TPR installing safety spacing (Panel installing conditions)

I S (Duct) |

20mm o] A} 80mm O] AF
More than 20mm Yol FAAQ
More than 80mm

o]

hes'
THYRISTOR UNIT

ki
(Vertical Direction)

80mm ] 4F

80mm o] A;
Holw e #4149 How e 414 o
More than 80mm More than 80mm

TPRZt HEQ| 7| (HE %0|)
Relation between TPR and duct (Duct height)

LHE of CHEY o1 CHE ofl2
Example of worst Example1 of good Example2 of good
installing installing installing

Duct 2 Duct

Air Direction
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© R = © © oy
a [ ° o o =
> = @
Heat g
Sink | Heat

Sink Heat

o
A

FoeEs we gEE gt 2L

‘} H}-&]

3 HES 5 & 5 gl Aeole
Slojul |yl whelo] LpmA ), (Using low type duct.) W AN S AAsto] TPR

or

(Heat radiation becomes
unsatisfactory if the top and
bottom are covered with duct.)

S YER 97 gEs )
(If the duct cannot be installed low
type install a metal supporter to
avoid ducts from covering TPR.)

Hlojit Bfo 20| 57| HHy
Air flow method to outside of panel

Caution |I> r X B7I7 EE 7|70l TEPL 2atelo] s F2, UEloR ISt 58 MS Y

Air Flow Xlet7| 2ol Hr1Hez Fash FHUAL.

R — % 71Tt o7 |7 OFat gt ROl E7ILt o7 o a7t S-S SR DRIAR,
= % & IEARCON) AIBAIOS TPR ZiBtol Sixofl Mx[st 20| EapxeiLich

eal
Sink

o]

% let or exhaust port, clean them periodically to prevent deterioration of
efficiency resulting from clogged filters.

% Do not place any articles in and outside the air inlet or exhaust port to
prevent interference with the air inlet or exhaust port.

% For more effects, install heat exchanger (Air-conditioner) in front of TPR.

=== Hi“
0

Airin
Duct| take
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TPR x| Y FOIAFEt Installing TPR and Caution

© TPRe| FL2EE HF FHAR.
HZ M2= TPRO FLI2& 40°CoIAMQ| ZiLICt,

© TPR2 HI=H| AXIZ RSIE HHlel22 SXof a2t WA
of ZHLE 2= MSELICE o] WHEE H|ofdto WS
7I5l &715H= 2422, TPRO| FREE L{2|H AlZ[AMO|
AELg
(22 10C *F=H 7|0 W7Mo| 2647t &, )

© H(FAN) MX| 7|2

Ac}

0% 4T 9

rn

TPROIHAMZ(A) 25A 40A 50A
TPR 1CHE Mg 0,47t 0.78rH 1.09CH

0f : 40A9] TPRO| 10CHO! AL0= 078 x 10 = 780|122 THO| 8rf T

gLt

= .

% I 37] 0 @mm x Prm, Z2F ;0 07mmin, TS| QIR 1 30°C0)|
MNAE

X e & 50A ORY thE=iz ME7ie| MEet daof met s 23
2X| ol FHAR,

x S T o] CH2 7|Z50] 2etof CisiAls e 2717t TRt
|

© ARZZZol| ChaiM
o A TR Ol HRE S2X| ol ol FHAIR.
Of4f o] elo] ELict,
X7 LBl 2ot R 2= &80l Felsh FHAIR,
S5l Tauioll ExIE ZR0ll= uhi2 37(212| 87 17H 25| 01F0]
Lo UEE ZE Page I3 20| HS EX[SI0 FHAIR

mA

© ZE LA Zoll ChisHA
+ TPRY| 2B UAtE 2% 52| HRl0| =iX| §i=% 8 E3=
5| 20 FHAIR,
£ HRfQ| LA =20t HEHollM ARSSIX| ORdAIR,
EIXIR LR oy U= Qfl Eate| Jelo] FLCh,

=] LA HE 2Y E3

olatcht M35 059 ~ 118N.m

M4 0,98 ~ 147N.m

) M5 147 ~ 2.45N.m
s

M6 441 ~ 4.90Nm

M8 882 ~ 9.80Nm

TPR2 HH=R| AXIS AKZSHE & MIOTEXILIC,

BI=HIAX} OlME HF7F S2H Z0| Zsk=d o =2 SWHEVIXE
SHARIAIZ LIEHALICHIE= X3),

M2t TPRE AKZSIALE DZWAME STS0| Ldst= 0] €2 gu¥e=z
d2iote ES UEA| HF0IM BI=R| AXP} S SAE &+ U= 2
=5 RXlH0F ot IS 2I5I0 S5] CIZQ] FoARE &= off FHAIR,
1. TPRO| Z} EiXIR0l FH20|de| HYTRE Q7ISHK] DHIAIL,

2. TPRO| HO= Qo QUMD SITHAL, AlSlHRl 25l SO| LHSHK| &
== ORds et MM, 7, S21XeR HRUE EAIE SHIAR
3. 2tefo| Almoi ChH|SH] HACHAE | @F A HX|HA S QR Aol

7ol off FHAI2.
4, TPROJ| =7l CRRIFRIE S2X| =S SHAI2.
AR7F AE, TREE|ZL HIFO0| THEFLICH
5. TPRut FEAt0[0f E3| FATRO| HI=A| F2E X6 FHAI2.
6. TPR =4, Y&7| 22| 7| RS YaliStK| DHIAIR,
olygtEe| #elof Euct
7. TPR FHO|| €5 ATV | S HEHME EiZ FX| 0RYAIL,
TPRO| S5 S 3 3ixHAIL S| #el0] Fuck

©® Lower the ambient temperature of TPR
The rated current is the value calculated at TPR's ambient
temperature of 40°
® Since TPR opens or closes load with the semiconductor
device, it is heated when power is connected and
the temperature inside the panel also rises. This heat is
ventilated by adding fans to the control panel. Reliability is
improved if TPR's ambient temperature is reduced.
(If temperature is reduced by 10°C, the expected durable is doubled.)
© Guide line for installing fans
Single—phase
Example : If there are 10 units of 40A TPR, formula is
0.78 x 10 = 7.8, and 8 units of fan are needed.
% Fan size :92mm x 92mm, CFM : 0.7m’/min, Panel's ambient
temperature : Calculated at 30C
% If there are other types of heated equipment inside the same
panel, separate ventilation is required.
% For handling fans with large capacity of 3-phase and 50A or
more, install fans based on thermal design effected by experts.

© About the conditions of use

» Do not allow flow of current in excess of the rated level as it
causes abnormal heating.

» Take caution about the rise in ambient temperature resulting
from self-heating. If the product is installed inside the panel,
install fans as shown in the figure on the left side to allow
sufficient ventilation with the outside air.

© About tightening bolts
« Tighten TPR bolts up to prescribed torque to prevent Errors.
« Do not use the product with the bolts on the output terminal
loose.

A Safety caution

TPR is a current control which uses semiconductor devices.
The semiconductor device is heated when current flows, and this heat is
indicated as Heat [W]=1.6[V] X Load current[A] (3-phase X3) TPR users
therefore must install a means that effectively cools this heat produced
while power is connected and maintain a temperature at which the
semiconductor device can safely be operated. Observe the following to
ensure safety :

1. Do not apply voltage or current exceeding the rated levels to the terminals of
TPR.

2. Apply electrically, mechanically and physically satisfactory design considering
safety to prevent human accidents, fires or social damage resulting from TPR
failure.

3. To prepare against contingencies, pay particular attention to safety design, e.g.
anti-buming design and ant-Error design.

4. Do not allow instantaneous short circuit current to flow to TPR as it may induce
the device to be short-circuited or damaged, or product may be ruptured.

5. Be sure fo install quick-acting fuses of rated current between TPR and power
supply.

6. Do not interfere with the air convection in the vicinity of TPR and the radiator as
it may lead to abnormal heating.

7.Never place heating elements, e.g. thermal relays in the vicinity of TPR as it
may reduce life quickly and/or induce fires.
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3. 2X|0fe] 7|=& M Technical Description of Temperature Control

2EMOIE &Aot7| Foll A ARshs 801, Mo{2] #2|, FolAre Sol
s Sefdez dFs S2|FEHCE MojdAlols m=E(Feedback) Xl
012} AlZA(Sequence) HM|017+ U1 2EM|OI= D= H|012] SHALICE

—| Feedback Control

Prior to controlling the temperature, this document aims to provide
a comprehensive description of the control principles, frequently
used terms and cautions. Control method consists of feedback and
sequential controls methods, and temperature control is one type
feedback control.

Adjustment
Control 65 lamp

Feedback

o) Auhs ah Azelat B Aok ueld AAEAS AEom Wk Aof
A control funcﬁion which yetrieves the control results and automatically
makes corrections according to the target value.

Sequence Control

Pressure
Illumination Flow
measurement

Temperature

Others

N

é Switch Lamp

ule] Ao Aol uteba] 2 AA% AA A% U Alo]

Time
Quantity

currence

Others

it i

A Control function which carries out the pre-set target parameters following

the pre-established sequence.

o 2z=Hoel 7Y o

The Basic system example of Temperature Control
2EXHOIE 57| /et 712Xl M2 gt &0
The basic system for temperature Control is provided as below.

+ Z27|(Temp. sensor)

L2 M7 ASE uskshe AXIE mo|Z2 255 X2 Eo Q|
10| AKE UMst 22 st A2 BE(HER)0| MXEiM Ak
SH|C}

= .

>
rlo

H

The Temp. sensor adapts the pipe designed to protect the element
that converts temperature into electrical signal.
And the Temp, sensor is installed on the place (detection point) of
which temperature needs to remain constant,

T2 X=X 7|(Power Control TPR)
7|12 S2 71gstLE YH2etk= 7|7|2 SlE0l S35k TF
stz TAPHIZ|, ARE 32 TXlele W S YeiLict

I

=

Il
s

A unit that heats up or cools down electrical furnace,
The unit consists of an electronic switch and a fuel supply valve,

FX2E ZH7|(Automatic Temperature Controller)
E2H2| MIMSE dol SH(MT)REet HlwsA &7 (of ZFA
SEHUE 7|71t

The Automatic Temperature Controller receives electrical signal from
Temp, sensor, and compares it with the pre—set target temperature to
send control signal to regulator,

Temp. sensor

=4

—

©

Automatic
Temperature
Controller TIC

Heater
| I
Power

source
Power Control Unit TPR
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3. 2Hlofe] 71X 4¥

Technical Description of Temperature Control

© Ho cHAke] EM(Characteristics of Control Target)

Z2EX00IM ZIEFOE ob7 [leiM=E 2E2E7 L S2HIE MEfstr | Zofl Hofchao] FXo2 ofist S-S 2 U=7t 25| LokE ZRIt USLICE
It is required to get the sufficient knowledge on the thermal characteristics of the control target before selecting Temp. Controller or Temp, sensor for the optimum

control of temperature,

g8y

Thermal capacity

7tgel golg2 UEH, 2

HE Y

Static characteristics

HMojciAel EA
(Characteristics of
=E N

Control Target) S =50
Dynamic characteristics

capacity of the furnace.

External turbulence

JtEs8E LEU, sIEE%Y

Indicates the heating capacity, and is determined by the size of heater capacity.

BX9| thalt BAELICE

S==

Indicates the easiness of heating,and is related to the size of the capacity of furnace.

| A2 ZFELC

tEz719 5d6 SY(E=SE)S LEHLCH
SIEIEY, 29| BXAS SHE HAE 7IFLICL

Indicates the characteristics of sharp rise (transient response) at the initial stage of
heating, and is complicatedly related to the heater capacity and the volume of the

2EE HaA7|= #Qlo| El= A
Q| olE S 229 EYUT JHS2 2l2tel |elo] ELich

Is the cause of change of temperature, For instance, the opening or closing of the door

of constant temperature oven may cause the external turbulence,

© A Hoj2t ?(Optimum Control?)
HojAlE BHEAl AQ AZH0] U, REE 27MOZ M2R =8

(TSRl SR slo| TSS B=5T LA SHFECh

o= = o

Vibrative response(stabilized after repeating vibration for several times)

7‘;|§ x-||0.| %EF _J'\_E g}\guq OEII:II_}JE‘IE %l:ur% HH}§7'|| 3}315 x1|0.|71| (Temperat%rf) B delistabilized status (FE4 static characteristics)
= 2H7E(Overshoot)Lt S1&I(Hunting)2 717l st XS Slofizdx
GI‘E %E"Ol ha#ﬂl-l[h %EO" [[l'EI‘kIE j.EE‘IO)J_’_I' 75"0' _(P_IZH-{-T-E”' g{ = AE] hunting status (S£4 dynamic characteristics)
A 2| QFYE MOIE Stud2 4Lt J=IE)nt 20| AlZto] Hx:
SHIHES Qo T A AL} ULich Azi(Time)
2= &Moo Wrts et =X0)| w2t CrECtn Ueh 4 UKot (aetet SE (28)
Yetsozt= 2227t 71 OlAEIRILIC Slow respores (nom)

o ; ) o (Temperature)
It is impossible to remove the unnecessary time occurring in control
system and to control the temperature immediately for the new target
value, Normally, prompt response causes the overshoot or hunting in
the control system, and the clearance of them causes delayed response, AlZk(Time)
In some cases, the operator may want to get prompt stable control (QHAFo =& X|of =2at=d 21 AlZo| Zals 8%
irrespective of overshoot as shown in Fig.(1) and in other cases, operater Response requiring lone time to reach target value after change
may want to clear the overshoot irrespective of delay as shoun Fig.(3) 2c
While we can conclusively say that the optimum control depends on the (Temperature)

evaluation usage and purpose, Fig.(2) normally regarded as the most
optimal,

o 2H0je] 72t EZ(Type and Characteristics of Temperature Control)

A|IZHTime)

H|0{ZF(Control Type) Xt (Advantage)

CHE(Disadvantage)

ON / OFF %}

On/Off Control Action No. offset occurs,

HMo{7h ZHESICHSimple operation) QIAI(OFFSET)0| YAiGIHK| =L},

QH++E(OVERSHOOT) ,1E/(HUNTING)O| Yoftct,
Overshoot or hunting occurs,

R

Proportional Control Action

HES} B0l Het,
Few overshoot or hunting occurs,

OFEE HMOI7IXl= AlZto] ZEch
Long time is required for stabilized control.

HESE 2uMg AZ AZICH I AMlo| LHAStCE
Integral Control Action Lapse offset, Generate offset,

=Xt oty 7 242
S N ——— Ha SAECE orgE FMoimtRIAZiold Zaict,

Derivative Control Action Prompt response is obtained.

Longer time is required for stabilized control than in proportional
control actions,

P

PDSH 22 HojS4S 284

PID Control Action Hight quality of control characteristics can be obtained.

H=Ec2= Mo g £ girh(H2SED M AL StT)
Single control is unavilable, (Used with proportional control actions)

25S%
Double PID Control Action

283 281 28R B0

Good for target value response and external turbulence response,

PID I}2t0|E{(PARAMETER) M7&0| ZRatCt,
PID parameter setup is required,

305

—-OZ I pEmm-
S >-rm

2|
o
ot
=]

HO=OBmm=

=
T
=~
=
=~
=]
=
=
2|
0

we=I®n
M0 >

10 FloH

-~
e (2 f

—
mpEIC ok

M
S A

-
MonHT

<mremmzm
N o HD

I & r=m
Hrov T

Imo
N

=N
NAUrEoz0Q

Tm=-m3
mangre

-l -0
NOXTEOON N

EDTmI=-EZECSEN
2/ Imrz



3. 2 H0fe] 7|=x MH Technical Description of Temperature Control

ON/OFF H|0{SZHOn/off Control Action)

o} 20| B S5} ARAECH S T EAS ON S SlE] MRS 23
giLct MExEC =2 e &2 OFFstl S|EIS TLCH 0IQF 20| SIET™RS
ON/OFFSh= 20l ofsh 2=5 skl FXISk= Mo YAlE ON/ OFF SZ0[2t
SLIC, ON/OFF| 7|7 ZOKIHE  TAPHE7| MiZ2| 40| FUC dS7| E= T
RHHU)S AREe mf 0] WS ARZsIE Z& LT} £ ZRZ0[ AFX(0f CHolM
0%} 100% F7H2| 22 S& SI2= 29{XISE0[2f1 Bitct,

Turn on the output and provide electrical current to the heater when the current
temperature is below the setup value as shown in the figure, And turn off the
output and turn off the heater when the temperature is above the setup value,
The control

method that maintains the temperature stable by turning on or off the power of
heater is called on/off control action. The shortening of the cycle of on/off cycle
may damage the electronic switch, It is most optimum to adapt this method for
the use of refrigerator or burner, This on/off control action is also called 2 location
action since the regulations volume is obtained as 0% or 100% for the setup
value,

SlElnt @ H4E(Hunting and Overshoot)

ON/OFF SxtozE= MMX|of s J2int 22 o= 2Yo| Mo EM2 2uct
0] M=2YS SIE0[2tT 5t SYES CiS1t Z2 Ao= LIEtd & UGLIch
0| SI”IZ0| 2242 £2 Mof2tn & 4+ UBLC £ T EQUAQ| nt=st 29|
EhE QHHKE 2tu EELCt

On/off control action shows the control characteristics of wave form for the setup
value as shown in the figure, The wave is called hunting, and the range of the
hunting oscillation range can be indicated by the following formula, The narrower
the hunting oscillation range is, the better controls is, And excessive volume of Eh at
power supply is called overshoot,

ZHEZtE (Manipulation Sensitivity)

SHEOIA ON/OFFstH 20| EQHst7{Lt lLo|=9| Fors Hhy| &7 guich 1
2iA Ot 20| 25 ON/OFF Ofl= S|AHZ|A|A(Hysteresis)E 27| ELICH Of
Z2 I Z=(2Zd) 2tz ok Ws7|9] A=A (Compressor)2] ON/OFF &
2 HItHSt ON/OFFE IlsHoF Sl22 ZAUEE I A Lot

Turning on and off at one point may cause unstable output or affection by noise,
Thus, hysteresis is normally given for turning on and off as shown in the figure.
The range is called manipulation sensitivity, Greater manipulation sensitivity is
applied to the on and off of compressor of refrigerator to avoid frequent turning
on and off,

ON/OFF SZt9| H|0{EM(Control characteristics of on/off control action)
T1 ==
: A
N D:ZHZE (Manipulation sensitivity
SIE{ONAIS] BFRE - v
Average temperature \ G
while heater is on V ~ ~ ‘T
BIEIOFFAlS] BRRE N
Average )
temperature
while heater is off
ON — 11
OFF — — —
Overshoot
Eh P . w—
Setup temperature P 7 T T S\
Em

Hunting (cycling)

Em: Hunting oscillation range

L @ Delayed time G : Gap between T1 and T2
T :Time constant Ema _L G+D
D :Manipulation sensitivity T

ON-OFF549] Alo] 5432/ ON-OFF&2olA dg i} enpE
Refer to the control characteristics of on/off control action
/ Hunting and overshoot in on/off control action

Manipulation sensitivity D :Manipulation sensitivity

ON
Control output

99.2C Setup value 100C

F) 22#X| 0~400C 2 2X7|2 ZHEUEI 0.2%2] ZLE D=
0.8 0|22 MFX|E 100°C Z5tH 100°CHA OFF, 99.2°Coil
A ON hLct,

Note) In case the manipulation sensitivity is 0.2% in the
oven with the temperature lens of 0~400C, D is
0.8C. Thus, when the setup value is 100C, it is
turned of at 100°C and on at 99.2°C.
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H|#H|SZ} (Proportional control action (P))

AYX|ol CHEHA HIMICHE 2¢m O Ctofde =ERHM0IEREY ofHXtol 5k
SES H[HSEolat FLch Sixf 227t HIFcHErt L™ ZERES 100% HiZ|
o otofl Uo™ =2 EXtol| H||shA AAMS| ZOFK|D MHX|Qt $ixf 2=t &
X| (HRl SiS)otH A2 50%= gL Z= ON / OFF SZ{0i| H|wstH S1E0|

o
xe Hcale moig ¥ 4 YLt

Proportional control action refers to the control action that holds proportional
range for a setup value within which regulation volume (control output volume)
is proportional to the variation, In case temperature is below proportional range,
regulation volume is 100%, and in case it is within the proportional range, the
regulation volume reduces gradually in proportion to the variation, And in case
the setup value coincides with current temperature (no variation), the regulation
volume is 50%, In conclusion, smooth control with fewer hunting is possible
compared with on/off control action,

A28t (3|2} H|#IZ=7|(Time division proportion and proportional cycle)
20| £3, SSR &3 Y ™Y £ 52| ON/OFF HA Ho| EEjoil= I at
Zo| HIHIcH LHoIA S22 UXZTI|Z ON/OFFE HH=5I0 ONAZHS mXiof| HI|
SHL|CH MAE| Ol A= ON/OFF AlZHI= 11 2 ZEZES 50%2 EL|Ch 0] ON/OFF
o F7IE H[HIFY |2t R20 0] SXS AI2EH[E £= AlZHHl22ta gLt

The outputs of the on/off pulse type such as relay output, SSR output and
voltage output, periodically repeat on and off with in the proportional range as
shown in the figure in the output, and one duration is proportional to deviation,
The time proportion for on and off in the setup value is 11, and regulation
volume in the setup value is 50%, The cycle between the on and off is called
proportional cycle, and the control action is called time division proportion or time
proportion

QI (Offset)

HHSEAME MO chale] B, SIEI8Z Y MYR| 52 SHEIA QHYaEl
of Eehs MAR|0| CHohA URSH Q@xP7F MZIK| TSEILICH 0] QXIS 2Tl
Ol2tm BHLct o] XK= vl SET st =0 UNHM ZIME B2E (Reset-
Volume)22 £Hgh 4 QUEL|C

In proportional control action, even when the unbalanced status of the heat
capacity, heater capacity and setup value of control target becomes stabilized,
there still remains some degree of deviation from the setup value in the stabilized
status, The variation is called offset, The variation is adjustable by the reset
volume in the controller which executes only proportional control action,

HEZX} (Integral control action (1))

dlzS=
Proportional control action

Regula 100% o

—tion

50%
volume

0%
OFF

90°¢C Setup value 100C 1oc
A —

Proportional range

F) 2E-X| 0~400C 2 2X7|2 HIFHHE 5%26tH 1 E2 2=
ShitsliA 20C 2 gLC 0] A< HFXIE 100TE otH 90C7t
Xl= &2 247 ONO|Bf 90°C g2™ OFF7|ZHo| 47|11, 100°C
OflAf ONt OFFQ| AlZtO| Z2 50% 2 FL|ct

Note) In case the proportional range is set as 5% in the oven

with temperature range of 0~400C, the range becomes
20C when converted to temperature. If setup value is
set as 100°C, the output up to 90°C is thoroughly on,
and off occurs over 90°C And the periods of on and off at
1007C are the same, 50% respectively.

Temperature
A Proportional range
Setup value $
Proportion range -
>
T t
Relay | ON emperature
Output | OFF
Max DC 20mA
Power | 100%
Output 0%
Setup value Min 4mA
Offset
Proportional range l
Setup value » $ T
7

Offset

ON

OFF

El
=]

HIEE 27 28 QuME 2| FX|B, HF ZoH
O] ZgtLict

The narrower the proportional range becomes, the
narrower the offset becomes. However, excessive
narrowness causes hunting.

rat

vl ey o] 2%
Adjustment of proportional range

sl 7 S (AP geh

Narrow proportional range
4 (hunted)
optimal Offset
proportional range

Setup value M

Wide proportional range
(wide offset)
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bal

HHISAHMME MO 20| JUSLICEL H7[0IM HIZISHN MESEE ZEfch
0 A8dh= AS=, AlZt0| Zukglol mat 2zAlo| FHOiX|u Mozt HER|7t
UR|SHA LI

Offset occurs in proportional control action, To prevent the offset, proportional control
action is used in combination with the integral control action, As time elapses, offset
disappears and the control temperature becomes coincided with

setup value,

B \|ZHintegral time)

MBSOl ZEE LiEt= T2 J2iotz o ARMO| HXI0| CheiM X229 =
20| SRS TR SISl AlZt M2t HE A7t K24
E MESE2 ZoiEUct Ju M2AZEE 1R BAlskH Ed SE0| 4T Zal
XA Si”lo] LMsk= §elo] ' 4 USLIch

A unit that indicates the intensity of integral control action. The shorter the integral
time, duration during which the regulation volume of integral reaches the regulation
volume which is the same as in the proportional control action for the variation
on step as shown in the figure, is, the more intense the integral control action s,
However, excessively short integral time causes excessive correction control action
which may contribute to the occurrence of hunting.

0|2 =Xt (Derivative control action (D))

HllS&at M2SE2 dojZol thst d8SE0)7| 2o SEol = FLck
DI2SA2 O Zxs 2st Ae2 HAPL o= 7I27102A) 0l Hl2st =%
2oz Y XS H ok= AS 028202t fLCh & 22§ 22t off chahA B
2 Yo ZZfHAT} WE| Mo ME2 S0PIESE S20l= SAfLICH

Since proportional control action and integral control action are the corrective
control action on the control result, response is delayed, Derivative control action, a
supplement of defect, refers to the correction control action by the regulation volume
proportional to the slope (derivative coefficient) of the variation, In other words, the
derivative control action enables a great volume of regulation parameters return to
control status promptly when rapid external turbulence occurs,

=
EEES

Integral control action

Step response
Variation b resp
Regulationo /
volume
HEAlZH

Intgeral control time

Variation
/Pl
control action
Relgulatlon conrol action
volume ;
«— T1 —>| T1Integral time
o| 2 5%

Derivative control action

Variation

Regulation
volume

0

Step response

\

ol
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o 0|2 A|ZKDerivative time)

Ol2S4el 25 UEi= Hel2 J3nt 22 zyo| HAjol| thshM, 0122 ZAE
Of HIHISEI Zo| ZA0| =EGI7IXI2| Al wat ol2AlZto] 245 0l2S%E
of ol ol Zets LEfdLCt

A unit that indicates the intensity of derivative control action, The longer the integral
time, duration during which the regulation volume of derivative reaches the regulation
volume which is the same as in the proportional control action for the variation on
ramp as shown in the figure, is, the more intensive the correction by the derivative
control action s,

®PID SZKPID control action)

PD SZ&2 HHSE, MESE, 02822 gl A2 X|HAIZEZ 71! Mo A=
ot M{AnE 7tezLct J42 HISEA SEglE 2E8R MoE sta, M2
SHM OIS XISEoE pFetn |, O[E2SE0IA 2Ztol thiet SEE Helsk=e A
0l 7H55b7| HELILIC BN ABAERE T2l MmAL BiRlol Cfet PD SAfo| A
g e

PID control action is the combination of proportional control action, integral control action
and derivative control action, and produces good control result for the control object
with delay time, It is based on the fact that smooth control without hunting is possible in
proportional control action, offset can be automatically adjusted in integral control action
and prompt response to the external turbulence is possible in derivative control action,
Figure 1 shows the regulation volume of the PID control action for the variation on step,
and figure 2 shows the regulation volume of the PID control action for variation on ramp.

® ARW 7|S(ARW function)

PD = Pl Alo] MO0 01N HEXI= ARIE BRE0] 2 HAS M2stn U
CF. 3 G20 227t SHA SHE GBols 45| 2 M2X2 =] g2 27}
MR S BT LA B2 MEXN0| S30| QHAES U= JI5S BIS0| &
LIck. 01401 ARW 7ISILICE MO ZIH oM HHETH 2 A= ARWE| MHXIS
A BHUICH B LS SHHISH ARRI0| S25H| FIHKIS) Azl ZOFELICE

In the control of PID or Pl series, the great variation is integrated from the beginning
moment to get integral value,

Thus, huge integral value is obtained when the temperature reaches setup value, And
S0, great integral regulation volume is adjusted after the temperature reaches setup value,
and prevents overshoot, This is ARW function, In case the overshoot appears to be great
in the control result, set the setup value of ARW in small number, However, too small
number causes long time to reach setup value,

Ll 4
Derivative time

Variation
0

PD control action

P control action

ontrol action

0
Regulation volume

Td derivative time

a9 1. PID 529 29 29 &9
Figure 1. Output step response of PID control action

Variation 0

0

PID control action

| control action

" P control action

Regulation volume

% 2. PID s%ke] &Y Hx SR
Figure 2. Output ramp response of

Variation 0

0
Regulation vblume

D control action

PID control action

PID control action
ntrol action
P_coitrol action

| ’“D control action

2T
(EE A3}

Temperature

(or variation)| , ?

Setup value

Pro;loailtﬁ)Hnal rangg
AAA :

4 .

M

Integral value|

A7} Time

ARWZ} gl o 2%7]
Initial integral value without ARW]

ARW7T & Wl o4 32714
Initial integral value with ARW

-

A)ZF Time
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® 2= PIDSZEHdouble PID control action)

XIZ7tx1e] PDHOOIME @ QHAETL 7= RS U2 Q0] US FS FO|
SOIRLICE @ 220l et QFES WalsHH UFETL 7 SEX(02 SEO| U
iHXl= 0| LICE

@ 28 PD MojoME QUFETL ST 7S] Al B2, AT 2fAlQ] o
= e Moi7h ook

Existing PID control involves the following problems : (D stabilization is delayed when
external turbulence occurs after preventing the occurrence of overshoot, and, @ when
the stabilization from the external turbulence is prompted, overshoot occurs, which
contributes to the delay of time to meet target value. @ The advantages of double PID
control are no overshoot, shot time for initial rise and prompt control for the stabilization
from external turbulence,

©® PID H4=2| "= (Readjustment of PID constant)

ABSERO| Ol ST PDIALE 2% UAS FHOZ = AHH0|n, AMEHHO
AR ok USUICH T R0l 22 SME POYAIN 2RI Sl
Cf, 22l S20] Tf2ts SXE PDYARE E80| 9l Z2E UBUCE 1 U= of
2ol oS FTSHA PD THAHO| TRBILICE oS0l B K| Chh AZH (FEARNS B
22 s SRl= YRR, SHIRET s 25 Z20l= BICHS A BiLIC

PID constant measured by step response method is the adjustment method which is
optimized by 25% reduction, and takes the maximum common measure of optimum
adjustment method, Thus, there is no problem in the measured PID constant in most
cases, However, there are some cases where measured PID constant is unsatisfactory
in some ses, In that case, refer to the following examples to readjust PID, There is no
problem in requiring some time (correction time) for stabilization, However, it is required to
enlarge proportional range when overshoot occurs,

@ °FHo| & m7IK| CiAS] AZKEZAIZNE 2310 Xl QEUT QH#AET}
LSt Z2te ZR0l= HIMHE 3| Bl

There is no problem in requiring some time (correction time) for stabilization.
However, it is required to enlarge proportional range when overshoot occurs.

® HFEE ZHA| =X| X|2H 21 QFEE Mo HENZSI M2 HR= i/t
£ A Lok ©, HIHE UF ZA| otE 2"lo] erdELch

When overshoot is not a problem but prompt and stable control status
is required, reduce proportional range. However, excessive reduction of
proportional range causes hunting.

@ 215t BIEI0] LABH= P QHIHE, ICHHEUNDER SHOONS Hi=siAl A7 5t
£ Fem A2 SX0| I 2ot 297} 21 BIRIhE S 5121 SIS Kot ZLIct

Occurrence of slow hunting or repeated occurrence of overshoot or undershoot
are mainly caused by excessive integral control action. Enlarged proportional
range decreases hunting.

2 LYSt= FE HMojAe] SEO| =1, 0l2SE0| X|LX|A|
Lo gty 25 - UAELCE 0] mol= DE 2| HFEfLC

We can assume that the occurrence of hunting in short cycle is caused by the
prompt response from control system or excessive intensive derivative control
action. In this case, reduce D.

Z#e] PID #l9] Existing PID control

[}

-]
AN

i Delayed target value
Z84 $9& =¥/ 3 response causes delayed
9 9 ¢He YA external turbulence

i response

A

T\
9% g R iDelayed external turbulence
57 ¢4

L
“;iﬂl’}ﬂt} iresponse causes delayed
B = itarget value response.

<~
2Egd \/
Target response o et
External turbulence
response

& =

Temperature

ZAPIDA| o] &3k Al
" Control by measured PID value

A »
Setup value PIDA]el] 2]&k A]of
"\ control by PID value
A%t Time
< =
Temperature PE AARSH
v reduced P
AR p|y —
Setup value N ~ _
PIDA|¢l] 9@ AJo]
Control by PID value
A ZF Time
e S 74PIDA o ©]3k #]o]
(grek ggo] Az )
Temperature Control by measured PID value
v (occurrence of slow hunting)
S ECE I SN N\ oo
Setup value NIE AT EE PE AT
Enlarged I or enlarged P
AlIZF Time
o SAPIDA| el o Alo]
Fe F71°] #"e] A o)
Temperature Control by measured PID
(Occurrence of hunting of short cycle)
RS E [ E—

Setup value

N D= A
Reduction of D

A]ZF Time
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o 2EEY (Auto Tunning)

@ %X PD X4 (Optimal PID Interger)
PDHIOIE & ZA<0f HI2CH, ZZAIZE OI2AZI0] XFsX| 2o SRS Lo7|H
Lt 280l 42 SOIMM 22t o 2tz Wyl= HRIE 2l=Ssh=tl ZAlZol Z2|A|
FLICL X PD FE Y= Yutxol oz M AMSEM SHAIITY, 2|0l
A2 HE MEst UFLICE

Inappropriate proportional range, integral time or derivative time in PID control
may cause hunting or excessive delay of correction, which contributes to the
delay of correction of the variation which occurs due to external turbulence.
Normally adapted methods to obtain optimal PID constant are step response
method, limit sensitivity method and limit cycle method.

£ (Step response method)

o SEHO 201z Yol thsiA o2l 2Fez HFSIUSLICL 28 =8 2=
HERIE Mofthael 7HY X ARBEI0] Kli= RIZ Mets] sl SLICh

-

explain in the figure below for the method used at step response method.
Select the most often used to set the value about target temperature set point.

o5t L= (Limit sensitivity method)

AHUSEHYM P2 PDE0 et MoiZut 26K Ret 42, EEHR| F20ilM
CHA| FaliM, 2 PDYSE MESHE YHALICH =Y SLEAZ)A PH|
&) Moi7t 017t TS0| Ltsty| 7iX| HIMIhE & Stat, olwel Hi|cH Peet TS
ZF7| Tc22H PD 4 AMSEHLICt

E
el

If it is not enough by PID constant gained at step response method, it sets again
around a set point.
it is method to calculate optimum PID constant. It decreases proportion from
step response method's starting point(A point) to occurring vibration added
P(proportion) control and then it calculates PID constant from proportion Pc and
vibration period Tc.

o 2|0|E AMO|2Y (Limit cycle method)

ABZEHS KV L 7t YIS B0 SIEIS OFFsln 258 ot talit &
= 718712 78| UM o= Hz 2 mxbh LBt 20lE MoEHis
ON/OFFRIO{2 471 $1Elo] 7|9t RSO AXPDHAE T517| HEo] 2 APt 2
Leshil =n Fe Azie= o] Jsspi Ec

Even step response method have delay time(L), it needs a large deviation for
reducing the heat and calculating the heat slope after heater is OFF.

Limit cycle method don't need a large deviation because calculating optimum PID
constant by ON/OFF control generating period of hunting and vibration.

So it can set in short time.

AR SEHH (Step response method)

=X % 100

Regulation
volume %
Heater ON Heater OFF
il e
H Time
Target | temperature setup |
o : \
Temperature C A ~N

i N

L=l Time

Jtetn SE 2EMHR2 2
Afole] zlof 2= 7I27| R

ro

(1)Apply 100% of regulation volume to step and continue to measure
until the temperature reaches previously set target temperature. And
calculate the maximum temperature slope R.

=22z TH XXUE M=Z2=2 5to 2=7} 5t
I7ERIQ| AlZHS HARHO| oSt XIHAZE LEM AS
of, R} LEEE PH PDY4E MEELIC

9£m°i'

(2)Once the temperature reaches target temperature, set the regulation
volume as zero, and measure the time taken for the fall of the
temperature and record it as L, the delay time L by reverse step. And
calculate optimal PID interger from the Rand L.

|'0II

A ZH=' (Limit sensitivity method)

ME=|
Setup value t/\/ ~—

<
Bl

Agisey sz ey

A

ToT

-
-

Step response method Limit sensitivity method

oZ|0|E A0S

(Limit cycle method)

x| =

==
Amplitude
MR ;

/ N\ /

Setup value P / } E ‘: { \ 7

EEES]

Hunting cycle
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o LEEL Al2Ao| F9| AKgt (Cautions for Auto—tuning)

FA2] 227t HR 2o JES JHAISIA] 242 w7t JAFLICH I ZAS0H theiM= 2t 7IB0M M2 Tf27|

ne

- AYSTYOIN QERUS B 9= &
T20f i FEOR Solsh FUAIR,

When the auto-tuning is executed by step response method, tuning may not start if the temperature is too high at starting moment. The
conditions are different in each machine type. And so, it is required to refer to individual items for details.

2[0[EAI0IZY oM ELAIS] 2=X210] SELICH

There is no temperature condition at starting moment in limit cycle method.

® 11 2|9 0 MH (Description of Other Terminology)

2X7|9F 0| A1, ol 7IEF TIEsid T olld M| 42 Zofoll cHehA AYsiuELIC
This section will describe the terms intimately related to temperature control, but not described in the "Technical Description" section.

©® 32|X| ==t (3 Position control action)
Ml 7Hel MOAEIE 71X ZESEE TELICh olE S5 of2fel 22t 20| S|Ef ONQ! AfEl,

A7t Qs SRLICE

S|E{/Z2 OFF2l e, 221 ON2! HEfit Z0| Ml 712l Aof

3 Position control action refers to the control action with three control status. For instance, below figure shows the three control status : heater is on,

heater and cooler are both are off, and cooler is on.

X2 Ede a2
Low temperature : Medium temperature High temperature
Heater — ON
A
Heater — OFF
w  Cooler - OFF
H A
\ 4 Cooler-ON
S S
Lower limit setup Upper limit setup — Temperature
sfataz Mad ec
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o Xt
SEX|(HFRN)0] ciet Mojgfel Xt ZELICE

XAl
HP=EH Mol ZHM AEXIE XIMSHE Wals ZELCL

HRIXIA|
HFR|0ll CHEt AEXIQ| RIS X|Alsk= WAlS LrefLict

HOIZ (BURN OUT) 7|5
SF) EHAL £ Zal0lS OFFSt SAIS el

o 2 ct
=S g

Z252] Zoil oiet SEARZIS ZELICL Sd 632% £= 0%AIE
LtEFELIC

ool = Jixlel HH kMl &2 THES 2uyolet R=1
CIE HEEZ7I2 P4otke )2 I fEUCL

4 T 232

MOl @21l J17lof ot 2X7|o TN AT 28
ZEsln Wm0l oCol B9l Z9t S5 BHhAEE It
WS 4 QIS sie 522 shict

HYadz M

gHchet A2l S 3._ 1715 E9E 71T sitel =XIE Efch
EEOHO| HXet HHEMC| AMOIS oo st F&sin, BH2
HARES 2= Hajo] Qs LMst= RE B 3f7| Sl

AGBILICH BAENS AISHA| o iNSS A9E el Eixt
20| 2ot 2719 MA EAIEY| 2E0to] X7t 912 BLIC

3= A

S0l Q0N | MRSl B 2
HOR ST, PIEM SEAlel A Kol 2 S HPISIEE sl
44| el 2710] AN Elele B5 0
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o
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AZEME (SHFT SENS%}

= E’SSEOH chsh, o2 4¥st 2= £ UE 25 HEFHA
HloiSEE stz SAks 2ot
H& 24

RIS &5 27 glon], SRE HMRE 7150 UsUC
01 E7 JH52 Hl0f oiM MAUMe| iy 22 MRS
4-20mAZ HEIBHA OILIZOZS ZZol= HeZ 7|24 Sl

HEE 4 UBLCH

TR EHF2 ON/OFF TAAZE dl3) Fu= C2A £=H0|
ALHO|OJM H&EEHY o2fn: 2EUCH HICLHol UM
4-20mAZ 8ot o 2l sHCZR AHAAMo=Z FMRX|Jt &1,
HAXYI| o dlH W2 =& MSEM AMSEUCH 4-20mA 2
HEX|l= 25tME|7F 6000 Ol5lIM MAMoz ZHEL|C

XXt
A 20mA
volume

12mA

4mA

H]cH Proportional range

@ Deviation
Deviation of control values from the target value (setting value)

@ Comprehensive indicating
Indicating method to obtain the measurement results across the
entire target parameters.

@ Deviation indicating
Indicating method to obtain the gap between setup value and
measured value.

@ Burn-out function
Action terminating output relay when thermoelectric couple is being
disconnected.

® Heat response
Time required to obtain response regarding heat generated by
thermo sensor. Normally indicated by 63.2% or 90%

@ Hot junction, cold Junction
Concerning the two contact points in the thermoelectric couple,
the heat measurement contact point is called Hot junction while
the remaining contact point with temperature controller is called
Cold junction.

@ Cold Junction's compensating circuit
A circuit in the data-entering equipment of the thermoelectric
couple, enabling the equipment to measure the temperature
of the thermoelectric couple's connecting terminal and receive
thermoelectric signals equivalent in magnitude with those in the
case of the cold junction's temperature remaining at O°C.

@ Compensating lead wire

A conductor bearing electric characteristics highly similar to
those of thermoelectric couple. Connecting the terminal of the
thermoelectric couple with the cold junction, the lead wire is used
to compensate the error caused by the changes in the temperature
of thermoelectric couple. When the system is wired without using
a ompensating lead wire, the difference between the temperatures
of the thermoelectric couple's terminal and temperatures sensor
becomes translated into error.

o 3-wire method
With regard to the resistance thermo sensor, the resistance
element is connected by a lead wire on one end and two on
the other . The method is employed to eliminate the effects of
extending the lead wire. The PT type for all temperatures sensor
manufactured by our company accommodates this method.

@ Shift set control action
An act of controlling the main target temperature by an amount
equal to the pre-set temperature range.

@ Transmission output
Transmission output does not bear any relation with control action.
These exists an independent electric output function. This function
converts the input volume or the set-up value from the sensor to
4-20mA and expresses the figure in terms of analog value . It can
be connected to a graphic meter recorder.
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TLEH2 A AHZ FolE Molshs Y2 E&1, 2% SSRY
S= SXMO=Z ol DCI-5V, 4~20mA7t E|=2 =0 JUELICH oIS
S 2X7| A2l WE S7e2= 82| SSR 2 B & gl=
42, 0 MY EAS ArEsi 2F SSRE FSalA tEZHY Mot
g & UAsUCL HYEH =0 HHESIZRIL A0, 2R

olgt ohE YXISI AUFLICE

[ E||__|01 E|»0|7( (XIA-IA-I EI‘I)
SHtel S2MYHISO| LY YstsioR b| ZMEo]| t2o
XS TOT} QSLICH 0|74 2|LIo] 20|=2tT5tT OfLERTIAlS)
AT 3G I BHEHD, CIXIZ AoAS Olxtee
zMoz IHE AMS sk AZEY0Z Halgtict

@ Ze &
1, 3t 2
SERlECE Yol 12 Zof 2
ON Sxto= ELic,

o

T AlsrAEAER| OlAOlA

2. ofet g2
HEYX|ECE Y=o] M2 Zoll AS o StetEEAFR| 0[5iollA
ON S&oz gLt

3. Shelth7 |8
terg2o ool AlEAr|sol ®7teEl AYuco £

[e]]]

AEAZ|S02E A2 T FY Alol= 20| slerE=dy
UTH =S| 7| BE EHE WX| 22 SES YELCL

. O
SotdEet SISHEEE oot AR, st ZFo| AFXIE Hox
25 &3 ONeZ guct

o
’&3% P o}°*EH7I74EE Clet A2z, stetde 2ol 7|

HYXIE = Jotet R 8 Lol JA0M SEets ZE=Z
Al Z:

Electric current output

To be differentiated from the on/off pulse type (proportional time
division), the electric current output type is characterized by
continuous output. Its is also called a continuous output type.
Here, the output regarding the amount of electric current is
continuously produced by breaking 4-20mA down to 8-bits. The
electric current output type is used as a controlling signal for
proportional valves in addition to power control equipment. This 4 -
20mA signal is right output lessthan 600V load resistance.

Voltage output

Voltage output rarely controls the load by itself. It is intended for
the activation of the external SSR and designed to maintain the
voltage and electric current to DC1-5V or 4-20mA, respectively.
For example, when it is not possible to install a high-capacity SSR
within the confine of the internal space of a temperature controller.
this voltage output is used, and high-volume control can be
realized by activating an external SSR. Within the voltage output
mechanism, there is a circuit protecting the system damages
caused by external short-circuiting .

Linearization(Linearity correction)

Because the temperature input of the thermoelectric couple and
the resistance thermosensor is, in general, nonlinear, corrections
are required. Such corrections are called linearization. in the
case of an analog temperature controller, the calibriation of the
equipment is necessary. On the other hand, in the case of a digital
temperature, one must approximate the relevant quadratic curve
and change the temperature gradually dy the micro processor.

Alarm mode

1. Upper-limit alarm
When the temperature input is higher than the pre-set level, the
alarm becomes activated at the temperature above the pre-set
upper-limit alarm value.

2. Lower-limit alarm

When the temperature input is lower than the pre-set level, the
alarm becomes activated at the temperature below the pre-set
lower-limit alarm value.

3. Lower-limit standby alarm

The lower-limit alarm combined with a sequence function. When
power is turned on, the sequence function does not, for the
moment, allow alarm output until the input reaches the lower-
limit pre-set value.

4. Lower & Upper-limit alarm

A combination of the lower-limit and upper-limit alarm. The
function turn on the alarm output when the temperature does
not fall within the range defined by the lower and upper-limit
parameters.

5. Upper/lower limit standby alarm

A combination of the upper-limit alarm and the lower-limit
standby alarm. The sequence function is added to the lower-limit
alarm.

6. Upper/lower limit range alarm

A mode operating within the upper/lower limit range including
the preset value. The mode operates in a reverse fashion
relative to upper/lower limit alarm.
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o HRI0 FXI2| HOjA

o 2AX|0]

AC HI2 50Hz T 60HzS| FOpE 7HX|T OO 60Hz 1/2 MO|Z22|
AlZH2 2F 833ms 0| I&ZI2 0 ~ 180° 2| £XIE LIEHHDT UEL
Ch SIaxof A2 AC 2o Tl 1/2 MoIES UK AlSof| ezt
833ms St 0 ~180° £ H|HXoZ It Zo| 2 HMofst &2
AZlE ghalelLct Mo A2 AC ol w2t ofF O|MSHAl |
Of3t2 2 AC NS ZIFAI] & £ U0 AC ZE|, 5| ¥ HE S 2
& M7 Mof71712 &8A4 Mo g 4 UsLch

AC 1 Cycle Waveform

® Control Method of Power Control Unit

@ Phase control

The AC power source has 50Hz and 60Hz frequencies with
around 8.3ms of the 60Hz 1/2 cycle and the phase angle shows
0 - 180 ° .The phase control method is used to control, for the
purpose of output, the 1/2 cycle of AC in accordance with the
input control signal for 8.33ms by 0~180 ° proportionally as shown
in figure 1. Since the phase is controlled in a very fine way
according to AC wave, the AC voltage can be controlled directly
and therefore it is easy to control any electronic units such as AC
motor, heater and valve, etc.

180° 360° 0 180° 360°

10% control

50% contorl

[Fig.

@ MOIEX0] (NZIZ4 EA))
MOIZH|0f Bialo[2t Hotdps U™st o 7| Soto Ao Al
S0 w2t YMst HIE2 O 29 22 ON/OFFFR7IE BHE5t0] 25t
QUUtEl= XMEHZ HMofsks HA QLICH MOIE MoEAle 2eiMas
ON/OFF & i AC2| ZERO FoflAl &4 ON, E= OFF st22 &Ko
2HA10]| HIGHO] NOISEZF 'dGHR| 2o SatAlo] Z2MM0| LsEiLct
J2iLt REN Hsiolle AEE 4 Sls 40| SHEUL|CE

90% control

1]

@ Cycle Control (Zero Crossing)

Cycle control method refers to the method that repeats on and
off cycle of the load power by a proportion as shown in figure
2 according to the input control signal for a designated cycle to
regularly control the power applied to the load. In cycle control
method, the power is always turned on or off at the zero point of
AC when the load power is turned on or off. Thus, there occurs
fewer noises than in phase control method, and load control
linearity is better. However, the disadvantage is that it cannot be
used for induction load.

_ON OFF ON _ OFF P ON OFF
~ NN NNANNN]T
vV \VAAVAVAY,
| CYCLE _ CYCLE _ CYCLE -
10% - 50% - 90%
[Fig. 2]

% 8ol MY

T.P.R : Thyristor Power Regulator
P.C.U : Power Control Unit
MO|2|AE] SLIE : Thyristor Unit

SEXO2 SCR, TRIACS Thyristor AXIE 0188t
Hero FRIY

In general, these are kinds of power control units
using thyristor such as SCR, TRIAC, efc,
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©® T X0 YXI2| Mo{Alof WE H|wE

Comparion table by the control mode of the electric power control unit

Iltem

Phase control

Cycle control

SEMESHInduction load)

7ts(Available)

=

=7

F=(Not available)

&t 5HResistance load)

7ts(Available)

7ts(Available)

X 0{ =M M(Control linearity) MY Z3kLack of linearity) 25 8HGood)
ON/OFF L=0|=(0On/Off noise) FXtot 2 nxm AM(EMI and harmonics generated) T35S (Never)
5|l S(Never)

S|E{ 2| HEk(Effect on heater) HMAHAE mu|o| Q10| E(Causes of insulation destroy)

Ao s 2F7M(Control circuit)

ZtetEk(Simple)

B5IAEM 0 Z(Load test control)

=

E7}s(Not available)

® T2 HofRle] 7y e

How to construct the electric control power unit

1, A 1 8oE : 2EXEA(TIC) 2F SSR = M/C £ ARSI ON/OFF Mo dtaloz AMSh|Ct

The 1st plan : It has a On/Off control mode using TIC and SSR or M/C.

(0o ]C

DC 12V

SSR

TIC

QB0

lo]© o]

WYES SSR

2 M| 2 2ot : 2ERFA(TIC) UH 7iHE FLIERL SSRE AME510] ][0 HAle2 AT |CH(K7H)
The 2nd plan : It has a proportional control mode using TIC, input converter unit and SSR. (Low price type)

olofo]o
O O
UNIT i SSR O
O O
.l.l.l. WYES SSR

WYU - P180 SERIES

3. H 3 ot 1 2EXEA(TIC)F TAMOIYXITPR UNIT) £ ALESIH0 HIZKO] &Aloz THEILCL(I5T)

The 3rd plan : It has a proportional control mode using TIC and Electric Power Control Unit(TPR). (High performance)

TIC

(o0 ]°C

TPR

TIC

WYU - D SERIES
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1, I|=EH8H(Feed Back)H|0{2] 72 1. Overview of feedback control
: lll':t”‘?(ﬂ(HEF =8 MU0 TF Ex= THS HEciH YT - Feedback control means a system designed to detect output
SO[Lt 2alxete| w0l #AIgl0| slUsk= U™t Mol ™ voltage, current or power to maintain specifically desired

TEr EE TS RKX[GHEE of= MO{LAS 2SIt voltage, current or power irrespective of variation in input
voltage or changes in load resistance.

Control signal for Feed back control

O—— TPR \\/ \//

CcT —
ACIN current PT § Load
sensor  yoltage (heater)
sensor

(Fig 1) m| EMH[0{2] JHR
(Fig1) overview of fedback control

1—1, Z™ XM (CV Mode) 1-1. Constant voltage control (CV Mode)

- HHYHMOE m=EE0e] YBo= M =TIl HSO0|LL 25t - The constant voltage control is a sort of feed back control
Xatol HEof 2Rl YNst %é.’.‘_%% SX[sk= MofgAlolct, designed to maintain specified output voltage irrespective of
SHYHOlE 220 ME TI|MEe HS0| Mol gl= erdE & variation of input voltage or changes in load resistance. If it is
MATHR! LIZEOILL H23ESS = E.E.L SIEIE AM83dt= X7 difficult to detect the temperature of a heating element from an
20N HEHe| 2= AESE| ZEtet 4R HR2EAUE H electric furnace which uses such stabilized heater materials
5t AFBEl= 227t UL as nichrome or ferro-chrome having almost no variations in

electric resistance resulting from temperature, this constant
voltage control is sometimes used for constant temperature

control.
Control input 20mA
100
80 ~16mA-
Output 60 “{9mA
Voltage
() AQ [
8mA
20 o TR
0

20 40 60 80 100 Output Current (%)

(Fig 2) HHAH012| 2 o} EHEY
(Fig 2) Input vs output characteristics of the constant voltage control
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5. DIGITAL TPR A2 MHA| Digital TPR Operation Manual

1—4,

. OL-TT

Mmool TSR0l UBOEA YURiL)

- ON/OFF Hloj=

HH™F M| (CC Mode)

- EFHolE mEdwKole] FEC=M UHTUL| HI0ILL F5HK
o HE0| &AIRI0| LHE EHNMFRE RIS Mofd4lojct,
HF Moz X2 dejolM=s XMeo| Koyt T24El7t EH X0
45| B7IEle GuAMel 22|28, HAsEE|EH, e S5 5
ElZ A8Sh= TIZ0IM 718XV W2 XMEoll2fst 2z /x|
£ SHo=z M8=l= FRIE UL

1-2. Constant current control (CC Mode)

Control input

- The constant current control is a sort of feed back control
designed to maintain specified output current irrespective
of variation of input voltage or changes in load resistance.
The constant current control is sometimes used to prevent
overcurrent resulting from low resistance during the initial
phase of heating by an electric furnace which uses, as
heaters, the molybdenum, molybdenum silicate or white gold,
the materials of heater where resistance increases sharply
when the temperature of resistance becomes high from low.

8mA 12mA 16mA 20mA
100
80
Output
Voltage 60
%
(%) 40
20
0
20 40 60 80 100 Output Current (%)
(Fig 3) MM FH0{2| = o} EHEH

(Fig 3) Input vs output characteristics of the constant voltage control

pSaPSE=

oL

A0 (CP Mode)

HSO|Lt Hot
XMato| HEo| HAQ0| YHst EHM2E FXISk= Mo{LAlo|ct
HHH Mole M2 AefoiMEs MEO| EC7t TR2AET EH &
30| 2H3| ZAEE GMATHR! ESiALL FHESS SIHZ AL
St 720N 2= L5t EAIg0] YFs MAS RX|
57|95t SMo= AKZEICt

1-3. Constant power control (CP Mode)

11 Load Line

- The constant power control is a sort of feed back control

designed to maintain specified output power irrespective of
variation of input voltage or changes in load resistance. It is
used to maintain specified power irrespective of temperature
variation or antiquation by an electric furnace which uses,
as heaters, silicon carbide or carbon, the heater materials
where resistance is high under low temperature but rapidly

12mA

Control input
20mA

V1 /12 Load Line

v2/
V2
Output
Voltage
%) VA1
8mA
5mA

—

I

T2

(Fig 4) Output Current (%)

(Fig 4) BHHe{R|0|o] 2 of &H2EN
(Fig 4) Input vs output characteristics of constant power control

ON/OFF Z2EE

ozl Mofz=7| glo] Mojdlsol| a2t ON/OFF
S22 Adst= mMo{EAlolCh Ol 7|AIM ALIX|2! MC(Magnet
Contactor)Lt R&& XX ALQ|X|2l SSR(Solid State Relay)z} SAlSt
SXSEJ0|H DIGITAL TPR OlAJ= L0|= 2iM0| Si= Zero Cross
ON/OFF 2 =% ©7 570| gl= SOFT UP/ DOWN 7ls2 7|2
o= HNIEZsict

1—4, ON/OFF Control

- The ON/OFF control is a control system which executes
ON/OFF motion according to control signal without any
fixed control cycles. It is a type of motion similar to that of
magnetic contactor (MC), the mechanical switch and solid
state relay (SSR), the contactless electronic switch. The
digital TPR provides, as basic items, noiseless Zero Cross
ON/OFF and the soft up/down function free of inrush current.
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5. DIGITAL TPR AI2 MHAM Digital TPR Operation Manual

2. DIGITAL TPR 7

- HEHO] 2 TPR 2 M0 20t CYCLEAM0] 2HO| L2 ¢
BRI m= Ho] MiZol A0ME HHY, YT, Yr=HS| HMof
HEgz RF ME0| €2t #2Ak= 7SS 2ol MEE 7Y

M HMOZES HEY & 0 2o M= 2H MoE=ES M

Alglsll 2 &~ s Lol YL 2F2| CIX|E TPR2 HIH[KI0f

25t 2141t CYCLE X ON/OFF HMO|{2E mIEHHOIE st FX

HHT, MM ZES 2F 67tX| HO{ZEE 1CHollA] MEX]

T g 2 U siReERZ 0] MFS TYE +2X= Hlol

ZHo| MO=ES FE glo] AlR! MEiE 4~ Jlon ZH|uXS

Ho=EQ| 0| 2t FR0i: 2Hle] E4ol H= mMoz

HEoHA| MEHE 4~ QA FRACE

oo My ¥ ot

i

=l
rr

w o

.32 1M

- C|X|EH TPROA= SEHXE0| HEES 2§t CT(Current Trans)2t =2
TS ASol7 St PT(Potential Trans)E 712 A&} ot oM X
DeMEl Al 2XMARA MAT SCR MOSE /610 &8 micom S &
25t 2VHE U MHUHES EAIGHIRIEH LCD Displays Z=i5t
il

2. Overview of digital TPR

The proportional control TPR features phase control model and
cycle control model which are different from each other, and
even general feedback control products are different from each
other in the control mode of constant voltage, constant current
and constant power, and for this reason, users were unable to
change control mode once the type of equipment is decided and
the product is purchased. For this reason, there was no method
available to select and test optimal control mode suitable for
equipment. The digital TPR offered by Woonyoung, however,
enables 6 control modes e.g. the phase, cycle and ON/OFF
control mode and the constant voltage, constant current and
constant power control mode for feedback control to be realized
selectively from 1 unit. Users who have bought this product
can thus test and select an optimal control mode befitting the
equipment without any burden, and can select control mode which
suits the characteristics of the equipment even in case changes in
control mode is needed due to equipment replacement.

3. Circuit Construct

The digital TPR features built-in CT (Current trans) used to detect
output current and PT (Potential transformer) used to detect output
voltage as basic devices. It uses private micom for control mode
selection, operation conditions setting and SCR control, and LCD
display designed to display operating information and the details of
setting.

Input N /\CT/\ Output
O 174 VA \ \ O
% ”é PT
8Key Input mMcu
LCD Display

(Fig 5) C|X|& TPR &=
(Fig 5) Configuration of digital TPR
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5. DIGITAL TPR A2 MHA| Digital TPR Operation Manual

4. HZE 74
4-1, M2
CE THS A, HHR, HHR NS0l s dgial TPRO

Mot

4-2. MiEe 8=
- E TPR2 F2 3US 17|29 55 HojSo|ct,

4-3. H|O{EA
- PHASE(PH) : 2JAMHI0]
- CYCLE(CY) : AO|ZEAI
- CV (Constant Voltage) : 72t X0
- CC (Constant Current) : M= |0
- CP (Constant Power) : T2 |04
- ON/OFF : ON/OFF H|0{
4-4. H3f0| B2
- XedRst M Hote| H(ofoll olyo| StEA.

5. &" A
5-1. 31&

4. Product standards

4-1. Scope
- This standard is applicable to digital TPR carrying the constant
voltage, constant current and constant power control functions.
4-2. Product applications
- This TPR mainly is used to control the heaters of industrial
electric furnace.
4-3. Control Mode
- PHASE(PH)
- CYCLE(CY)
- CV (Constant Voltage)
- CC (Constant Current)
- CP (Constant Power)
- ON/OFF
4-4. Types of load applied
- There should be no problem in controlling resistive load,
inductive load (Trans input type) and capacitive load.

5. Input specification
5-1. Voltage Range

Part Rate Input(V) Range
Low Voltage Mode (G) 220V
+10%
High Voltage Mode (H) 380V ~ 440V

. MZAZ0Ots 1 50/60Hz (Auto, tuning)
5-3, & (PHASE) : T, 2bet

5-2. Frequency : 50/60Hz (Auto. tuning)
5-3. Phase : 1Phase, 3Phase

6. Output specification

6-1. E8XM7  MEQ &H¥E F=20 2 =23 6-1. Output current : The product's output current
TE2 20 20| St (P.240AER, Refer P.240) programs are classified as follows.
PROGRAM NO.
Currer(IL)Rating 1 Phase 3 Phase
220V Type(G) 380/440V Type(H) 220V Type(G) 380/440V Type(H)
25 P25 P32 PO1 P13
40 P26 P33 P02 P14
50 P27 P34 - -
55 - - P03 P15
70 P28 P35 PO4 P16
80 P29 P36 P05 P17
90 P49 P50 P51 P52
100 P30 P37 P06 P18
110 P53 P54 P55 P56
130 P57 P58 P59 P60
150 P31 P38 P07 P19
160 P61 P62 P63 P64
200 P39 P43 P08 P20
250 P40 P44 P09 P21
300 P41 P45 P10 P22
320 P65 P66 P67 P68
400 P42 P46 P11 P23
500 - - P12 P24
600 - - P47 P48

%Remote Type : Program No — R
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6-2.

2

OrZESt 1 1.6V RMS 0|5} (YIAHZH 360= XESHA|)

6—3. OFFA| AT Z @ 25~80A / 10mA 0|8}, 100~500A /

2

OmA 0|3} (440V 60Hz)

6-4. =8 =
ON/OFF 2E
- MojAlSo what MeeEs EHOZ 100% MESict
)

(Zero Cross Timing

Phase 2E

- 4~20mAS2| Mool HlHSIH ACFTIQl 2 HHFET|

Cycle HO{2E

. A‘ix-lle

i

=
0~100%7tX| H|2| 2esto el

s

4~20mAS2| Mool H[5t ACUZE M 7|9
0~100%7tX| H|H| 2&6te] St

50Hz : = 400mS (Y FIpo0f S7))

60Hz : = 320mS (Y Fme0l| S71)

=2 OT:

- Timing : Zero Cross Switching

7. Mo ABIALY

6-2. Contact voltage drop : 1.6V RMS or less (Phase
angle 360 degree at full load)

6-3, Turn off leakage current : 25~80A / 60mA or less,
100~500A / 100mA or less (440V 60Hz)

6-4. Output mode
ON/OFF Mode
- Transmit 100

% power source input to output according to

control signals. (Zero Cross Timing)

Phase Mode

Proportionally divide and display each half period of AC cycle
up to 0~100% in proportion to the control input of 4~20mA.

Cycle Mode

Proportionally divide and display the AC input up to 0~100%

of the set cycl
Set cycle

- Timing : Zero

e in proportion to the control input of 4~20mA.
50Hz : = 400mS (Synchronize to input
frequency.)

60Hz : = 320mS (Synchronize to input
frequency.)

Cross Switching

7. Control input specifications

7-1. Moo=l EF EY 7-1. Types and characteristics of control input
Kind of input Min. Input level Max. Input level Impedance
4~20mA 4mA 20mA 250Q
1-5V v 5V 10KQ
0-5v ov 5V 10KQ
ON/OFF Max, 2V Max, 5V 10KQ
_o oladct A ) . . .
7-2. EEHA 7Y 7—-2. Configuration of input terminals
8 7 6 5 4 3 2 1
Tc Tob Ta +5V IN (=) IN (+) RUN (+) RUN (-)
| — . .
8. 3%Jls 8. Operating function
oft Start

8-1. S

ME A
- SOFT STARTE= 3ZE 7|2OZ 5t 1REHZE 2552 7IK| HAE

- BSEO| A7Hmol

Fst MEEZoR oIt slEfel 42 WISl HE

@ EQUA[Oli= SOFT START ZEZ M ARSI,

-

4 9uet,
HXOILt 5 RESET = WATCH DOGO|
o[t AKS RESET S0|= Al ZhO2 ASTART Bict,

- SOFT STARTE= MO{Eel 37|Lt EAist VR 2o fIX[of

ZAglo] MEE AlZ7|ECo=Z XE SICH(SOFT START AlZHS
60x2 ME 3MctH 50% MUY F= 80% HFAHESO
HEfOME SHEEl= A& =25k= AR 6027} =Ict)

- gl ost e MEAS VR o Mg wooz

FaEH2 UHE x TFRMEXIZL ECH(B0% MO0l
80% TZAISH AEHO|H 50X80=40% =210 EICt)

- ON/OFF HM|{2=0i|Al= SOFT START 7|50| HX|EIC,

8—1. Soft Start

- To prevent heater damage resulting from inrush current
impact, start operation in Soft Start mode during initial power
apply.

- The basic set value of Soft Start shall be 3 seconds which
can be changed in step of 1 second for up to 255 seconds.

- Even if the system is automatically reset during operation
due to momentary power outage, manual reset or watch dog,
restart the system at the set value.

- Soft Start is operated during the set time period irrespective
of the size of control input or the location of the output limit
VR. (If the Soft Start time is set at 60 seconds, the relevant
time required to reach maximum output shall be 60 seconds
even with 50% control input or 80% current limits. )

- The output based on input level is restricted by the current
limit VR and therefore the total output shall be Input level x
current limit value. (If 80% current is limited at 50% control
input, the formula is 50x80=40% output. )

- The Soft Start function stops in ON/OFF control mode.
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5. DIGITAL TPR A2 MHA| Digital TPR Operation Manual

8—2. Soft Up/Down

Mool HEol| mE E249| tH
J&5tn st

=

- CYCLE ZEE H|2l5l ON/OFF 2EZ
HES Of 3x7H0 Z

o T

=St ZE MO{ZE0fA
XN MAS|

8—2. Soft Up/Down

- In all control modes including ON/OFF mode but excluding cycle
mode, output slowly rises for a duration of 3 seconds due to
variation of control input, and slowly declines for a duration of 3
seconds.

Control Input

Qutput [

.
N
\
\

38 38
<Figure 6> SOFT UP/DOWN
9. mEM xMo E4 9. Characteristics of feedback control
o1, ZHY EY 9-1. Characteristics of constant voltage
- Line Regulation : Q2T + 15% HESA| "317‘._1%.* +3% O|LH - Line regulation : If the input voltage changes +15%, the
- Load Regulation : E35I%¥5 29| 20~100% tH =Y output voltage changes within +3%.

+3% O|LK
- HOZE : 2AAR0f

92 MFZ EN

- Line Regulation : TRt + 15% HITA| &
- Load Regulation : 6}3(1?, oA

+3% O|LH
- HOZE : 2AAFI0f

9-3, HrHa E4
- Line Regulation : QI&Fef +

| ’<E_1X-|E.1 +3°/ 0|[_|-|

- Load Regulation : 6})(1%, 7}; _I 20~100%

+3% OJLH
- Ho2E Ak o]

10. 25 7| (Protective function)

J.’.‘JTEr +3% O|LH
49| 20~100% tH

Load regulation :

rating, output voltage changes within +3%.
Control mode : Phase control

9-2. Characteristics of constant current

Line regulation : If the input voltage changes +15%,

SR output current changes within +3%.

If the load resistance changes 20~100% of the rating, output

current changes within +3%.
Control mode : phase control

Line regulation :

9-3. Characteristics of constant power
. If the input voltage changes +15%, output

Eexiz power changes within +3%.

Load regulation :

the rating, output power changes within +3%.
Control mode : Phase control

Item Function stop PROGRAM NO. PROGRAM NO.
WHRES 27t e HEQ
Overcurrent protection(120% min.) Impossible Reconnect power - S LA BX|
_ ~ — Operation stops temporarily
ERNEL Its ez s B G a
Input signal disconnection Possible Connect in normal condition | = 22 = FHS 53
— Alarm buzzer sounds
= <] |
Load 4 ots o e - o] HESA
Load disconnection Possible Reconnect power
— Relay contact activated
Rt | =7t 2 2H60°C)
Heat sink overheated(More than 85 C) Impossible Cooling heat sink(60°C)
¥ 7|1SHX| B2 9mO0|X|
SCR @A |Is =7t e HEY % Refer to page 9 for setting function stop.
SCR Check function Impossible Reconnect power
LCD CONNECTOR #HAt7|& 271 HaAA — Buzzer sounds for 4 times(at aninterval of 1 minute)
LCD connector test function Impossible Connect in normal condition | — Operation stops temporarily
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101, IXE HS Error :

10-2.

10-3.

104,

10-5.

10-6, AKX

O — Current)

2 717|0f HAFF 120% O|AQ| M=t oF 3x o4t
™ TPR % $8f SE 2o E2 FX[Gln BEXMAEE L Fault
™S, Alarm8 EEILICE 0| 7|52 £2X7t Y22 HE BX|
§7f°n=.”-||:f.

gidmt 2" 23S (Error @ Hi — Temp,)

TPR W5 HEIHAXNS| 2&=7t 80C7t H HA ZHEX
2 12 S Y2|7 85CE =t EH  Hi-Temp.” 7
AE|HA 23S HXGI FHEE Y Fault HS, AlarmS
LICt O] o= A MBS ittetn offst E= oYy
7|3 Ao 2| S WET nfEo| olZ MHstn 2T
St0{0F BfLICE

[0

ﬂHM'
=
> OH mo H [0

Ly

N

HJIO

i

8% =tM (Error @ Check Load)
- 2FF 25 CHMA| SR ALARM RELAY ZHE FAULT
LAVP RE, 5IXiS 45

HRIM7F RESETA| FH0IH 2TAIL, OFMAl & At

Mo 12 =hM (Error : No—Signal)
- 2EREARREQ| MO Al SHRITE ALARM RELAY
xz
- FAULT LAMP X%, Z1 212
Hel M= Fao|H 27 JHA|

o>
M

If7 ZIZt (Error : Initial)

E?J A% HetSE JHARl X17| ZITts AA| Bick

- EHAXIC| AEEE= OPEN, 2519 AEE= OPEN, FXIZ Xt
# MICOM SEZH|MENS HITBICY

- OJAO| QUSA| SEF EX|, ALARM RELAY EHE, FAULT LAMP

HE 240 2Hg o5

|
x

(b}

Jﬂi o

t AE A= (Error : Check SCR)

- Mo STt 0% Hif HATRO| 10% Olael MR E=
50% OJAtO] ZZ4FQI0| 5% OJAl LrAlSH= 20| 0|2 SCR

o] oj¢o= MHSIY Faut S, Alarm EELICE 0] 7|52

SRAPE o2 AE X S/ Ch

10-1.

10-2.

10-3.

10-4.

10-5.

10-6.

Over current protection
When current exceeds rated current by more than 120%
and contined more then 3sec alarm relay is activated, fault
lamp blinks and an alarm buzzer sounds. This fuction can
not stop user voluntarily

Protection of heat sink from overheating

(Error : Hi - Temp)

First, high temp warning intercurrent beep sounds of buzzer
If reach temperature of TPR inside heat sink 80°C. second,
power output is inturrupted and “Hi-Temp”display at window of
LCD display with continued buzzer sounds and fault lamp on
and alarm output in ON state if reach 85°C temperature of
heat sink.

This time, immediately shut off power and remove cause of
heat sink overheating with problem of overload or overvoltage
and air convection begin operating after solve problems.

Load disconnection (Error : Check Load)
If load is disconnected during operation, output is shut off,
alarm relay activated, fault lamp blinks and alarm buzzer
sounds.
Remove causes and reset the system. If everything is in a
normal state, continue operation. If error continues, shut off
output.

Control input disconnected (Error : No-Signal)
If the disconnected signal wire from temperature controller,
output is shut off, alarm relay activated, fault lamp blinks
and alarm buzzer sounds.
Remove causes and if everything is in a normal state, start
operation.

Self-diagnosis (Error : Initial)
The system conducts self-diagnosis prior to starting normal
operation after power is connected.
Check whether the output device is short-circuited or open,
load is short-circuited or open, grounding and the action
readiness of the micom.
Operation stops, alarm relay is activated fault lamp blinks
and alarm buzzer sounds if there are errors.

Element short-Detection (Error : Check SCR)
In this case that generates current of above 10% of rated
current and output voltage of above 50% above 5sec when
the control input signal is 0%, it decides short of SCR,
Fault LED is ON and Alarm is ON. This function can not be
stop by the user.
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1.

dx[2He Fo| At

- AUE0| HMS AC 250V/1A 0|4 IIR5IE AZ5HA| 2l
HIh wMstel uiE FE ASE HHOIE £ OFFE AefolM &
2 B4

C2 HRlE BX 5 Ue 92 WAsleE S20| ¥ =2 Hxis
o F2E7} 50C 0l4Y M EEo| SE8 FANSHA # &
27 7| viLct,

(S4 ZHRE HT HRLID

-2 mxle] BIE RENR oS Hi A8 Ssinl oHs Sx
£ 9lstol FHRT} HHERO| 80%0[517t EIES M7 SHINIL

1.

Cautions for installation and operation

The contact point of alarm output should not be connected
with over-load above AC250V/1A. In case the alarm occurs,
immediately check the alarm code and repair it under "off"
condition.

Since this unit radiates much heat during the operation, it
should be installed where it is well-ventilated. If the ambient
temperature is over 50°C, do not fail to install the fan before
operation. (See the property curve table.)

A Warning!! Be careful as the damage of the output element

(SCR module and Fuse) caused by the over-current and ver-
voltage will be charged to customer for A/S.

EMY CRfs 2 MR} 5202 70 SRl HNS ASSH
Of CiEts| mMsD ZISOZ I8t 2EO| B0 YEE TIKE
st

AEE mi= =7| MX| HF S& getsto] gAH
X

OE H=l= k=)

T = =

22 TRl 3) 0|40| H=E M Amsizte MolZ X
OfAl

/N F 2 @ 2t ojAte] HIZS 0[23 REARSI| CiE 2FAlol=

£21 EA OAZZI0| offt METRAC| Sapt Ylom
2 25t Zopt Tesh It

—_
N

Jm
0x
JH
rx
el

40

RNHo0ofog oS g

—~
N2

20

4 8 12 16 20(mA)
Input 1 2 3 4 5 (V)
(Input current vs output property curve)

[A] 55

50
45
40
35
30

25

20
15
10
5

0 10 20 30 40 50
Ambient temperature (C)
(Output current vs ambient temperature)

Never use it at the over-current as stipulated/indicated in
this unit and the design is required to be less than 80% of
the rated current for the operation current in order for safe
operation.

Since the output power terminal has large electric current, fix
the terminal and cable firmly and then apply a fixing agent to
prevent the bolt from loosening due to the vibration.

- You are advised to design the rated current to be more
than three times of the operating current by taking into
consideration of the initial surge current, etc. when using the
induction load. It is impossible to use at the absolute induction
load for the cycle control mode.

A WARNING : Multiple driving inductive loads using more

than two uints, it may cause product damage due to
abnormal resonance of the output transformer requires
special technical counter measures.

[A]

500

400

12. Characteristic Curves

300

250

200

150

100

80

60

40

20

(70) \
(55) \\
0 10 20 30 40 50

Ambient temperature (C)
(Output current vs ambient temperature )
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14, 1@, 3@ DG, DH, SD Model Connection Diagram (25A ~ 600A)

4-20mA / 1-5V Auto. Control

4-20mA / 1-5V Modbus
485
Alarm Contact ™ —TIC+
Output Jumper
DG |D- |D+
8 7 6 5 4 3 2 1 ® ® ® %SD : Digital ground
b
como——
a
4-20mA / 1-5V Run Control
4-20mA/ 1-5V Modbus
485
Alarm Contact ™ —TIC+ Run S/W
Output 1
NEIE GIE l S S
8 7 6 5 4 3 2 1 ® ® ® %SD : Digital ground
b
como——
a
Manual / Auto. Control 1-5V
_TIC,
Manu.| Auto. M%%bsus
Alarm Contact 2
Output 4—‘ 8 1 Jumper
$ DG |D- |D+
8 7 6 5 4 3 2 1 ® ® ® % SD : Digital ground
b
como—-
a
X SE/XIS B2 AFRA| TPR DI2tHEF A Signal QS 1-5V2 A6 FAAR,
Set up 1-5V about TPR parameter setting Signal input when using manual/auto mode,
Manual Volum Control
Modbus
3 485
Alarm Contact VR 10k
Output
p <—‘ 5 Jumper
1 0G |D- |o+
8 7 6 5 4 3 2 1 ® ® ® % SD : Digital ground
b
com g—

X = VREE AFZA| TPR Of2tH(ER

S Signal YS 1-5V2 M50 FHML,

Set up 1-5V about TPR parameter setting Signal input when using manual VR mode,
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15. SSRE 018t MO YX|

151,

15-2.

xgHe
UFROR Thyrisor Unks: A A3 =21 et 20| KLIE iRol
QU MEHOf B2 U FRAKIS SiLio] BFILIo) T OKY 2
3 2 HENO| SRS TAEI0R AIB BRIk SIE L AC KO{f
20| OIRST UGLICE, T2iLt Thyisor Urits OIS3H: 7Hs0f izt
742401 17} 91 20| EFRILICE () SZOAHS SSR TS M4+ 4|
2H 7Rt AC HEHORIXIE SSRet HO| RLIEES 0IZ3l0! ZAA
ol o= et 4 UEE SRE MK KUES MAsHD 3
e,

Mo RLE Jis &8

® 4-20mA 2 -5V I TR AHI0| SLIE : WYU-PIB0AC
- 2 Axl= ol AESH WYU-P180ARt SUSH MIKIE & 4 e
Lt QI2{AI57} 4~20mA W16V R4S AIB3i0] £ SIEIE 0
&5t 2EX[0] FAN £EX[0] L HEX01S T(o|=4 Hofol| o1&
gt o UFLC
- AR2SSR : B WYGICO O ORAWYHICO O ORA (O MFHA|)
- S23|2% : Page 49

@ 420mA L 15V 2l T2 MO|Z M| KLIE : WYU-PISOTC
- 2 Hxl= ol M8 YA 38 MOIZNI RLIEEA 5lE
£ 0|35t FUSH 2=H0E A & 2 o MM o=
Cha Hofl MIof S 4~ QloLt TH, AfAF SE0|H MO Al 225
A L0 =7t EHAR| 94 ZIMMO0| 45 Mo FLIERILICE
- A2 SSR:ZERO TYPE That A BE SR AIEItS.

S2 32T : Page 249
Control
Unit

SSR

153 Mo RUE 7|5 H E4E

Functions and Specifications of the Control Unit

15. Power control equipment using SSR

15-1. Overview

- As described earlier, the thyristor unit normally holds the
input signal control circuit and power element in one unit for
the configuration of error detection and current control circuit.
Thus, the unit can be conveniently used, and is commonly
used for heater and AC control. However, thedisadvantage of
the thyristor unit is the high price depending on the function
available. Woonyoung Co., Ltd. specialized in the production
of SSR, produces the power control unit for SSR to have the
economic price using the control unit and SSR for simpleAC
power controller.

15-2. Control unit function explanation

@ Phase control unit for 4-20mA and 1-5V input : WYU - P180AC

- While this unit is able to conduct the control which is the
same as in the WYU-P180A described above, it is used to
control temperature, FAN speed, valve and feedback with
the heater mainly by means of 4 - 20mA and 1 - 5V input.

- SSR used: Single WYG1COOOR4, WYH1COOOR4
(Oindicates current)

- Application circuit diagram : Page 249

@ Cycle control unit for 4-20mA and 1-5V input : WYU-P180TC

+ This unit is able to control accurate temperature using the
heater as a cycle control unit for both single phase and three
phase for heater only. It can control only single phase in the
phase control but it is used for both single phase and three
phase without unnecessary reflection noise. The unit is
excellent in its linearity.

- SSR used : All SSR including zero type single phase and
three phase are available

- Application circuit diagram : Page 249

Unit Power Voltage Input Signal Control Load Property SSR Type Output Signal
WYU-P180AC AC220V+10% Phase angle control | nductive load ~Random type DC12V pulse
+4 ~ 20mA - Resistance load - Single phase type
-1 -5V
- VR(10K) .
WYU-P180TC AC220V£10% Zero Cycle control | - Resistance load Zero closs type DC12V pulse
- Single Three phase
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16. SSR &

==

WYU-P 180AC(1Q)

WYU-P 180TC(3Q)

POWER

1% PHASE MODE (4-20mAdc Control) f}%
NFB -

AC
220v _
AC| ‘AC‘ |ou‘r|ou‘r
12[11]io[9 8|7
CONTOLINT WYU-P180AC
— 1]2]3]4]5]s
our | out AR GND|W|~
| I

SEMIOONDUCTOR

[-Ja 1]= §
SSR @%
+]s 2[-F 5

3 CYCLE MODE (4-20mAdc Control)

POWER
R

CONTROL UNIT

Aux.power
220Vac

+
ac| [ac] [ourfour

12[11]10]9 8|7

WYU-P180TC

1[2]3]4]s5]s

N ‘Q| ‘ N ‘GND|W|+W

T+ —
OUT | OuT
.

OoN
STOP

|
1S 0°

NFB
SEMICONDUCTOR
FUSE

T
L

SSR
1P or 3P

-

POWER

19 PHASE MODE (1-5Vdc Control) ‘f}%
NFB -

3% CYCLE MODE (1-5Vdc Control)

POWEH
S T

Aux.power
220Vac

AC NP ">—>
20| - SEAICONOUCTOR —| [F7 |SEMICONDUCTOR
AC' |AC‘ ‘om|ou‘r AC[ |AC| |ou'r‘ou'r FUSE
12[11fio]e 8|7 12[11]109 8|7
| | WYU-P180AC oo || WYU-P180TC Porse
CONTROL RI[S||T
— 1[2]sf4]5]e =Je 15 18 — 1]2]s[4]5]6 1
ouT | out IN |CI |IN ‘GND‘W|~6V SSR @ g out | out fﬁ ‘c| ||ﬂ |GND|m‘¢w
s 2[<F [ +] u
e
LOAD
POWER
10 PHASE MODE (VR COﬂtI’O|) 37 CYCLE MODE (VH COﬂtl’Ol) POSWERT
NFB%“% T T
Aux.power
220Vac NFB 77>»—>
AC
2v | - SEUOONOLCTOR - [ [semoconoucror
Ac| [ac] \om[cur ac| [ac[ Jour[our
12[11]10]9 |8 |7 12[11]10]9 |87
WYU-P180AC WYU-P180TC Porap
1]2]sf4]s]e BRSNS 1]2]afa]5]e S
I \Gun[m[év SSR ||]| |e | of | i |ovo]srefoov
e o[- 2 QX ol [v][w
R 10K VR 10K
(MANUAL SET) LOAD (MANUAL SET) i:
Unit Dimension w3 56 70 160
T ‘G‘n |
i) S
i o 1
105 100 90.0
1 { o T @L
| =
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TPR B2Y FEE Explanation

TOo=Oomm=m
mien

YU - G2 TMR

ataliag o

s
s
R
o]

« R : Variable Resistor
« | : Individual (ZH&)
« C : Communication (RS-485)

o Elgdo >

—> - Type - 1:ICType
- M : MICOM Type

-~
e (2 f

* Phase - S: Single Phase (1@)
- T : Three Phase (39)

\J

-~ =
=N s kel

- Rated Current : 25~600A

\/

CET
SR iRl

\

+ Rated Voltage - G : 90~240VAC
- H : 300~480VAC

\/

« D : Digital Control Type (Cycle & Phase)

<mremmzm
N o HD

+ S Slim Type
P EHBY

\ 4
NInSrmm
NHIONXHT

» + Woonyoung Control Unit

=N
NAUrEoz0Q

Tm=-m3
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OZTEOON X

N
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M EHY|
1@ Thyristor Unit(TPR)

M HHNOE MM FLE

(14, 3@ UNIT + SSR = TPR)....ceeveerrerrerrrreennnns 332
1@ 220, 380/440V (DG/DH).......ccevvervmeeerrnranns 335
1@ 220, 380/440V (NMDG/NMDH)................... 336
1@ 220, 380/440V (NSDG/NSDH)............ccuvnnee 340
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M HEMoE Mo |FLE (14, 3@ UNIT + SSR = TPR)

® Specifications

© Feature

QB OZ Thyristor Units QA AlZis| =2l Hiet 20| SLIE XpEof 212f Al
SH0| 82 U MAAKES Shto] BAU TASID 014 A L HAHOf
s22 TM502 ABA Walstn SlEl W AC Hojol 2ol 0l85tn Usl
C}. J22{Lt Thyristor Units 083K 7150 wat 74240] 1ot 1 40| £He
LItk () SFOIAE SSR M2 MM §HZA ZHEHEH AC MRIOIEXIZ SSR
o ®lof RUIES 01310 PRIMO! 71202 PHE 4 UZE SSRS HAX
of QUES MAtstn ULt

As described earlier, the thyristor unit normally holds the input signal control
circuit and power element in one unit for the configuration of error detection
and current control circuit. Thus, the unit can be conveniently used, and is
commonly used for heater and AC control. However, thedisadvantage of the
thyristor unit is the high price depending on the function available. Woonyoung
Co., Ltd. specialized in the production of SSR, produces the power control
unit for SSR to have the economic price using the control unit and SSR for
simpleAC power controller.

ITEM folpiEL WYU-P180AC WYU-P180TC
Phase 1 Phase 1 or 3 Phase
Control Phase Mode (Random type) Cycle Mode (Zero Closs type)
Display Power ON-LED Output=LED
WY G/H/3G/3H/LG/LH/
SSR Part WY G/NG/LG/MG Series (R4 Type) L3G/L3H/NG/NH/N3G/N3H
MG/MH Series (Z4 Type)
Aux. Power AC 220V / 2VA

Control Input

1~5Vdc / 4~20mAdc

Isolation Resistance

Input—Output 100MQ (DC500V Megger)

Dielectric Withstand

Input—Output 2000Vac / 1min

Operating Temperature 0~50C
Storage Temperature -10~65T
Weight 0.3kg

® Unit and SSR Control System

TIC Con,

Control Unit

Heater and Load
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ZHE i xof

2 X4

O ="

Mol SLIE(1Q, 3@ UNIT + SSR = TPR)

© Front Plate

[ DIN—Rail

© Terminal
Terminal No. WYU-P180 Series
1 Control signal input (+)
2 Current input, 4—20mA input Short ter,
3 Control signal input (—)
4 Qutput con, VR (=)
5 No,6 Short(Off)
6 Off common ter, (+5Vdc)
7 SSR Control signal output (+)
8 SSR Control signal output (—)
9 non connection
10 Aux power input(AC—N)
1 non connection
12 Aux_power input(AC—L)
® Dimension
M3 56 70
6 (
elelelelele)
o 1|
105 100
[elelelelele]
— g

AC : Power LED
TC : Output LED

Terminal
Protect Cover

46.0

4.4

g 4

90.0

Do-oBmz | -Hozipz=Dm-
Q S >-rm
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10 FloH

D) m~= -~z
SR iRl M JC o iy Rty
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M HEMoE MK FLUEWG, 3@ UNIT + SSR = TPR)

C€ RoHs

©® External Connection Diagram

WYU-P 180AC(1Q)
(Random type)

POWER

12 PHASE MODE (4-20mAdc Control) T}%
NFB -

AC
220V -

¥
Ac| [ac[ [our|our
12[11]10[9 8|7

SEMICONDUCTOR
FUSE

CONTROLUNT WYU-P180AC
— 1]2]s]4]s e e 1 8
ouT | out [ﬁ |c| ||ﬁ |GND|smP‘45v SSR m ‘é’
s 2[~H 5

oN

sfop

POWER

19 PHASE MODE (1-5Vdc Control) f}%
NFB -

AC
220v | -l & SEMICONDUCTOR
] o] | | R
12110987
- WYU-P180AC
— 1]2[sf4]5]6 =Js 121 18
out | out N‘CI Mﬁ |GM7|mP|+5v SSR m g
| [+]3 2[~ s
o
STOP
LOAD
POWER
1% PHASE MODE (VR Control)
NFB )~
AC
220V - + SEMICONDUCTOR
AC| |Ac| ‘ourlour FUSE
12[11]10]9 |87
WYU-P180AC
1]2]3]4]s]6 e s
|Jr |c| ||N ‘em)‘m losv SSR g
s o[- 5
ON
STOP
(MA“RJ/‘\OL}%ET) LOAD

37 CYCLE MODE (4-20mAdc Control) .

WYU-P 180TC(3Q@)

(Zoro Cross type)

CONTROL UNIT

ouT | ouT

Aux.power
220Vac

ac| [ac| Jourfour
12[11]i0]9 8|7
WYU-P180TC

1]2]3]4]s5]6
[ﬁ|c|||ﬁ |GND‘W‘4§V

ON
STOP

- *
FUSE

POWER
s T

CONTROL UNIT

Aux.power
220Vac

T
AC| |AC‘ [ou‘r|cu‘r
12[11]10]9 |87

WYU-P180TC
1[2]3]4]5]s

[ [ o]morfer

OUuT | ouT

ON
STOP

3¢ CYCLE MODE (VR Control)

Aux.power
220Vac

T
ac| [ac| Jourfour

12[11]i0]9 8|7

SSR:

POWER
R

WYU-P180TC 1P or 3P
1]2]3]4]5]6 -]
i [ [y [owlsrfor
ON zl
STOP
L TRk
(MANUAL SET)
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380/440V

C€ RoHS

® Connection Diagram

M0 I AOIZ MOP7E AE2E B MZ0H Y00 YoMl 4 R o
X7 +120 AC220V, 380/440Ve} 25~50A2| B35t MBS MO 4 QU1 Soft Start

7150| &Y 7Hssi Sstel A& & £Fof tigt MZE EREUCL

This product is internally equipped with both phase control and cycle control
to be easily set and installed at a site, can control load currents over 25~50A
at AC220V, 380/440V and can set a soft start function to raise trust against
load burning and for product lifespan.

® Specifications

€

MODEL WYU-DG25/40/508I
ITEM WYU-DH25/40/508!I
Rated voltage DG : AC 220V(AC 180V~240V), DH : AC 380V/440V(AC 360V~460V)
INPUL“POWER R WYU-DG/DH u LOAD Frequency 50/60Hz
AC220,380/440V Reated current 25, 40, 50A
T W
DODBBB G m Ambient temperature 0 ~ 40T
l Ax 24 Storage temperature —20 ~ +80C
MAX. Control Minimum load current 1A
DC 1~5V
A-20mA 1_5VM3$33§(10@) Control input DC 4~20mA
VR (10ko)
Load control range 0 ~ 100%
Cooling type Netural cooling
Dielectric withstand Pri-Sec, Pri-Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for 1Minute
Isolation resistance 100MQ(at 500Vdc mega)
Soft start set 3~255s (Is Step)
Control error detector Heat Sink Over temp,
Weight 3.8kg
¥ 110V - FEME 7hs.
© Dimension
M3.5 92 I 117
‘\L = |_ ‘ ]
M4 7 Ve
[l
[ Bl |
—hHok— 1 n 11
pons INPUT  OUTPUT
= OO0
120 ) 35

L 130
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10 220V

C€ RoHS

® Connection

Diagram

R s wu
AC Source
il @ @ Ll
-
FUSE J
L6HOIE) —

© Name of Part

[ O

0

- Whes W

THYRISTOR UNIT

[+5v PWR OUT O.T 0.C
D |o o o o
o

@+—
SIG IN
@ comi-1

WOONYOUNG
KOREA

U-NMD Series  Blue Power ||

MICOM =|2E RHEHSIH MORE9| 7ls5 2ot st 5iA fRI01 & AfO]
2 o7t 822 ot MEol WH=olof oMo 4 ';' X7t #1290 AC
10~220VHRILINES| 25A%2t 40A2| 25} ﬁ%s Ho{g 4 U1 Soft Start 7|50|

Y 7hsste] Rotel A& & +Ho| tiet MRS EUELICH

1 Y
3| A

MICOM circuits are used to make the function of the control unit more
accurate and precise, and the embedded phase control and the cycle
control facilitate setting and installing at site. Furthermore, the load current
of AC 110~220V POWER LINE 25A and 40A can be controlled while the
Soft Start function can be set enhancing the reliability of Load and life.

® Specifications

MODEL

WYU-NMDG25SI WYU-NMDG40SI

ITEM

Rated voltage AC 220V : AC 180V~240V

Rated current 25A 40A
Frequency 50/60Hz
Control range 0~100%

Load Only Resistance(min, load 0.5A or more)
Cooling air cooling
DC 1~5V
DC 4~20mA
Control Input
VR (10ko)

Z2/|3t 2E(POWER SLOPE)

Phase mode (QIAR|04)

Setting mode
S/w

Cycle mode (zero cross)
4~20mA & 1~5V
0~30sec (0=0.5sec)

LED

Control-signal

Soft start

Display

Pri-Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric withstand Sec—Earth : 500Vac for Minute

Insulation Resistance

100Mo DC500V

Operating temperature 0~40C
Storage temperature —25~70°C
Weight 0.39kg
¥ 110V 1 =EXE 7S,
© Alarm
SHEAN X I2HA or 85°C Over temp.
Soft start 2& ocC 110% Over current

=
B =

=

| &

=
=

W

XA (Contact)

Open collector, DC 5~24V / 20mA

Jls &3 DIP S/W

N
Ql
w©
m
Jy
i
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10 220V

C€ RoHs

® Terminal Connection Diagram

10k F—=

© Terminal

= +5V
S

4~20mA I TERMINAL No, explanation
1~5v _e— :||: @ +
(+) * = @0 ROl YRIELA} (4~20mA, 1~5V)
TIC SIG IN
) :c @ cow-1 00 9% 25 YRAEKI0KQ)
OUTSIED SSR CONNECTION

(AC90~240V)

Run/Stop 12 Xt

@ ®
0 = @—!
ON:RUN

OFFSTOP | ® ® e &£ CiX} (Open collector)
SSR(WYRIC01Z4) HE ®com
®(~) +HD— |iI—— | ALARM
ngD o) e jE ©
=
ITEM DESCRIPTION

ON-LED(Green)

- Aux H0| QI7tE|H HE
— The light will be turned on if TPR obtains electricity

OUT-LED(Blue)

- Mo Y=0| (4mA or 1V) Z3} QI7tE|H MS
— The light will be turned on if control input obtains

0.T-LED(Red)

- 5% 3 HE U2 257} 85014 43 Al BS (22 ¥ SXEX)
S

x
- The light will be turned on if inner temperature exceeds 85°C during operation, (Operation will stop and alarm contact will be issued)

0.C-LED(Red)

- IHE WA TPRO HSE 93, B T 110% OI4Al HS (2 ¥ SHHX)
— The light will be turned on to protect the TPR if the rated current reaches 110% in the event of over—current.
(Operation will stop and alarm contact will be issued)

POWER OUTPUT

- Mo Y Hz2 ES A ot7| fIFt SEYLIch
— This volume is designed to restrict the output apart from the control input.

(Soft start)

Mode—S/W - Mo 2Ag Med & 2 UELICH Phase-mode(E), Cycle-mode(R)
(Mode) - You are allowed to select a control mode, Phase-mode(Left), Cycle-mode(Right)
S.5-S/W - Soft start A|Ztg ME# & = Q&LICH (0(0.5) ~ 30sec)

- You are allowed to select a soft start time option, (0(0.5) ~ 30sec)

IN-S/W
(Control Signal)

- Mol MEE MEHS 4 QIELICE 4~20mA(El), 1~5V(R), 28 V.R(P)
- You are allowed to select a soft start time option, 4~20mA(Left), 1~5V(Right), 2|5 V.R(Right)

% OT, 0C LED &5 Mehol TPRS OFF7} =i} sHRI5H7| stMis AUX HHELI0] TRt
% TPRis turned off if the light (O.T LED or O,C LED ) is on, Turn off the power and then on again to unlock it,

® Dimension

108.4

13.6
6-M3
101.1 5 48

e

(€] ®
) 3 3 M3
g g g % 1%
el ﬁ“"f’ .
3
™ A 4
o -%%g +_

‘ﬁ_
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1@ 380V,440V

C€ RoHS

MICOM 2|25 HMEiSI MORRS| 7SS 2ot HRet iR YR H Afo]
2 Mo7t 422z ot MEol LH"*E|019A01 HAZYolMel 4 ‘;l! HX|7H +2H AC
380~440VHLINES| 25A%} 40AQ| H5} 11 Soft Start 7|50
Y Jhsstod Rotel A2 & +H| it MRS %ﬁ"x%'—llih

MICOM circuits are used to make the function of the control unit more
accurate and precise, and the embedded phase control and the cycle
control facilitate setting and installing at site. Furthermore, the load current
of AC 380~440V POWER LINE 25A and 40A can be controlled while the

® Connection Diagram

R

AC Source

S
@lle

j

© Name of Part

[ O

f

THYRISTOR UNIT
U-NMD Series  Blue Power ||
b

i Whes W

[}
o

= TA|

B EA Y

e

AUX, M0 &

e

+ [pwR oUT 0T o.C

o

=
=

[

24
=

=

=
=

WOONYOUNG
KOREA

SHA

Soft start 28

Jls &3 DIP S/W

Bl
_Ol
©
i
Ji
n
=

Soft Start function can be set enhancing the reliability of Load and life.

® Specifications

Control-signal

ebld: WYU-NMDH25SI WYU-NMDH40SI
ITEM
Rated voltage AC 380V/440V : AC 360V~460V
Rated current 25A, 40A
Aux voltage DC12~24V
Frequency 50/60Hz
Control range 0~100%
Load Only Resistance(min, load 0.5A or more)
Cooling air cooling
DC 1~5V
DC 4~20mA
Control Input
VR (10kQ)
=253t 22(POWER SLOPE)
Phase mode (/&)
Setting mode
S/wW Cycle mode (zero cross)

4~20mA & 1~5V

Soft start

0~30sec (0=0.5sec)

Display

LED

Dielectric withstand

Pri-Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for Minute

Insulation Resistance

100Mo DC500V

Operating temperature 0~40C
Storage temperature —25~70°C
Weight 0.39kg
© Alarm
oT 85°C Over temp.
ocC 110% Over current

XA (Contact)

Open collector, DC 5~24V / 20mA
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1@ 380V,440V

C€ RoHS

® Terminal Connection Diagram

I
. .
FE O © Terminal
TIC ' Aux. DC12~24Y TERMINAL No, explanation
) () FE 2
4~20mA/1~5Y e | h D@ Aux 2121 EERHDC 12~24V)
— AN —9— FE @+ DC 5V
I . @@ 6 olf 25 ABTIRKI0KQ)
(AC90~240V)
OUTSIED SSR T FE @+ @ ® Hlof UZEXL (4~20mA, 1~5V)
CONNECTION ! SIG IN
SSR(WYRIC01Z4) FE ® coMm(-) ® ® A5 =2 X}t (Open collector)
®(~) +H® T
AC Al
e @) @ F ®4am
T
ITEM DESCRIPTION

ON-LED(Green)

- Aux H0| QI7tE|H HE
— The light will be turned on if TPR obtains electricity

OUT-LED(Blue)

- Mo Y=0| (4mA or 1V) Z3} QI7tE|H MS
— The light will be turned on if control input obtains

0.T-LED(Red)

- 5% 3 HE U2 257} 85014 43 Al BS (22 ¥ SXEX)
S

x
- The light will be turned on if inner temperature exceeds 85°C during operation, (Operation will stop and alarm contact will be issued)

0.C-LED(Red)

- IHE WA TPRO HSE 93, B T 110% OI4Al HS (2 ¥ SHHX)
— The light will be turned on to protect the TPR if the rated current reaches 110% in the event of over—current.
(Operation will stop and alarm contact will be issued)

POWER OUTPUT

- Mo Y Hz2 ES A ot7| fIFt SEYLIch
— This volume is designed to restrict the output apart from the control input.

(Soft start)

Mode—S/W - Mo 2Ag Med & 2 UELICH Phase-mode(E), Cycle-mode(R)
(Mode) - You are allowed to select a control mode, Phase-mode(Left), Cycle-mode(Right)
S.5-S/W - Soft start A|Ztg ME# & = Q&LICH (0(0.5) ~ 30sec)

- You are allowed to select a soft start time option, (0(0.5) ~ 30sec)

IN-S/W
(Control Signal)

- Mol MEE MEHS 4 QIELICE 4~20mA(El), 1~5V(R), 28 V.R(P)
- You are allowed to select a soft start time option, 4~20mA(Left), 1~5V(Right), 2|5 V.R(Right)

% OT, 0C LED &5 Mehol TPRS OFF7} =i} sHRI5H7| stMis AUX HHELI0] TRt
% TPRis turned off if the light (O.T LED or O,C LED ) is on, Turn off the power and then on again to unlock it,

® Dimension

108.4

13.6
6-M3
101.1 5 48

e
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o ®
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© e 3
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i _ _
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1@ 220V, 380/440V

C€ RoHS

® Connection Diagram

YOl H MOIZ HMoi7t ZESZ MF LHR0| T F=It LIYE|O Q0| 2ot ot
5| HAROS & 4 ASM ACHOV/220V, 380/440Vet 25~70A2] B35t MBS
MO 4 U1 Soft Start 7[50] £ 7ts5t0] Fotel A& 5 +F0f| et MRS

h:0=|¢|_| |:_|._

I MHE

This product is internally equipped with both phase control and cycle control
to be easily set and installed at a site, can control load currents over 25~70A
at AC110V/220V, 380/440V and can set a soft start function to raise trust
against load burning and for product lifespan.

® Specifications

AC Source R s U

LOAD

©® Terminal Connection Diagram

SIG IN

&)
W

ON:MANUAL |
OFF:AUTO

ON:RNU
OFF:STOP

HEEHICHIEDLEITCILEIIECIIGS
@

.
?A:EI EI:E': CYT1/B

Variable
2sec | WM

5sec | M
10 sec

MODEL WYU-NSDG25/40/50/70SI (220V)
ITEM WYU-NSDH25/40/50/708I (380V/440V)
Aux. power supply range 90~110%
Rated current 25A 40A 50A 70A
Rated voltage DG : AC 220V(AC 180V~240V), DH : AC 380V/440V(AC 360V~460V)
Frequency 50/60Hz
Control range 0~100%
Load Only Resistance(min, load 0.5A or more)
Cooling Air cooling FAN
Contact capacity 240VAC@5A / 24VDC@10A
DC 1~5V
DC 4~20mA

Control Input
VR (10kq)

Max, current control VR (L{EVR)

Phase con. S/W Phase mode (]AA|0{) / Cycle mode (Zero cross)
Soft start 0(0.5) ~ 30s
Display LED
Insulation resistance 100MQ(at 500Vdc mega)

Pri-Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric withstand Sec—Earth : 500Vac for IMinute

Operating temperature 0~40C
Storage temperature —20~70°C
Weight 1.3kg 1.5kg
¥ 110V 1 F2HE 7ts.
© Terminal
TERMINAL No. DESCRIPTION
®. @ — HIO{2ACEXL (DC4—20mA or DC 1-5V)
’ — Control input terminal (DC4—20mA or DC 1-5V)
® @@ | -5 VR YLER (100 T XHYE AIS SHIAIL)
T — Manual V.R input terminal (use a 10k variable resistor)
- Q@G0 AHE K Yo ME MOl SHAl HHES
®. @ on &0 FHAIL
’ — Make sure to add a contact when activating the Manual V.R
input terminal
©. @ - SE2 HAIZ RUN THXHE on 510 FAHAIR
’ — Make sure to add a contact when activating the RUN terminal

- ZE YTCXt (2T, AT ot FUSEERMAlO SZHEILICH)
®, © — Alarm terminal (to be activated upon occurrence of over—current,
overheating of heat sink, and fuse short—circuit.)
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1@ 220V, 380/440V

C€ RoHS

© Name of Part

[wees sz [
BluePower || | SHEAN X FD HAL
a5 Yt -, O
& | ol
0t Ll g || JSonStart DAL
N ALAM o1
@= Lo Fuse
Cycle T/8 DIP /W ]
I s v
MOt 5% OPSW K |
b 4
vaﬂm: OUTPUT SLOPE
=g ]
i WooRVOm®
(o s o S gEe B
33_ oK™
ITEM DESCRIPTION

ON-LED(Green)

— TPRO|| TR0 I7t=|H HE
The light will be turned on if TPR obtains electricity

OUT-LED(Blue)

Hof MSofl w2 EHA| Hjzlstd BS (EHZofl utat 877t Hst §hict)
Lighting is in proportion to the output of the control signal (The amount of output determines the level of illumination.)

0.C-LED(Red)

- THR YMA| TPRO HSE Yol HHTR10~120% 7t ST HSELICL (SHMYX, YUY £3)
The light will be turned on to protect the TPR if the rated current reaches 110 to 120% in the event of over—current.
(Operation will stop and alarm contact will be issued)

0.T-LED(Red)

- SEE wn 2571 85014 AA3IH HSELICH (XYEY, SHEX)
— The light will be turned on if the temperature of heat sink reaches 85°C or more while in operation
(Alarm will be issued and operation will stop )

FUSE-LED(Red)

- WH=lo] QU= FUSETZL thate|H HME FLCh (YRS, SEHEX|)
— The light will be turned on if the built—in fuse is short—circuited. (Alarm will be issued and operation will stop)

OUTPUT SLOPE

- Mol =2 32 Mgtety| fIgt S2EYLICh

DIAL — Volume for limiting output separately from control input.

SOFT START — Soft Start A|ZtS MEH & 4 QI&L|C} 0X(0.5% O|Lf) ~ 30%

DIAL — Allows you to select a Soft Start time. 0 seconds (within 0.5 seconds) to 30 seconds

Control Input — Mojyzie MEH & £ QUSLICH(mA : 4~20mA, V : 1~5V)

S/W(DIP) — Allows you to select control inputs.(mA : 4~20mA, V : 1~5V)

Control Mode — MO{HAIS MEH & £ QUALICEH(PH : Phase—mode, CY : Cycle—mode)
S/W(DIP) — Allows you to select control Method.(PH : Phase—-mode, CY : Cycle—mode)
Cycle T/B — Cycle—-modeA| Cycle 7|& A|Zt2 MEH st 4 QI&L|C
S/W(DIP) — At Cycle-mode, you can select the Cycle reference time,

©® Dimension
151
141.4 9-M3 68

‘\ 75
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1@ 220V, 380/440V

C€ RoHS

© 7|sA™H(Controlmethod of Power Control Unit)
- Aot w2l 2ME Mo LHAMS w2t Mojsl=s EY W

Al
- Phase control refers to a method of controlling AC phase
according to the control input signal.

ON/OFF noise as it is turned on or off at the zero point of AC.

Input(0%)

ANANANANANNN
VAVAVAVAVAVEVEVEAVAV

L HERNTE MODE A2Jx| Input(25%)
| BE Hoige [ Mt Mol | 0 | MolEHo """(\ ANNANANNANN
Ho== 4~20mA 1~5V e (zero cross) (VAVAVEVAVEVEV
mA :IEI mA :Igl PH :IEI PH :|E| Input(50%)
\Y V CcY CcY
Variable 2sec 5sec 10sec .'."'W\U[\U[\UAU[\U
Cycle T/B
AQlx
e w w™ "l == Input(100%)
- ACTE2 50/60Hz9| FOtE 7HX|IH  60HzQ|1/2cycle2 oF """"""""‘"'
8.33ms0| T 0~180E2| YIAIZIS JHEICE QMK HAIS ACKR

o] 2} 1/2cycleS UZMOASO| CH2I0~180% AO|OIA H[ZHXS
2 2Eole] Mg EHAI7I=HAlolct o] wA2 ACTHHO w2t
30| O} D|MIsHA ZXEZE AC BEIS ZtE MI7IE HY

StA| Mot UsLCh

-AC power features 50/60Hz of frequency and the phase
angle ranging between zero and 180 degrees with the half
cycle of 60Hz representing approximately 8.33ms. The phase
control produces electricity by splitting the half cycle of AC
power in proportion to the input control signal within the range
between zero and 180 degrees. This method allows operators
to accurately control the power of a variety of precision power
equipment and tools, including AC motor due to its capability
of micro-controlling the power output according to the AC
waveform.

Input(25%) Input(50%)

0° 180° 380° 0° 180° 380°

Input(75%)

0° 180° 380°

- MOIZ Hoj2h o= MES o FI| S0l Mol ¢H MF

of wat STAZHE HMoisto] Fstol 2itzls HHE Mo

ot fYHol Aol HISH Fst Mo AMgol ¥ sti, AC

9| Zero®OlAl ONIEE=OFFSIEZ ON/OFF LO|=7F ME L5t
X| o0} LO|x Hate

Jets mefet=
SEILIC

et

m

-

ol

- The cycle control is a method of controlling power applied on
load by controlling the weld time of the input power during
a certain cycle period according to the control input signal.
Compared to the phase control, it features better load control
linearity and is suitable for noise-sensitive environment and
electric furnace with high thermal capacity due to absence of

- [Hofi(%) X EHMEEHE(%) = EHAU0| =HH stle 71522
2otoll S2=l= MHS Hetsts 715 YUCh Mo 20] 100%
Ql Z=20l= OUT PUTO| 50%2 Z=H [0 ™ 2| =2
50%Z HMISHEILICE, OUT PUT MIEt 7|52 AESHA| LSMHe MAX
IO ArZSHAI2,

This is a function of limiting power applied on load based on the
formula of [Control input(%) x output restrictions (%) = output
value]. If the output is set at 50%, the maximum output does not
exceed 50% even if the control input is 100%. Use at MAX if out
do not use the output restriction function,

(Output)
100%
Volum(Full)
50% -
Volum(Half)
0% (Con. Input)
EE I Y e
5V
— 100%M0{UE o2 TMAS ONsl= Z<0l= A Z=Ho| Hstoll =4
5| 35 EHEE Hokdd ¥ MEAXt 50| miy| 2 4 UFLICHL SOFT
SIART 7|52 MAH™E AlZt BIE MM5| 26iXilo| S7t shAl=l2= fat
&2 WXEC

If power is supplied with 100% control input, the maximum
power is rapidly applied on load, which may cause load damage
and break power module devices. The soft start function
prevents load damage as load voltage gradually increases over
the period of preset time

(Output)
100%

Soft start 30s

%
50% Soft start 15s

0% (Time)

15s 30s
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1@ 220V, 380/440V

C€ RoHS

O ZH| LA sHZHE(ol)
1. ON HZJ} &S Otele 242
- TESTER7|E AC Voltage Rang®| 2|x|0f =1 M¥
et Helo| MEe| HAReln S x| Holsic
I} Tester7 |0 20| SHQIZIX| 2O, O AC
SR Y= Z% 0|22 IS F AU

YREXL (U, 9)

ﬂ

Terol 17t

2. RUN LAMP7P TS U= 82
- RUN §/W ZMo| HM™Mo=z HA SHEX
- RUN EtX} (4, 58H) Qtct Meto| 0.7vdce

E
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® Fuse
Type Fuse MODEL Rating
25A BS88-35FE 690V / 35A
40A BS88-50FE 690V / 50A
50A BS88-71FE 690V / 71A
70A BS88-90FE 690V / 90A

5. TEMP 22} sl
- TPR & EEo| 271 85COld £[H 7|7|ESE ffoi SEELICL
- HEEO| LT} CIA| HORX|H| =H RS2 S|t HExoz
LYTICHH Of2het 2ol HE HIgfLICE
SOIEAl : EX| U 3 FOMR LHES FZ=SHAZ| HIZLICE
Al 1 50A & 70A MIE2 HES fI6i FANO| REAL|0IRUE
LIC}, 2o FANO| HX|=|H TPR BIEEo| 2= F2{0]

JEEez sAZ " ol FAY| HIELCL
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|
1105:_
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© Troubleshooting examples

1. The ON lamp is not turned on

- Place a tester on the AC Voltage Rang and check if the voltage
on both sides of the power input terminal (U, s) is the same as
the rated voltage of the product.
Failure to identify the rated voltage on the tester indicates the
absence of AC voltage and thus main power must be supplied.

2. If the RUN LAMP is not turned on

- Check if the connection within four types of RUN S/W
operation is properly made

- RUN will be activated if the voltage on both sides of the RUN
terminal (No.4, 5) is 0.7Vdc or less.

3. Clear O.C alarm

- O.C alarm is issued upon occurrence of over-current condition.
The over-current alarm, once issued, is not automatically
cleared even after the disappearance of over-current due to the
built-in latch circuit. Turn off the main power and turn it back on.

- If this alarm is repeated, check if it is set properly on the load
side and/or if the insulation resistance is 10Mg or more.

4. FUSE alarm clearance

- This alarm is issued if the built-in semiconductor protection
fuse is short-circuited.

- If this alarm is repeated, check if there is a load short-circuit
due to a fault on the load side and/or if the insulation resistance
is 10Mo or more.

- See the following table in replacing a fuse

5. TEMP alarm clearance

- If the temperature of the TPR heat sink reaches 857, this
alarm is issued to protect the equipment.

- If the heat sink drops, the alarm is automatically cleared.
However, if this alarm is repeated, check the followings.

— Lack of thermal radiation: See the installation guideline and precautions,
— Failure of FAN: 50A and 70A products are equipped with a fan to
radiate heat,
If the FAN stops running, the TPR heat sink may rapidly rise and thus
frequent checkups are required,
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1g Digital Type

C€ RoHS

),

Woohyoug

® Connection Diagram

AUTO(OFF)

MANUAL(ON)

Aux. power
200~240Vac

® Dimension

@45

o
6 O
RUN/STOP——o L&

1-Phase

R S

108

231
220

Heater Load & Transformer Control Type

T Digital T2 H[012] MFS2 2 Mo & AOIEH07t 222 M Tissi=S
Si0IUT AR, AR, HARHIAIS (0D SRl e 7i55i0] el HiZoz @
= FF0| 7Hsot MIotMEl, E2TF, HAET Aef S0| LCD Foil HEAI=(0] F2ate] &
EIE Y= 7isnt HEE Aam FEO| 7H|=| A0| 2O} QRIS AL 7HsstH &
ZolIME ZLEE 4~ U= RS-485 Sh! HAIS AHEHSH Digital T12IKI0] RLIE RJLICt

As a single-phase digital power control unit, this product has an option to select
phase control or cycle control, has an option to select a constant voltage, a
constant current or a constant power on an LCD to enable any correction with
one product, displays the control state, output current, radiator state, etc. on an
LCD to notify the load conditions, has alarm contacts for safer use, and adopts

a RS-485 communication method to be monitored even remotely.

Related Standard : EN 609747-4-3:2014
EN 609747-1-3:2007/A2:2014

® Specifications

MODEL
TEM WYU-SD25/40/55/755M
Module SCR (BArm)
Aux, Power 200~240Vac

Rated Voltage

Auto—Ranging : 90~500V

Frequency

Auto—Ranging : 50Hz / 60Hz

Rated current

25A, 40A, 55A, 75A

Control mode setting

Phase, Constance current, Constance voltage,
Constance power, Cycle

Soft Start setting

Soft start : 0~50 sec, Soft up/down : 0~50sec

Load Type

Resistance Load / Inductance Load(Transformer 1'st)

Display

LCD (2*16)

Control input setting

1~5Vdc, DC 4~20mA, VR (10ka), Jog dial, Modbus 485

Communication

Modbus 485 R/W (9600,14400,19200,38400bps)

Cooling Type

25A : Natural cooling / 40A, 55A, 75A : Fan cooling

Alarm Contact capacity

240VAC@5A / 24VDC@10A

Dielectric withstand

Pri-Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for 1Minute

Insulation resistance

100MQ(at 500Vdc mega)

Operating temperature

0~40°C (at non—freezing status)

Operating humidity

35~85%RH

Storage temperature

—20~80°C (at non—freezing status)

Weight

2.5kg

166

65.4
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1@ Digital Type

C€ RoHS

® Connection Diagram

Input
DC 4-20mA
or DC 1-5V

0

AUTO(OFF)

MANUAL(ON ™~ g

RUN/STOP—

Aux. power
200~240Vac

1-Phase
R S

® Dimension

das 128
110
— 0
o] 8 E.‘ .
399 10O
=t [of [o]
.
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Heater Load & Transformer Control Type

T Digital T HM012] MF2Z fled HMo) X AOIEX017F 22 MEH 71552
El0fRlT AR MR, HEEMAIZ 10D SPMOIM M JlSslo] e HEoz @
= TFO0| 7Fsot MIotE, E2TF, WAT e S0| LCD Fofl EAI=I0] 2aie] &
EHE 240U 715Tt AR Aem TEHO| TS| Ql0f Bt QFSH AR JHSEin &
ZoIM= ZLEE 4 U= RS485 A WAIS AHEHSH Digital T12IK|0] RLIE RILICH

As a single-phase digital power control unit, this product has an option to select
phase control or cycle control, has an option to select a constant voltage, a
constant current or a constant power on an LCD to enable any correction with
one product, displays the control state, output current, radiator state, etc. on an

LCD to notify the load conditions, has alarm contacts for safer use, and adopts
a RS-485 communication method to be monitored even remotely.

Related Standard : EN 609747-4-3:2014
EN 609747-1-3:2007/A2:2014

® Specifications

MODEL
ITEM WYU-SD90/110/130/160SM
Module SCR (6Arm)
Aux, Power 200~240Vac

Rated Voltage

Auto—Ranging : 90~500V

Frequency

Auto—Ranging : 50Hz / 60Hz

Rated current

90A, 110A, 130A, 160A

Control mode setting

Phase, Constance current, Constance voltage,
Constance power, Cycle

Soft Start setting

Soft start : 0~50 sec, Soft up/down : 0~50sec

Load Type

Resistance Load / Inductance Load(Transformer 1'st)

Display

LCD (2*16)

Control input setting

1~5Vdc, DC 4~20mA, VR (10ko), Jog dial, Modbus 485

Communication

Modbus 485 R/W (9600,14400,19200,38400bps)

Cooling Type

Fan cooling

Alarm Contact capacity

240VAC@5A / 24VDC@10A

Dielectric withstand

Pri—Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for 1Minute

Insulation resistance

100MQ(at 500Vdc mega)

Operating temperature

0~40°C (at non—freezing status)

Operating humidity

35~85%RH

Storage temperature

—20~80°C (at non—freezing status)

Weight

4.5kg
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1g Digital Type

C€ RoHS

® Connection Diagram

1-Phase
R S

AUTO(OFF) .
MANUALOONT™ Lo

6 O
RUN/STOP——o L3

Aux. power
200~240Vac

'—| avol

® Dimension
255 128
105
1 5
28
§ ™
-9
e
[o0)
LA RS

Heater Load & Transformer Control Type

Eh Digitel T2 Ml01e] MES=Z 244 Mo 3 AOIEH07} H8oz MEH TiS3I=%
TlofQlm HEe), WHS, HrEAS ICD SIHAMOIA ME 715510 1the] HiEeE =
£ TE0| 7tsol Miolde, EHTF, YST HEf SOI LCD Foll EAI=0] f5te| 4
EHE LU= 7ISHt ZEE Aam TEO| || 0| 2O} QFHSH AR 7issiH &
ZOIME 2LEE 4~ U= RSH485 S UAIS RHEIS! Digitel K] RUIE LT,

As a single-phase digital power control unit, this product has an option to select
phase control or cycle control, has an option to select a constant voltage, a
constant current or a constant power on an LCD to enable any correction with
one product, displays the control state, output current, radiator state, etc. on an
LCD to notify the load conditions, has alarm contacts for safer use, and adopts
a RS-485 communication method to be monitored even remotely.

Related Standard : EN 609747-4-3:2014
EN 609747-1-3:2007/A2:2014

® Specifications

ren MODEL WYU-8D200/250/3208M
Module SCR (6Arm)
Aux. Power 200~240Vac
Rated Voltage Auto—Ranging : 90~500V
Frequency Auto—-Ranging : 50Hz / 60Hz
Rated current 200A, 250A, 320A

Phase, Constance current, Constance voltage,

G el et e Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)
Display LCD (2*16)

Control input setting 1~5Vdc, DC 4~20mA, VR (10k), Jog dial, Modbus 485
Communication Modbus 485 R/W (9600,14400,19200,38400bps)
Cooling Type Fan cooling

Alarm Contact capacity 240VAC@5A / 24VDC@10A

Pri-Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric withstand Sec—Earth : 500Vac for 1Minute

Insulation resistance 100MQ(at 500Vdc mega)
Operating temperature 0~40°C (at non—freezing status)
Operating humidity 35~85%RH
Storage temperature —20~80°C (at non—freezing status)
Weight 6.9kg
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1@ Digital Type

C€ RoHS

® Connection Diagram

1-Phase
R S

AUTO(OFF) o
MANUAL(ON) ~ o

RUN/STOP-

Aux. power
200~240Vac

Heater Load & Transformer Control Type

TR Digital M2 K019 MZE2E et M| L AIZXOP7 A8CE MEl Jisol==
E0QUT HFQ MEMI, MMBLIAIS (CD FIHAMOA ME THS510f 10H| HiECz @
= 0| 7Hsstr Mol S2TE, SAT MEi S0| LCD ol EAI= Hote| &
EiE LU= 7Ist 228 Aam TEO0| || U0 2Ot QS| AR 7hsain &
ZoiIME BLIEE 4= Q= RS485 S Al RHEHSH Digital Z1K|0 RLIE LT

As a single-phase digital power control unit, this product has an option to select
phase control or cycle control, has an option to select a constant voltage, a
constant current or a constant power on an LCD to enable any correction with

one product, displays the control state, output current, radiator state, etc. on an
LCD to notify the load conditions, has alarm contacts for safer use, and adopts

a RS-485 communication method to be monitored even remotely.

Related Standard : EN 609747-4-3:2014
EN 609747-1-3:2007/A2:2014

® Specifications

MODEL
A WYU—-SD400/500SM
Module SCR (6Arm)
Aux. Power 200~240Vac

Rated Voltage

Auto—Ranging : 90~500V

Frequency

Auto—Ranging : 50Hz / 60Hz

Rated current

400A, 500A

Control mode setting

Phase, Constance current, Constance voltage,
Constance power, Cycle

Soft Start setting

Soft start : 0~50 sec, Soft up/down : 0~50sec

Load Type

Resistance Load / Inductance Load(Transformer 1'st)

Display

LCD (2*16)

Control input setting

1~5Vdc, DC 4~20mA, VR (10kp), Jog dial, Modbus 485

Communication

Modbus 485 R/W (9600,14400,19200,38400bps)

Cooling Type

Fan cooling

Alarm Contact capacity

240VAC@5A / 24VDC@10A

Dielectric withstand

Pri=Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for 1Minute

Insulation resistance

100MQ(at 500Vdc mega)

Operating temperature 0~40°C (at non—freezing status)
Operating humidity 35~85%RH
Dimension Storage temperature —20~80°C (at non—freezing status)
Weight 12.2kg
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3@ Digital Type

C€ RoHS

® Connection Diagram

Input

DC 4-20mA

or DC 1-5V
o

AUTO(OFF)
MANUAL(ON)™

Aux. power
200~240Vac

® Dimension

o
6 O
RUN/STOP — |3

3-Phase
RST

®5.5

280
245

201

Heater Load & Transformer Control Type

2t Digital 12 H(012| MF2=2 £14 Mo R AIEH0I7E HELZ ME 7hS3i=
Z Z|on IR, HEHT, HHIHUAS 1CD stHA0IAN MEd TtS5t0] T2l XiZ2
2 DE FH0| 755t Mo, ST, dAnt e S0| LCD Fofl EAIZ0 £
Slo| MEIE LU= TIsnt AEE Aarm TFO| FHIE U0 Bt QFNEIH AR 7t
SolH HAMME ZELIEE & U= RS485 sS4 HAIZ ZHEHSH Digital K01 FL
£ i,

As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify
the load conditions, has alarm contacts for safer use, and adopts a RS-485
communication method to be monitored even remotely.

® Specifications

MODEL
ITEM WYU-SD25/40TM
Module SCR (BArm)
Aux. Power 200~240Vac

Rated Voltage

Auto—-Ranging : 90~500V

Frequency

Auto—Ranging : 50Hz / 60Hz

Rated current

25A, 40A

Control mode setting

Phase, Constance current, Constance voltage,
Constance power, Cycle

Soft Start setting

Soft start : 0~50 sec, Soft up/down : 0~50sec

Load Type

Resistance Load / Inductance Load(Transformer 1'st)

Display

LCD (2*16)

Control input setting

1~5Vdc, DC 4~20mA, VR (10k), Jog dial, Modbus 485

Communication

Modbus 485 R/W (9600,14400,19200,38400bps)

Cooling Type

25A @ Natural cooling / 40A : Fan cooling

Contact capacity

240VAC@5A / 24VDC@10A

Dielectric withstand

Pri—Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for 1Minute

Insulation resistance

100MQ(at 500Vdc mega)

Operating temperature

0~40°C (at non—freezing status)

Operating humidity

35~85%RH

Storage temperature

—20~80°C (at non—freezing status)

Weight 4.5kg
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3@ Digital Type
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® Connection Diagram

AUTO(OFF)
MANUAL(ON)™

Aux. power
200~240Vac

® Dimension

3-Phase
RS T

@55

»
=
®
:
®

©
1|
©

306
270

O 000

@)

+

|
gl

(6)_X&}

o

=

217

Heater Load & Transformer Control Type

&4 Digital 712} M2 MIZ2SE 2l Mo L AMOIEX7t BESE ME Jisste
2 Eo{Qln MEQL MR MEZAIS 1CD StHAMO|A MEH 7E5510] 10 HES
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As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify
the load conditions, has alarm contacts for safer use, and adopts a RS-485
communication method to be monitored even remotely.

® Specifications

MODEL
ITEM WYU-SD55/75TM
Module SCR (6Arm)
Aux, Power 200~240Vac

Rated Voltage Auto—Ranging : 90~500V

Frequency Auto—Ranging : 50Hz / 60Hz

Rated current 55A, 75A

Phase, Constance current, Constance voltage,

Copichmerelseing Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec

Load Type Resistance Load / Inductance Load(Transformer 1'st)

Display LCD (2*16)

Control input setting 1~5Vdc, DC 4~20mA, VR (10kq), Jog dial, Modbus 485

Communication Modbus 485 R/W (9600,14400,19200,38400bps)

Cooling Type Fan cooling

Contact capacity 240VAC@5A / 24VDC@10A

Pri—Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric withstand Sec—Earth : 500Vac for 1Minute

Insulation resistance 100MQ(at 500Vdc mega)

Operating temperature 0~40°C (at non-freezing status)

Operating humidity 35~85%RH

Storage temperature —20~80°C (at non—freezing status)

Weight 5.1kg

o

O,

0°0C0%
0
c
<
z
o
"u"ux‘;

o
050,

O,

116.8

14,5

351

—-OZ I pEmm-
S >-rm

2|
o
ot
=]

HO=OBmm=

=
T
=~
=
=~
=]
=
=
2|
0

Nwe=I N
o Elgro|-

-~
e (2 f

—
mpEIC ok

M
S A

-
MonHT

<mremmzm
N o HD

I & r=m
Hrov T

Imo
N

=N
NAUrEoz0Q

mm=m=
mansrd

-l -
OZTEOON X

N

EDTmI=-EZECSEN
2/ Imrz



3@ Digital Type

C€ RoHS

® Connection Diagram

Input

DC 4-20mA
or DC 1-5V
o

AUTO(OFF)
MANUAL(ON)™

RUN/STOP — |3

Aux. power
200~240Vac

® Dimension

5.5

Heater Load & Transformer Control Type

2t Digital 12 H(012| MF2=2 £14 Mo R AIEH0I7E HELZ ME 7hS3i=
Z Z|on IR, HEHT, HHIHUAS 1CD stHA0IAN MEd TtS5t0] T2l XiZ2
2 DE FH0| 755t Mo, ST, dAnt e S0| LCD Fofl EAIZ0 £
Slo| MEIE LU= TIsnt AEE Aarm TFO| FHIE U0 Bt QFNEIH AR 7t
SolH HAMME ZELIEE & U= RS485 sS4 HAIZ ZHEHSH Digital K01 FL
£ i,

As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify
the load conditions, has alarm contacts for safer use, and adopts a RS-485
communication method to be monitored even remotely.

©® Specifications

TEM el WYU-SD90/110/130/160TM
Module SCR (BArm)
Aux, Power 200~240Vac
Rated Voltage Auto—Ranging : 90~500V
Frequency Auto—Ranging : 50Hz / 60Hz
Rated current 90A, 110A, 130A, 160A

Phase, Constance current, Constance voltage,

Control mode setting Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)
Display LCD (2*16)
Control input setting 1~5Vdc, DC 4~20mA, VR (10ko), Jog dial, Modbus 485
Communication Modbus 485 R/W (9600,14400,19200,38400bps)
Cooling Type Fan cooling
Contact capacity 240VAC@5A / 24VDC@10A

Pri-Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric withstand Sec—Earth : 500Vac for IMinute

Insulation resistance 100MQ(at 500Vdc mega)
Operating temperature 0~40°C (at non—freezing status)
Operating humidity 35~85%RH
Storage temperature —20~80°C (at non—freezing status)
Weight 11kg
247
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3@ Digital Type

C€ RoHS

Input

AUTO(OFF)

MANUAL(ON)™ o
RUN/STOP — o L&

Aux. power
200~240Vac

® Dimension

6.5

o
DC 4-20mA
or DC 1-5V

239

205

496

Ve

410

=

=

6—-@9

14.5

Heater Load & Transformer Control Type

4 Digital 712} M2 MIZ2E 2l Mo L AMOIEX7t BESE ME Jisste
2 o{Qln MHQL MR MEZEAIS 1CD StHAMO|A MEH 7E5510] 10 HES
2 DOE MH0| 7kt MOojAlE], SR, gidnt Aej S0| LCD Fof| EAIZo &
fo] MEHE U= 71sTE HER Alarm HHO0| || U0 Lt QRS AR 7t
510 HZOIME RZLIEZ 4 QU= RS485 SAI HAIS RfEHSH Digital ZM2iM|0] QL
e,

ol

Im olr

As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify
the load conditions, has alarm contacts for safer use, and adopts a RS-485
communication method to be monitored even remotely.

® Specifications

MODEL w
ITEM WYU-SD200/250/320TM
Module SCR (6Arm)
Aux. Power 200~240Vac

Rated Voltage Auto—Ranging : 90~500V

Frequency Auto—Ranging : 50Hz / 60Hz

Rated current 200A, 250A, 320A

Phase, Constance current, Constance voltage,

Control mode setting Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec

Load Type Resistance Load / Inductance Load(Transformer 1'st)

Display LCD (2*16)

Control input setting 1~5Vdc, DC 4~20mA, VR (10kq), Jog dial, Modbus 485

Communication Modbus 485 R/W (9600,14400,19200,38400bps)

Cooling Type Fan cooling

Contact capacity 240VAC@5A / 24VDC@10A

Pri-Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric withstand Sec—Earth : 500Vac for 1Minute

Insulation resistance 100MQ(at 500Vdc mega)

Operating temperature 0~40°C (at non-freezing status)

Operating humidity 35~85%RH

Storage temperature —20~80°C (at non—freezing status)

Weight 18kg
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3@ Digital-Type

C€ RoHS

® Connection Diagram

Input

DC 4-20mA

or DC 1-5V
o

AUTO(OFF)
MANUAL(ON)™

Aux. power
200~240Vac

® Dimension

3-Phase
RS T

304

?6.5

265

[ 1] [°]

614
500

&.

6~

=
58.3

Heater Load & Transformer Control Type

2t Digital 12 H(012| MF2=2 £14 Mo R AIEH0I7E HELZ ME 7hS3i=
Z Z|on IR, HEHT, HHIHUAS 1CD stHA0IAN MEd TtS5t0] T2l XiZ2
2 DE FH0| 755t Mo, ST, dAnt e S0| LCD Fofl EAIZ0 £
Slo| MEIE LU= TIsnt AEE Aarm TFO| FHIE U0 Bt QFNEIH AR 7t
SolH HAMME ZELIEE & U= RS485 sS4 HAIZ ZHEHSH Digital K01 FL
£ i,

As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify
the load conditions, has alarm contacts for safer use, and adopts a RS-485
communication method to be monitored even remotely.

® Specifications

MODEL
ITEM WYU-SD400/500TM
Module SCR (BArm)
Aux, Power 200~240Vac

Rated Voltage Auto—Ranging : 90~500V

Frequency Auto—Ranging : 50Hz / 60Hz

Rated current 400A, 500A

Phase, Constance current, Constance voltage,

Control mode settin
9 Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec

Load Type Resistance Load / Inductance Load(Transformer 1'st)

Display LCD (2*16)

Control input setting 1~5Vdc, DC 4~20mA, VR (10k), Jog dial, Modbus 485

Communication Modbus 485 R/W (9600,14400,19200,38400bps)

Cooling Type Fan cooling

240VAC@5A / 24VDC@10A

Pri-Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for 1Minute

100MQ(at 500Vdc mega)

Contact capacity

Dielectric withstand

Insulation resistance

Operating temperature 0~40°C (at non—freezing status)

Operating humidity 35~85%RH

Storage temperature —20~80°C (at non—freezing status)

Weight 30kg

272
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10, 3@ Remote Control Type

® Specifications

& slol 7hsotH SAloll 2I§t ot
H2I270| 7Ks35t Remote Control TypeQ] K0 SLIE(TPR) LTt

The product features a structure where the display unit and the control
unit can be separately installed at site. Operation can be controlled from
a separate panel while operating condition can be checked on a real
time basis from the display unit. The remote control type thyristor power
regulator (TPR) enables multiple number of parallel operation based on
communication system.

ITEM

SPECIFICATION

Display Control Part

LCD Display Mode

20 X 4 LCD DISPLAY W/BACK LIGHT

Key Part

8 (Run / Stop / 1/ |/ —/ —/ Menu / Enter)

Indicator

4LED (Run / Auto / Man / Fault)

Operating Mode

6 (Cv / Cc / Cp / Cycle / Phase / On—Off)

Display Mode

5 (Pv / Sv / Mv / Ampere / Voltage)

Communication

RS—-485 / RS — 232

Length

10m(Max)

Contact capacity

240VAC@5A / 24VDC@10A

Control Part

Operating Voltage

1(& 3@AC220/380/440V, 50/60Hz

Rated Current

25/40/50/55/70/90/110/130/160/200/250/320/400/500/600A

® Dimension

© Panel Cut Out

24

© Dimension

25 103
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30 Hoig

ADJ.
Resistor
10KQ
Input o
DC 4-20mA
or DC 1-5v ©

AUTO(OFF)
MANUAL(ON)

(VR/Analog H|0{)

® Dimension

E

oo
0@ | o

T

£o000s | cooooooa |
o

:1

[T

o [T T1
ol T17T

Input o
DC 4-20mA
or DC 1-5v °

AUTO(OFF)
MANUAL(ON)

RUN/STOP — o

I.
01
[ &4

Aux. power
200~240Vac 2

X M4

Heater Load Control Type

e T Moo ME2= Y Mol & ALIZM07t A8ez MEH JISSI=E =0

AT 1ehol MECE BE FHO| JKsHn TS, SIEITHY, HASTE, WHTHS
U THSTH HBE Aam FHO| THIE| 0| KTt OFHSHA| A THsEH SR

of FLIE Yk,

It is a three phase power control product. It is able to select both phase control
and cycle control. All of the products can be corrected with one product. Overload,
heater disconnection, load unbalance, heat sink overheating and alarm contacts are
provided. It is a power control unit that can be used more safely.

® Specifications

MODEL | 100V/240V WYU-PG40/55/75/90/130/160TMR(C)

ITEM 360V/460V WYU-PH40/55/75/90/130/160TMR(C)
Module SCR (6Arm)
Aux, Power 200~240Vac
Rated Voltage 100~240V, 360~460V
Frequency Auto—Ranging : 50Hz / 60Hz
Rated current 40A, 55A, 75A, 90A, 130A, 160A
Control mode setting Phase Control Cycle
Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)

Control input setting 1~5Vdc, DC 4~20mA, VR (10ke), Jog dial, Modbus 485

Communication Modbus RS-485 R/W (9600,14400,19200,38400bps)
Cooling Type Fan cooling
Contact capacity 240VAC@5A / 24VDC@10A

Pri—Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric withstand Sec—Earth : 500Vac for 1Minute

Insulation resistance 100MQ(at 500Vdc mega)
Operating temperature 0~40°C (at non-freezing status)
Operating humidity 35~85%RH
Storage temperature —20~80°C (at non—freezing status)
Weight 18kg

% "R": Resister type , " C " : Communication type

[~

40~75TMR 110 |270.5|194.6| 50 |2555| 163 |{129.4| M6 | 65

90~160TMR 140 [359.8| 24 | 60 |3381| 25 |1687| M8 | 85
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C€ RoHS

® Connection Diagram

3-Phase

Input=1 o
DC 4-20mA
or DC 1-5V
Input=1 o
DC 4-20mA
orDC 1-5V ©

\ngut—1 o
DC 4-20mA
o

Aux. power
200~240Vac

® Dimension

18
L]
:[]

[T

oI 11
oW1 1

290

T

O
ofF
2
3
3
>

Q00
ok

jelwlo}
ok

Aux. power
200~240Vac

1-Phase
R S

X M4

Heater Load Control Type

2t T w02l MZSE TH SIEIE ARZot0] ZiZiel S Mo U 24 HIof
2 AOIZH(0P7 BBz ME JKssIE &lof 1] MECE 2E FHO| 7tsstn
oS SIETH, EolEEY, MHTAS U= 7St ZEE Aam FEO| 7|

| U0 Hot QFHSHA| AKg 7Kset TR0 FLIE LI,

It is a three phase power control product. It can control each phase by using single
phase heater. It can select both phase control and cycle control as one. It can make
all correction with one product and can over load, disconnect heater, unbalance
load, It is a power control unit that can be used more safely because it has function
to know and alarm contact for alarm.

® Specifications

MODEL | 100V/240V WYU-PG40/55/75/90/130/160TMI
ITEM 360V/460V WYU-PH40/55/75/90/130/160TMI
Module SCR (6Arm)
Aux, Power 200~240Vac
Rated Voltage 100~240V, 360~460V
Frequency Auto—Ranging : 50Hz / 60Hz
Rated current 40A, 55A, 75A, 90A, 130A, 160A
Control mode setting Phase Control Cycle
Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)

Control input setting 1~5Vdc, DC 4~20mA, VR (10ke), Jog dial, Modbus 485

Communication Modbus 485 R/W (9600,14400,19200,38400bps)
Cooling Type Fan cooling
Contact capacity 240VAC@5A / 24VDC@10A

Pri—Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric - withstand Sec—Earth : 500Vac for 1Minute

Insulation resistance 100MQ(at 500Vdc mega)
Operating temperature 0~40°C (at non—freezing status)
Operating humidity 35~85%RH
Storage temperature —20~80°C (at non—freezing status)
Weight 18kg
"1 ZEAEIofEA 1@ Current control type

40~75TMI 110 |270.5(194.6| 50 |2555| 163 [129.4| M6 | 6.5

90~160TMI 140 [359.8| 224 | 60 |3381] 25 [1687| M8 | 85
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HiA ON/OFFN|0{E HXIALIX]
SVC Control Panel Type SSR

iy

9 OUTPUT RELAY TYPE (144 x 144mm)... 366

3@ 220V~440V (25A~500A).............c.... 367
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9 OUTPUT RELAY TYPE (144 x 144mm)

APFR

WhHES samsise

33&4@(}111‘2

088 .
QOGO

WOONYOUNG

KOREA

@ Connection Diagram

o e

WYAPFR HMIE2 THA, Ao 9&
HE MEE Hotuxtets 7|ECR

HE XS Hof XY

© Specification

ITEM

AHSHE Mol YAl

Power Factor Controller

Model

WYPFC-06 WYPFC—-09C

Chanel

6¢ch 9ch

Phase

10, 3@(3P3W, 3P4W)

Voltage

AC220, 380/440V

Case Sise

96 X96mm 144X144mm

Case Cut out

92X92mm 138 X138mm

Communication

Non RS-485

Scvuco |~ scomo mcsvacd |

B SR T BT 1

—

S

B R RE N RN

C9

1
iy
I

© Dimension

144

144

Wees mmemmemmoun

BIRNO

\WOLNYOUNG]
KOREA

62

138

136

138

Cutout

360
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3@ 220V~440V (25A~500A)

o IHe

2 ME2 Mzol 9E2 JHMSH| flste Mz

ZIAZEIA Q] MAFA! Switching Module QIL|Ct ESH bt K&t
23l9] Switching Ol= AF2EH 4= U&LICH

@ Outline

This product is an electronic switching module of a static
condenser which is arranged in a row for compensation in
power factor, It also can be used for switching general resistive

o MZ S

c2E HZol YT

2HM 59 Hsts
27|7|= Zero Voltage Turn—on, Zero Current Turn—off&
Switching Transient 2! Inrush current or Voltages 31X 5t &Y
QA EA| = ASLICE,

UELine ¥ Fuse THMA| X522 S XIgtete] ot QHxishA|

253 4 aL,

© Specification

|
2 4 gLt

Fan MO 2|27} H=tz|of @@ 2= 56°Co| 7HS35tD 45°C O]2tof|
M HX| o= Fan £H0| 2~3u HE TASLICY,

BfET 51 SCR Module HEEIX| 5|27}F £2F £[0] 80°C O|&oM 2
HM™X|IE Sln dE FHZF(Abnormal Out Contact)0| S& SfL|C}

load.

© Overview

ElojUo] ME 2xtF0| HAZEE
damage the load or a condenser,

current turn—off,

be limited automatically for preventing the load safely.

heat sinks and SCR module,

ITEM

SUMEUSHRFALR|
Capacitor—Thyristor Switching Module

Model

wyu-CGOoOOTM WYU-CHOOOTM

Rated Current

25, 40, 60, 80, 100, 150, 180, 200, 250, 300, 350, 400, 500A

Rated Voltage

AC220V (50/60Hz) AC380/440V (50/60Hz)

Max, Peak—Voltage

1200V 1600V

Aux, Power Supply

AC/DC110~220V, 50~60Hz, (Free Voltage)

Input Control Voltage

DC4~32V, AC90~260V, on/off

Control Error Detector

Heat—sink Over Temp., Open Phase, Fuse Open

Alarm Circuit

AC250V/5A, AC120V/10A Rated Current

Isolation Resistance

DC500V Meg ger : )100Mo, P to S, G

Dielectric Withstand

AC 2kV for 1 minute : Input—Output—Aux.Power

Impulse Voltage Withstand

5KV — 1.2/50us

Shock Resistance

Approx, 20G 3Times each in 3 Directions

Vibration Resistance

30Hz 0.4mm Double Amplitude 600s each in XY and Direction

*The fuse attached to the each power line prevents of

ohod eIt is planned to make switching transient, inrush current or
= voltage decrease markedly by zero voltage turn—on and zero

* when input line and fuse are disconnected, the output would

* The fan control circuit is installed. Therefore it extends the fan
life by operating on 56°C of heat sinks and stops before 45C.
* When it is over 80°C, Abnormal out contact will be operating
and stop working by installing the circuit for overheating on

Operating Temperature -10C~ 50C
Storage Temperature -20C~ 80C
361
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3@ 220V~440V (25A~500A)

2t 7719 LED7F AFLICE
23 At &

A 2|o] A

© The name of front panel and explanation

7 LED lamp indicate the condition of a product and the terminal
is covered for protecting each terminals,

B © Cover Release Bolt

Mounting Hole

Protect Cover

@ Aux. Power Lamp —— | |

[ o
@ Error Lamp — |

—
POWER R S
o

ERROR  INPUT  OUTPUT

™
BluePower

FUSE—] ]
b

T

C€ L @ Fuse Lamp

@ Load Output

WOONYOUNG ® Signal Input
u v w
| ||
@) MYsm @ Power lamp
HAEMRO| 27tz|H JM #zZrt S oo It Aux, power is supplied, the blue light turns on,
@ Errordiz @ Error lamp
SEE Of2fet 22 2HILMA| EAM LEDIF MS5ta When the problems listed below are occurred,
SAl0f Out Contact(NO, COM)7} SXt&tL| Lt the yellow light turns on and Abnormal Out
- RS, T TR0l l2imeto| gl Contact(NO, COM) operates,
— Fuse 7} EtMO| E 42 — No Input voltages on RS, T terminal
— SCR Module(#tHutizsho| 2= AS0| 80°C7H EE Il — Fuse disconnected
— Over 80°C on SCR module including heat sinks
® Fused & c <
HMSE Line2| Fusest 0] & H2 EE MRAUA0| YUS @ Fuse lamp
42 HMMoz M5 gLt When the fuse is disconnected or no input power, the red light
turns on,
@ Output
SCR ModuleQ| SHAEIE HS &hLCt @ Output lamp
(ON: Turn ON, OFF: Turn OFF) It shows the ouptut state of SCR module
ON: Turn on, OFF: Turn off
® Intput = ( ’ )
Mo UAS MENFEA ® Input lamp
(DC4~32V or AC90~260V, ON/OFF)7} 2 z|™H Input signal in control, When input the data of DC4~32V or

= mol HSEhC,

® Cover Release Bolt

OIMES g 1¥E 2EQLICH

AC90~260V, ON/OFF, the green light turns on,

® Cover Release Bolt
Release this bolt when open the protected cover,
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3@ 220V~440V (25A~500A)

© Power Factor Connection

3@ Capacitor
3@ "A" Connection

R
S
T

WYPFC Type

Series
Reactor

22| A

FESEE
Discharge coil

© Resistive Load Connection

Resistive Load
3@ "A" Connection

—AWnWD

—nD

1 Capacitor
3@ "A" Connection

—»D

Series
Reactor
ZZeHE

C1 c2 C3

Resistive Load
3@ " Y " Connection

1@ Capacitor
3@ "Y" Connection

zZz —HwD

Series
Reactor

Dz el A

WYPFC Type

9 |© w

R1__JC1 R2 JC2 R3 |C3

R s T R s T
s e Whes et
. (3 (3
u ﬁr w u WT w
F 9 |9 @‘ 1 F 9 |9 @‘ 1
Resistor Resistor
or or
Heater Heater
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3@ 220V~440V (25A~500A)

© Specifications & Dimension

Dimension(mm)
ITEM R e Weight Fan
Voltage Current L w H L1 Wi H1 pi pz
WYU-CG25TM 25A 239 | 142 | 155 | 150 | 133 91 275 | 15 3.8kg
WYU-CG40TM 40A
WYU-CG60TM 60A
255 | 142 | 155 | 150 | 133 91 | 275 156 3.9kg
WYU-CG80TM 80A
WYU-CG100T™M 100A
WYU-CG150TM 150A
WYU-CG180TM AC 220V 180A 295 | 142 | 172 | 150 | 133 | 113 | 355 | 235 5.7kg Fan
WYU-CG200TM 200A
WYU-CG250TM 250A
WYU-CG300TM 300A 405 | 295 | 215 | 250 | 275 | 105 | 80 30 15kg
WYU-CG350TM 350A
WYU-CG400TM 400A
535 | 345 | 235 | 300 | 325 | 140 | 90 40 29kg
WYU-CG500TM 500A
Rated Rated Dimension(mm)
ITEM Weight Fan
Voltage Current L W H L1 W1 H1 pl p2
WYU-CH25TM 25A 239 | 142 | 155 | 150 | 133 91 275 | 15 3.8kg -
WYU-CH40TM 40A
WYU-CHB0TM 60A
255 | 142 | 155 | 150 | 133 91 | 275 15 3.9kg
WYU-CH80TM 80A
WYU-CH100TM 100A
WYU-CH150TM 150A
AC 380/440V 295 | 142 | 172 | 150 | 133 | 113 | 355 | 235 5.7kg
WYU-CH200TM 200A Fan
WYU-CH250TM 250A
WYU-CH300TM 300A 405 | 295 | 215 | 250 | 275 | 105 | 80 30 15kg
WYU-CH350TM 350A
WYU-CH400TM 400A
535 | 345 | 235 | 300 | 325 | 140 | 90 40 29kg
WYU-CH500TM 500A
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3@ 220V~440V (25A~500A)

25A 40~100A 150~200A

@ Connection Diagram

1) ON/OFF CONTROL (ON/OFF HI01)

|act|ac2| No jcom NC | M | + | — | st s2 [ac3|ac4]
e Y
SHORT

AUX.POWER  BIIQRMAL ON/OFF Input

AC 110-220V CONTACT

2) DC INPUT CONTROL (DC & HI01)

|Act|ace| No Jcom| Nc| M | + | = | s1] s2 [acs|ac4]
SHORT
s SRS R

3) AC INPUT CONTROL (AC &£& HMIKH)

250~350A

400~500A
AC INPUT
_m T T T m
R S T
Whes BluePower
(43
Gooo
WOONYOUNG
CONTROL U \' w
TERMINAL L -
Moty

(Act|ace|No com[ Nc | M [ + | — | s1] s2 |aca|aca] —
SHORT
RS S o
29425} (LOAD)
365

Do-oBmz | -Hozipz=Dm-
Q S >-rm

10>

-~
RN 10 FloH

L -
mpEICH o

CET
Mo A >

<mremmzm
N o HD

I & r=m
Hrov T

Tmo
N

=N
NAUrEoz0Q

m=-m3
mangre

-l -0
NOXTEOON N

EDTmI=-EZECSEN
2/ Imrz



DY HRIA SR

3@ 220V~440V (25A~500A) (E RoHS

© 24l - 2|HE|MAE7|=XIZ (Condenser & Reactor Basis Selection Chart)

Detuning Effective Filter Voltage Increase Recommended Capacitor Sg:iu:ted ff_pacna"ce Reac;t't')r Inductance
Factor Output on Capacitor Min.Capacitor Voltage Output ZHMSYAL (3 + uF) 2|HEILZE (mH)
He FaEY ZHMQITFEE HEHMY AT ZHMEY

u¥8 (%) | SEEY (k) o7k (v) | HEEHEMEAEY (V) e ) |, | one 50Hz S0z

Line Voltage : 380/440V

25 28 156 130 1.225 1.021
50 57 312 260 0.613 0.510

5.67 424 440
75 85 469 391 0.408 0.340
100 114 625 521 0.306 0.255
25 28 154 128 1.534 1.278
50 56 308 257 0.767 0.639

7 430 440
75 84 462 385 0.511 0.426
100 12 617 514 0.384 0.320
25 30 142 118 3.318 2.765
50 61 285 237 1.659 1.383

14 465 480
75 92 427 356 1.106 0.922
100 123 570 475 0.830 0.691

Line Voltage : 440V

25 28 129 107 1.482 1.235
50 56 258 215 0.741 0.618

5.67 466 480
75 84 387 323 0.494 0.412
100 112 517 431 0.371 0.309
25 27 127 106 1.856 1.547
50 55 254 212 0.928 0.773

7 473 480
75 83 382 318 0.619 0.516
100 110 509 424 0.464 0.387
25 30 17 98 4,015 3.346
50 61 235 196 2,007 1.637

14 512 525
75 91 353 294 1.338 1.115
100 122 47 392 1.004 0.836

Line Voltage : 480V

25 28 - 90 - 1.470
50 56 - 181 - 0.735

5.67 509 525
75 84 - 27 - 0.490
100 12 - 362 - 0.368
25 27 - 89 . 1.841
50 55 - 178 - 0.920

7 516 525
75 83 - 367 - 0.614
100 m - 357 - 0.460
25 44 - 82 - 3.982
50 88 - 165 - 1.991

14 558 690
75 133 - 133 - 1.327
100 177 - 330 - 0.995
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