SAC-E12

SMARTRIC Automatic PF Controller
Automatic Relay for Power Factory

Bo diéu khién PF ty dong SMARTRIC
Ro le diéu khién h¢ s6 cong suat tur dong
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1. Safety Tips - Hwéng dan An Toan

Installation, connection and commissioning of SAC-E12TM should be done in accordance with methods and steps
provided in this manual. Before installing and operating SAC-12ETM, please read this carefully.
Viéc cai dat, két nbi va van hanh SAC-E12TM phai duwoc thuc hién theo huéng dén nay. Trwéce khi cai dat va van
hanh SAC-12ETM, vui Iong doc ky diéu nay.

SAC-12ETM is connected to PT secondary and CT secondary source in order to provide the main power and calculate
power factor. Thus, the work must be performed by a qualified person and not be done under voltage.
SAC-12ETM duoc két néi véi ngudn thir cép PT va ngudn thir cdp CT dé cung cp ngudn dién chinh va tinh toén hé
sé céng suét. Vi vay, cai dat phai duworc thure hién béi nguwdi cd chuyén mén va khéng dugrc thure hién khi non ap.

2. Product Description - M6 ta san pham

2.1 Features of SAC-E12TM - Tinh nang ctia SAC-E12TM
SAC-E12TM is the device to control power factor as switching automatically capacitor banks.
SAC-E12TM la thiét bj kiém soat hé s céng suat khi chuyén mach tu dién tw dong.

If current power factor is below than target value set by operator, SAC-E12TM send the output signal to switch on
capacitor banks step by step. Operator can switch on/off them manually as changing the operation mode from auto
to manual.

Néu hé sé cong suét hién tai thap hon gia tri muc tiéu do nguoi van hanh thiét Iap, SAC-E12TM sé gui tin hiéu dau
ra dé b?t cac tu dién tirng bwoc. Nguwdi van hanh cé thé bat / tat bang tay khi thay doi ché dé van hanh ter ty dong
sang bang tay .

Features are as below - C4c tinh nang nhw bén dwéi.

1) Human interface with a large-screen liquid crystal display
Giao dién thén thién cho moi nguwoi v&i man hinh tinh thé 16ng kich thwéc I6n.

2) Modular assembly with exterior flow line shape.
Lap rap mé-dun véi hinh dang dong chdy bén ngoai.

3) Display power factor, voltage, current, active power, reactive power, total harmonic distortion
(voltage/current), frequency, average switching status of capacitor banks and otherinformation.
Hién thi hé s6 cong suat, dién ap, dong dién, cong suat hoat ddng, cong suat phan khang, tbng méo hai
hoa (dién ap / dong dién), tan sb, trang thai chuyén mach trung binh ctia cac khéi tu dién va cac théng
tin khac.

4) Setting parameters expressed in English and inputted as numeral. )
Cai dat cac théng so dwgrc thé hién bang tieng Anh va dwoc nhap dwdi dang so.

5) Operation mode selection (Manual / Automatic).
Lira chon ché dd hoat dong (Bang tay / Tw dong)

6) Sampling physical quantity of reactive power with harmonic measurement.
L&y méu dai luong vét ly clia céng suét phén khéng véi phép do séng hai
7) Electrical endurance : 100000 times at In

D6 bén dién : 100000 Ian tai In

8) RS-485 communication port with MODBUS protocol (Optional).
Cong giao tiep voi MODBUS- RS -485 (Tuy chon).

Through SAC-E management software, the real-time data and the history of load curve on the system can
be observed in the computer and reported for the user. SAC-E12TM can provide the energy-effective field data
quickly and conveniently.

Théng qua phan mém quan ly SAC-E, dir liéu thoi gian thuc va lich stv dudng cong phu tai trén hé théng cé
thé duoc quan sét trong may tinh va bao céo cho nguoi str dung. SAC-E12TM c6 thé cung cép truong div diéu
hiéu qua nédng lugng mét cach nhanh chéng va thuén tién.

3. Ordering Number - Ma dat hang

SAC - Eoc®@oo@n®
(1) Rated voltage (Pién ap dinh mic): 38 (300V ~ 480V)

(@ Step number(Sé buéc): 12 steps (buéc)

(3 Contactor (Congtacto): M (Static) for Magnetic Contactor - M (Tinh) cho Céng tac to dién tir T
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(Dynamic) for Thyristor - T (B6ng) cho Thyristor
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4. Construction- Ciu tao

NAME PALTE

DISPLAY WINDOW

MODE SELECTION BUTTON

DIRECTION BUTTON

MENU BUTTON DIRECTION BUTTON

Figure 1. Front view of SAC-E12TM (Mat trwéc cila SAC-E12TM)
The construction of SAC-E12TM is same with Figure 1 - (C4u tao cda SAC-E12TM Ia hinh 1)

DISPLAY WINDOW Full LCD type and display setting parameters, system information
Man hinh hién thj (Loai LCD dy da va hién thj cac théng sb cai dat, théng tin hé théng)
MENU BUTTON Entering user the setting mode

Nut diéu khién (Cho ngwéi diing nhap ché do cai dat)

DIRECTION BUTTON Moving the curser to up and down-side

Nut hwéng dan (Di chuyén con tré 1én trén va xudng dwéi)

NAME PLATE Describing type, manufacturing number and ratings

Bang tén (M0 ta loai, s6 san xuat va xép hang)

MODE SELECTION BUTTON Selecting auto and manual mode

Nut chon ché d6 (Chon ché db tw dong va bang tay)

5.1 Environmental Condition - Diéu kién méi truong

Description (Xép hang)

Rating (M6 ta)

Altitude (D6 cao) <2500m
Ambient temperature (Nhiét dd méi trvd'ng) -20 °C ~ +60 °C
Storage temperature (Nhiét d6 bao quan) -40 °C ~ +70 °C

* The surrounding environment without corrosive gas, non-conductive dust, non-inflammable and explosive media
presence, non-violent vibration area, no rain and snow erosion

(* Méi trurong xung quanh khéng c6 khi &n mon, bui khéng dan dién, ko bat Itra va méi truong cé s hién dién cla
chét né, Khu virc khéng rung chén, khéng muwa va tuyét x6i mon )

5.2 Technical Data — Théng sé ky thuat

Description (Miéu ta )

Rating (Binh murc)

Measurement - Do dac

Power supply - Ngudn cap

160~240V, 45~65Hz

Voltage measuring - Do dién ap

100V ~ 500V, 45~65Hz

Current measuring - Do dong

1~6000A

Power Factor measuring - Do hé sb céng suét

0.200(leg) ~ 0.200(lead)
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Description (Miéu ta ) Rating (Binh mtrc)

Display Performance - Hiéu suat hién thj

LCD data refresh cycle - Chu ky lam méi di liéu LCD =1s

Display version - Phién ban hién thj 2.0

Active power indication - Bao nang lwgng hoat déng 0 ~ 6553kW
Reactive power indication - Bdo céng suét phan khang 0 ~ 6553kvar
Voltage total harmonic distortion rate indication 0.0 ~100.0%

Baéo ty Ié méo song hai téng dién ap

Current total harmonic distortion rate indication 0.0 ~100.0%
Bao ty Ié tobng méo hai hoa dong dién

Input/Output Signal (Tin hiéu déu vao/ dau ra)

Voltage input - Bién ap dau vao 400V (Line voltage - Bién ap duwdng day)

Current input — Dong dién d4u vao 0~5A, sensitivity (Do nhay) 50mA

250V, 5A (static - tinh)

12V, 30mA (dynamic - dong)
* Sampling voltage and current source should not be connected from same phase
(bién ap dién hinh va ngudn dong dién khéng dwoc két ndi tir cing mét pha).

Control output - Biéu khién dau ra

Communication — Truyén théng

Communication Interface - Giao tiép truyén thdng RS-485 (MODBUS protoco - Giao thirc MODBUS- RS- 485

Communication speed - Téc dd truyén thong 4800 ~ 38400bps (No parity bit - Khéng c6 bit chdn 1&)

The controller has the communication interface to support MODBUS protocol. Items include ID numbers and RS-485
communication interface communication rate set, ID number describe the machine in the system in the network add

ress of No. 001 ~ 255. Communication rate is 4800 ~ 38400bps.

B0 diéu khién cé giao dién truyén théng dé hé tro giao thire MODBUS. Cac muc bao gém sé ID va bé tbc do truyén théng
RS-485, sé ID mé td may trong hé théng mang cé sé thir tw ttr s6 001~ 255. Téc dé truyén thong la 4800 ~ 38400 bps.

Measurement Accuracy - Do lwong dd chinh xac
Voltage — Dién ap + 0.5% Active Power (Coéng suét hoat dong): + 1.0%
Current - Dong dién + 0.5% of reactive power (Céng suét phan khang): + 1.0%
Power Factor - Hé sb cong suét + 1.0% Frequency (Tan s6): + 0.1Hz

* Above accuracy is guaranteed to one year after 10 minutes which the controller is warmed on.
Do chinh xac trén dwgc ddm bao 1 nam sau khi bo diéu khién dwoc lam am khoang 10 phut.

Setting - Cai dat

CTratio-Tylé CT 01~6000
Delay time - Thoi gian tré 5~100s (static - tinh), 0.1~30s (dynamic - dong)
Target power factor - Hé s6 cong suét muc tiéu 0.80(leg - chan)~-0.80(Lead - d4u), 0.01(step- bwéc)
Over voltage - Dién ap qua tai 420~480V, 4V (step - buérc)
Switching threshold - Chuyé&n déi ngudng 0.1~2 (set value for input threshold - dat gia tri cho ngwéng
dau vao), 0.1 (step - bwérc)
Excision threshold - Ngwdng loai trw 1.2 - Current setting - Cai dat dong dién
Harmonic protection - Bao vé song hai HV HV : 0.0~50.0, 0.5 (step - bwoc)
HI : 0.0~100, 0.5 (step - bwdc)
ID Number - S ID 001~255
Baud rate - Téc do truyén 4800, 9600, 19200, 38400bps
Capacitor preset - Tu dién dat trwéc 0~999%var/ (step - buwéc), 1 (step - bwdrc)
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6. Installation — Caij dat

6.1 Mounting- Lat dat

| — i
i a I
92.
. | |
I 110 i
- 119 =
] }'_ i
[ il | | b i
I| | || 'E'.I 'IE
| « K
| | ='=I',I I.
— T A =
| III| | ‘- /IIII II
[ [ 7 3 P I
|| I.'I l‘;::; {\2_:':‘ W) @J f| \ i In'l I."l —I—‘
i ’ 4 —
|| | || |I - ¢ r-
| |
L L !

Figure 6.1 Installation Procedure (hinh 6.1 Quy trinh lap dat)

Please refer to dimension described on Figure 5.1 when making a hole of the door which the controller is installed
on.

Vui long tham khao kich thwéc dwoe mé ta trén Hinh 5.1 khi tao 16 cira ma bd diéu khién dwoc 1ap vao

After punching a hole, please follow below steps in order to install the controller on the cubicle.
Sau khi duc 16, vui long l1am theo cac buéc duwsi day dé 1ap bd diéu khién vao tu

Step 1) Remove mounting bracket on both side of the controller
Bwéc 1) Thao khung gan & ca hai bén cla bd diéu khién

Step 2) Put on the controller into the hole.
Buwéc 2) Dat bo didu khién vao 16

Step 3) Insert mounting brackets and push them to the door.

Buwoc 3) Chén gia d& va day ra clra
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6. Installation —Cai dat
6.2 Wiring — Di day

Cammmon source of output relay

Qutput

RS-485
Communication port (Option)

Power Supply
| Voltage measurement
CT secondary
Figure 6.2 Rear view of SAC-E12TM
Hinh 6.2 Mat sau cia SAC-E12TM

The rated voltage of power supply is 220VAC+20%. If the distribution line having 380VAC of system voltage is
constructed to 3phases 4wires (3P4W), the power can be supplied by using line to neutral voltage on the system. In
case of 3phase 3wires, the user should drop the voltage to 220VAC by step-down transformer.

Dién ap dinh mirc clia ngudn dién la 220VAC + 20%. Néu duong day phan phdi co dién ap hé thong 380VAC duoc
xay dyng thanh 3 pha 4 day (3P4W) thi nguon dién c6 the dwoc cung cap bang cach s dung dwong day dén dién ap
trung tinh trén hé thong. Trong trwong hop 3 pha 3 day, ngudi dung nén ha dién ap xuong 220VAC bang bien ap ha
bac

SAC-E12TM can be applied to both switching type - Static type(for magnetic contactor) & Dynamic type(for
thyristor).

SAC-E12TM c6 thé dwoc ap dung cho ca loai chuyén mach - Loai tinh (d6i v&i cong tac to dién tir) & Loai
dong (doi voi thyristor)

Thus, It has a different connection according to switching type. There are two kinds of wiring diagrams as below.

Do d6, nd c6 mot két ndi khac nhau tly theo loai chuyén mach. C6 hai loai so dd ndi day nhw duéi day
Static switching (for magnetic contactor) Chuyén mach tinh (déi véi cong tac to dién tir)
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Figure 6.2 Wiring diagram for static switching
Hinh 6.2 So d dau day cho chuyén mach tinh

For static switching type, magnetic contactor is typically used in order to automatically switch a capacitor bank.
Da4i vé&i loai chuyén mach tinh, céng tac to dién tir thuwdng dwgc str dung dé tw dong chuyén mach tu dién

Shielded twisted-pair cable should be connected to each terminal for communication. Shield layer allows only one
point to earth, (A-line is equivalent to -, B-line is equivalent to +).

Cép xo0an 2 sgi co v boc phai duoc két ndi voi moi thiét bi dau cudi dé lién lac. Lop Ia chan chi cho phép mét diém
tiep dat, (A-line twong dwong vai -, B-line twong dwong voi +)

<Terminal Description> Mb ta thiét bi dau cudi.

No. of terminal Condition Instruction Remark
S6 lwong thiet Pac tinh Cau trac Lwuy
bi dau cuoi
1.2 Input CT secondary input for measuring Take self-screen A-phase
DPAu vao D& do dau vao thir cdp CT Sang loc pha A
Take self-screen B-phase and
3.5 Input voltage input for measuring C-phase
Pau vao Dé do du vao dién ap Sang loc pha B va pha C
4.6 Empty terminal
Thiét bi d4u cudi tréng
7.8 Input Power Supply input 220VAC £ 20%
DPau vao Ngudn dau vao
9 Output Common terminal for control output Connecting live line
DPaura Chung thiét bi dau cudi cho diéu khién dau ra | Két néi truc tiép duwdng truyén
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No. of terminal Condition Instruction Remark

Sé lwong thiét Pic tinh Cau trac Lwuy
bi dau cuoi
10~ 21 Output Control output from 1st to 12th group
Daura Diéu khién dAu ra tir nhém 1 t&i nhém 12
22 ~23 Empty terminal

thiét bi dau cudi tréng

RS-485 Communication interface with
MODBUS protocol

24 ~ 25 ) Option
Phwong thire truyen thong MODBUS — RS- Lwa chon
485
26 ~ 27 Empty terminal

Thiét bi d4u cudi tréng

Dynamic type (for thyristor) Loai ddng (cho thyristor)

IN
A| B| C| N
. SAC-E12 Series
com |9 DC12V+Output
0 1 la |© control 1|10 DC12V-Output]
2 _—C-u‘ Control 2 1 1 rDC12V*{}utputT
@ O [control 3 12 { DC12V-Output)
= -
Low-voltage Bushiat g g Zomm 4 }2 I’DCI2V—Outgut_1:
. =+ |Control & . DC12V-0utput)
@ O lcontrol §15H  DC12V-Output)
— 3 Ub |5 O [control 7|16  DC12V-Output)
4 s O [control 417 DC12V-Output
—_— 50 Ue [% S: lcontror 918 { DG12V-Output)
6 % control 1d1 9 DG12V-Output
& Gontrol 11210 { DC12V-0utput)
— 71 Uc _%U Control 142 1  DC12V-Output
8| Un = o 1485 (+)[24
2| |9 [85()25 ”ﬁ):
Al Bl CI N = :
Capacitor Cabinet

Figure 6.3 Wiring diagram for dynamic switching

Hinh 6.3 So 6 dau day cho mach chuyén déng

For dynamic switching type, thyristor switch shall be applied to switching the capacitor bank.
Boi vai kieu dong cat dong, cong tac thyristor dwgrc ap dung dé dong cat khoi tu dién.

Shielded twisted-pair cable should be connected to each terminal for communication. Shield layer allows only one
point to earth, (A-line is equivalent to -, B-line is equivalent to +).

Cap xo0an 2 soi co v6 boc phai duoc két nbi voi méi thiét bi dau cudi dé lién lac. Lop Ia chan chi cho phép mét diém
tiep dat, (A-line twong dwong voi -, B-line twong dwong voi +)
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<Terminal Description> M6 ta thiét bj d4u cudi

No. of terminal Condition Instruction Remark
$6 lwong thiet Pac tinh Cau truc Lwuy
bi dau cuoi
1.2 Input CT secondary input for measuring Line Current : A phase
Dau vao D& do diu vao thir cap CT
3.5 Input voltage input for measuring Line voltage : B-C phase
DAu vao Pé do diu vao dién ap
4.6 Empty terminal
7.8 Input Power Supply input 220VAC + 20%
DPau vao Nguén dau vao
Common terminal for control output (12VDC+ power Connect to 12VDC+ terminal of
9 Output output) thyristor trigger module
BAu vio Chung thiét bi dau cudi cho diéu khién d&u ra (12vDC
+ nguon dau ra)
Control output from 1st to 12th group Connect to 12VDC- terminal of
10 ~21 Output (12VDC- power output) thyristor trigger module
DAu vao Diéu khién dau ra tir nhém 1 téi nhom 12 (12VDC — Két ndi vai 12VDC - thiét bj dau
nguon dau ra0 cudi cia mo-dun thyristor
trigger
22 ~23 Empty terminal
Thiét bi dau cubdi tréng
RS-485 Communication interface with MODBUS
24 ~ 25 protocol ‘ Option
Phwong thire truyen thong MODBUS — RS - 485 Lya chon
26 ~ 27 Empty terminal

B diéu khién PF ty dong SMARTRIC dugc phan phéi bai:
CONG TY TNHH SX & TM THIET BI BDIEN LOC PHAT
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