RGT-12, RGT-18, RGT-24

BO DPIEU KHIEN CONG SUAT TU BU - 12/18/24 BUO'C (3 PHA)

Puoc thiét ké dé& gidm céng suat phan khang (dién khang va dién dung) ma tai khéng st
dung tir mang dién do dac tinh cua tai.
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Bu cdng suat (dién cam va dién dung).

Truyén thdng RS485 (RGT-XXH)

Chinh Iwu Silic (RGT-XXTX)

2x16 LCD, man hinh led 3x4 ch sb, v&i dén led dir liéu va canh bao

3 bién dong 3 pha

C6 thé két ndi tu dién hodc cudn khang ba pha, hai pha va mét pha

Hién thi Active power, Reactive power, Cos Phi, THD, tdng gia tri hiéu dung va phan khang
clia moi pha trén man hinh

Hién thi gia tri Voltage, Current va Cos Phi ctia méi pha trén man hinh LED
Biéu dd cong suét (Iwu tri gia tri cdng suat phan khang)

B&o vé bang password

Cai dat gia tri clia cac bwdc (tu dién va cudn khang)
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1 — Biéu dd két néi bd diéu khién cong suét tu bu (ba pha)
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2 - Biéu do két n6i bo diéu khién céng suat tu bu (mét pha)
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3 — Canh bao
v St dung thiét bj theo Hwéng dan st dung nay.
v Khéng d& man hinh LCD tiép xuc trwc tiép véi anh sang mét tréi dé tranh gay hw hong.
v Dam bao nhiét d6 hoat dong & bang diéu khién 1&p dat thiét bj nam gitra -20°C va -55°C.
v Phai c6 khoang tréng 5¢cm déng sau thiét bi sau khi lap dat.
v Cé dinh thiét bi vao ndp trudc clia bang diéu khién béng linh kién di kém thiét bi d& khong bi 16ng.
v Pam bao bang diéu khién |&p dét thiét bj khong hoat ddng trong mai trudng am wét.
v Can bén,g nhiét d6 bén trong va bén ngoai cho cac tém kim loai. Mat khac, cac giot nuwéc hinh thanh trén tran cta bang
dieu khién do chénh léch nhiét d6 trong moi tredrng am wét va rat nguy hiém cho cac thanh két néi mé:.
v Bao gdm mét cong tic hodc ciu dao cho lap dat.
v Dat cong tic hodc cau dao gan vaéi thiét bi hodc & vi tri thuan tién cho ngwdi van hanh.
v Cb dinh thiét bi vao bang diéu khién bang linh kién cb dinh.
v Két ni cac loai bién dong X/5[50/5A, 250/5A, v.v.] v&i cac dau vao cla bién dong.
v Két ndi cac pha véi cac terminal R ¢6 cuing Buéc bang cach néi bac ciu.
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v DPanh diu cong tic va ciu dao Ia bo phan ngét két ndi cho thiét bj.

v Chon cac gia tri cau chi tw déng st dung cho cac buéc tvong thich véi cong suét tu dién hodc cudn khang. Str dung
cau chi ty dong riéng cho méi cudn cap liéu clia cong tac to cac buoc.

v' Coéng téc to clia cac bwdc nén chju dwoce hai lan dong dién tiéu thu béi tu dién hodc cudn khang.

v St dung cong tac to bl va cudn xa cho cac budec.

v Dam bao kidu két ndi & cac (Figure-1, Figure-2) phu hop v&i hé théng (ba pha hay mét pha).

v' Két nbi mot pha trén hé théng ba pha chi phu hgp voi ngudn dién cé pha can bang. Néu khong, khong thé dat duoc ti
& mong muon.

v Dam bdo rang cac nang lvong cho cac Budc duwoc két ndi sau bién dong.

v Pam bao réng cac cap két ndi khéng cé ngudn trong qua trinh I4p dat.

v' Cap co v6 boc va xoan nén duoc siv dung cho cac dudng dau vao va dau ra khong co két ndi voi mang dién. Cac cap
nay khdong dwgc dat gan cac day va cac thiét bi cé cong suat cao.

v Viéc lp dat va ndi dién nén duoc thuc hién béi chuyén vién ky thuat va tuan theo hwdng dan nay.

Dam bao khong cé dién tai cac terminal trwéc khi lap dét thiét bi.

v Day cap can tuan theo cac yéu ciu clia IEC 60227 hodc IEC 60245.
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4 — Két néi RGT-18 / RGT-24
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— Lwu y vé Iwa chon va két néi bién dong

Dam bao rang gia tri cla bién dong cao hon dong tbi da dwoc rat ra tir hé thdng..

Nén st dung bién dong cap (c6 thé dwoc chi dinh 1a class, cl, k) 0,5.

S dung bién dong nhw X5 néu khong cé bién dong dac biét di kém thiét bi.

Dam bao khong c6 tai trwéc cac bién dong, néu khong sé cé sw chénh léch gitra reactive va bo dém.

SRR N

Két ndi bién dong va cac terminal (k-1, $1-S2) theo loai két nbi. (cac Terminal k- cGia bién dong duoc két

ndi voi pha L1 v&i cac terminal k1-11, cac terminal k-I cQa bién dong dwoc két noi voi pha L2 voi cac

terminal k2-12 va cac terminal k-l ctia bién dong dwoc két noi véi pha L3 véi cac terminal k3-13.)

v' D& ngan nglra bét ky sai lam nao trong khi két ndi cac terminal dau ra clia bién dong, st dung day cap mau
khac nhau cho tirng pha hoac danh s6 cho méi cap.

v Gilr cac day cap két ndi véi cac terminal dau ra ctia bién dong cach xa khdi dwdng day cao ap.

v' D& ngéan chan bién dong rung l&c, cé dinh trén thanh busbar, day cap va thanh ray.

6 — Lwu y vé bu

v Viéc bu bat dau bang viéc diéu chinh phan phdi tai mét cach can bang trong qua trinh Iap dat dién cla hé
thong.

v' Khéng chi dinh s6 lvgng bwéc va cac gia tri clia tu & nhirng noi c6 thay ddi tai tirc thoi hodc hau hét cac tai
dwoc phan phoi khéng can bang.

v Banco thé tham khao cac hinh minh hoa trén biéu dd dong dién dé bu hiéu qua hon cho céc tai khéng can
bang trong hé thong

v Dam bao cac buwdc méi dwoc thém dé dang cho cho céc thay déi cé thé xay ra trong khi chuén bi bang bu
(thém tai hoac bd bot tai).

v' Dam bdo rang khéng cé thay dbi tai tre thdi trong hé théng cang nhiéu cang tét trong qua trinh do bién
dong va Buérc.

v Viéc do Buoc cia thiét bi s& duoc thuc hién tw dong khoang hai tudn mét 1an trong khi hé thong dwoc cb
dinh. Bén canh do, kiém soat né ba thang mét lan. Thay méi cong tac to hdng hoac tu dién cé gia tri thap
hoac khéng theo thir tw.

v Nén thém cac Budc méi cé cling mét gia tri vé cong tac to va tu dién cho cac Buwdc dwoc st dung thuong
Xuyén.

7 — Téng quat

B0 diéu khién cong suat phan khang dworc thiét ké dé gidm cong suat phan khang ( dién cam va dién dung)
khoéng dwoc sir dung béi cac tai va rat ra tir mang lwéi dién.

Néu cong suat dién cam duoc rat tir mang dién, thiét bi can thiép bang cach rat tir tu dién mét gia tri phu hop.
Néu cong suét dién dung dwoc rat tir mang dién, thiét bi can thiép béng cach rat tlr cudn khang mot gia tri phu
hop.

Bang cach nay, thiét bj s& gidm cac ti sé inductive/active (dién cdm/hiéu dung) va capacitive/active (dién
dung/hiéu dung).

8 — Str dung cac nut bam

Nut Menu: St dung dé truy cap menu, chuyén sang muc khac trong menu, xac nhan lwa chon va lwu cac thay
doi dwoc thuwe hién.

Nut mii tén di 1én (UP): S dung dé thay di cac gia tri trong menu, chuyén qua lai gitra cac gia tri dién ap
(Volt), dong dién (current) va Coso trén man hinh va diéu hwéng gitra cac hinh minh hoa trong biéu dé dong
dién.

Nut mii tén di xudng (DOWN): dwoc st dung dé thay dbi cac gia tri trong menu va diéu hwong gitra cac
hinh minh hoa trong biéu d6 dong dién. Bat c& khi nao hinh &nh hién thi dwgc nhan, né ddm bao chuyéen doi

gitra cac hinh anh hién thi ma khéng phai che doi.
Oh=1-<4
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Nuat UP va nat DOWN (ESC): SG dung 1am nat hay ho&c thoat khi nhan nat UP va DOWN cung mét ldc. Thiét
bi s& hly thtr nghiém khi th& bién dong va Bwéc dang dwoc thwe hién. S& dung dé thoat khdi menu.

9 — Cau truc

1- Man hinh LCD 2x16 LCD: Hién thj théng tin vé& viéc st dung thiét bj va hé théng.

2- Led Voltage: N6 théng bao réng dién ap cla tirng pha dwoc hién thj trén nhém hién thi.
3- Led Current: N6 théng bao réng dong dién cla tirng pha duwoc hién thj trén nhém hién thi.
4- Led Cosg: N6 théng bao réng Cose clia tirng pha dwoc hién thi trén nhom hién thi.

5- Nut Menu

6- Nut Up

7- Nut Down

8- 3 man hinh hién thj 4 sé: Hién thj gia trj V, C, Coso cla tirng pha.

9- Led Harmonic: led séng hai sang khi séng hai vuot qua 30% trong hé théng.

10- Led Capacitive: né cho thay gia tri cai dat dién dung bi vuot qua.

11- Led Normal: né cho théy ti 1é gilra dién dung va dién cam dat dwoec.

12- Led Inductive né cho thay gia tri cai dat dién cam bi vwot qua.

13- )Led cla cac Bwée: Hién thi cac Bwdc dwoc bat (Pén led ctia bwéc ndo sang cé nghia la thiét bi dang bu tai
bwéc do

1 13
Vicst 12
2 11
Hinh 4 3 10
4 9
8

5 6 7

Khi thiét bi van hanh binh thwong, man hinh LCD hién thj active, reactive, coso, ti sb
20 gi®y, THD (s6ng hai) va tdng ndng lwgng hiéu dung (+), tdng nang lwong hiéu dung
(-), tbng di¥ liéu dién dung va dién cdm cla tirng pha lan luot trén man hinh.

Hinh 5: & dong dau tién cho biét cong suét hiéu dung (P) ctia pha L1(R), & dong thr 2 cho biét gia tri cong suét phan
khang (Q) va liéu pha d6 la dién cadm (IND) hay dién dung (CAP). N6 ciing Hién thj Ian lwot cac pha khac.
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Hinh 12

Hinh-6 hién thi gia tri Cose cla tivng pha. Man hinh LCD sé hién thj nhw Hinh-6
Nhan nut Down dé tiep tuc.

Hir]h-7 hién thi ti 1& dién cém/hi(:eu dgng va dién dung/hiéu dung trong 20 gio. Néu
nha;m nut ESC - thoat (tlrc la nhan dong thoi nat UP va DOWN), céac ti 1€ sé dwoc
thiét lap lai.

Hinh-8 hién thj ti 1é méo hai tdng Total Harmonic Distortion (THD) cGia méi pha. Khi
vuot qua 30%, dén led Har & bén phai man hinh LCD sé sang.

Hinh-9 hién thj téng nang lvong hiéu dung rat t mang dién.
C6 thé thiet |ap lai nang lwgng bang cach truy cap menu. Bon vj la Watt/gio (W.h)
va ma bd déem la: 1.8.0

Hinh-10 hién thi tbng nang Iwong hiéu dung dwoc cung cap cho mang dién.
C6 thé thiét |ap lai nang lwong bang cach truy cap menu. Don vi la Watt/gi® (W.h)

Hinh-11 hién thi tbng nang Iwong dién cam duoc rat ra tr mang dién.
C6 thé thiét |ap lai nang lwong bang cach truy cap menu.
Pon vi la Watt/gio (W.h) va ma bé dém la: 5.8.0

Hinh-12 hién thi tng nang lvong dién dung dwoc rut tir mang dién.
C6 thé thiét |ap lai nang lwong bang cach truy cap menu.
Pon vi la Watt/gio (W.h) va ma bé dém la: 8.8.0

Céc gia tri cta (1.8.0) va (8.8.0) s& dwoc nhan vai gia tri sb nhan dé so sanh bd dém véi gia tri phan khang trong b dém

loai X5.

Vd: Trong bé dém X5, kém bién dong 700/5=>Gia tri s6 nhan=700/5=40. )
Cac gia trj trong Hinh-9 va 10 duoc do bang Watt va cac gia trj trong Hinh-11 va 12 dugc do bang Var. .
C6 thé lay cac gia tri bing kWatt hodc kVar béng cach chia cac gia tri nay cho 5 hodc d&t ddu cham tai vi tri sau 3 chi s

tr phai sang.

11 — Str dung Menu

Nhén nat Menu dé truy cap menu.Thoat menu bang cach nhan dong thoi nit UP va nat DOWN trong 2 gidy. S& dung cac
nut UP va DOWN dé thay doi cac gid tri trong menu réi nhan nat Menu dé Iwu céc thay doi.

STAGE VALLES
L1 LZ
Hinh 13

6/18

Khi nh&n nat Menu 1an dau, hinh-13 sé xuét hién va hién thi cac gia tri ctia bwéc va
hinh-14 ty dong hién thi sau 4 giay.

Theo hinh 14 dong dau tién cho biét thiét bi dang kiém tra buéc nao va cho biét
day la ba pha, hai pha hay mét pha.

Dong thir hai hién thj gia tri cong suét ctia cac pha L1(R), L2(S) va L3(T) ti trai
sang.

C6 thé xem cac gia tri khac clia Budc bing cach nhdn nat UP hodc DOWN. Néu cé
dau (-) trwdc gia tri cong suét, cong suét 1a cha cudn khang (dién cam).

Thiét bi s& hlly Buwéc néu Budc cé ca Tu dién (dién dung) va Cudn khang (dién
cam), hodc khéng cé mét trong hai loai d6, va khong thé str dung buéc dé.

Néu cé sw khac biét 20% gitra cac pha trong Buéc, thiét bi phat hién buéc dé bj 16i.
Nhung buéc d6 van sé duoc st dung khi can.

Hinh-15 hién thj khi nhan nat Menu.
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=THGE TESTY

YES »:HO
Hinh 15

Hinh 15 Khi bt ct thay ddi nao dwoc thwe hién trén cac buéc, menu nay dwoc s
dung.

T4t ca hodc mot trong cac budc co thé dwoc do bang cach st dung menu nay va
ban c6 thé nhap gia tri cia bwéc béng tay.

Chinh d4u >> sang Yes béng cach nhan nat UP hodc DOWN dé kiém tra bwéc va
nhén nut Menu.

Nhan nat Menu d& chuyén sang muc tiép theo trong menu.

Lol ==
YES HxNO
Hinh 16

Hinh 16 Khi c6 b4t c&r thay ddi nao dwoc the hién trén bién dong hoadc cac két néi,
kiém tra bién dong dwoc thuc hién & day.

Chinh dau >> sang Yes béng cach nhan nut UP hodc DOWN dé kiém tra va nhan
nut Menu.

Nhan nut Menu dé chuyén sang muc tiép theo trong menu.

=TRAGE COMTREOL

Hinh 17

Hinh 17 Cho phép kiém soat bwdc bang tay va cho biét buéc nay dwoc siv dung
bao nhiéu Ian.

Chinh dau >> sang Yes béng cach nhan nut UP hodc DOWN dé kiém soat Budc va
xem s6 |&n s dung Bwéc, sau d6 nhan nat Menu.

Nhan nat Menu d& chuyén sang muc tiép theo trong menu.

LOAD FLOW GRAFH.
16, 5AMP DIFF% 15
Hinh 18

Hinh 18 Lwu tr&r cac gia trj cong suét,phén khang dwoc vé bdi hé thf)ng tr cac mang
lwdi dién trong cac mau véi tham chiéu théi gian ciia né trén bidu @& dong dién.

1. SAMF %4
1.8 1.1
Hinh 19

16 m
1 |

Hinh 19 dwoc hién thi 2 gidy sau khi Hinh-18 hién thi.
Ban co thé chuyérj gia trj gilra cac mau bang cach nhan niat Up hoéc Down.
Nhan nat Menu dé chuyén sang muc tiép theo trong menu

Hinh 20

Hinh 20 C6 thé truy cap Cai dit nang cao tir day.

Chinh d4u >> sang Yes béng cach nhan nut UP hodc DOWN dé truy cap cai dat, sau
dé nhan nat Menu.

Ban c6 thé thay déi gia tri bién dong, gia tri cai d&t dién cdm va dién dung, thoi gian
can thiép, thoi gian xa tu dién va truy cap Cai dat chuyén sau (Expert menu).

Nhan nat Menu dé chuyén sang muc tiép theo trong menu.

EAFEET MEHU

=M

LS
=)

Hinh 21

Hinh 21 C6 thé truy cap Cai dat chuyén sau ti day.

Chinh dau >> sang Yes béng cach nhan nut UP hodc DOWN dé truy cap cai dat, sau
d6 nhan nat Menu.

C6 thé cai dét lai cac gia tri ndng lwong, biéu db dong dién c6 thé bj xda, gia tri mat
khau, thoi gian chuyén Buwérc, thdi gian tré dién cam va dién dung, Bwéc bu (Offset),
dung sai dién cam va dién dung, va gia tri d6 phan giai dap &ng c6 thé duwoc nhap
béng cach str dung menu nay va ban co6 thé quay lai cac gia tri mé&c dinh cla nha
may.

Nhan nat Menu d& chuyén sang muc tiép theo trong menu.

12 — Menu cai dat nang cao

T T.

LALLE
o HHMFEE

Khi truy cap cai dat nang cao, Hinh 22 hién thj dau tién.

Khi thay ddi cac gia tri bién dong, nh&n nut UP hodc DOWN dé nhap gia tri duwoc chi
dinh trén bién dong, sau d6 nhan nut Menu.

Thiét bi sé& thoat bat ky Buéc nao va bat dau kidm tra bién dong. Cai dat méc
dinh=5/5, Pham vi: 5/5-10000/5.

Nhan nat menu dé chuyén sang muc tiép theo trong menu.

IMDUCTIUE SET

Hinh 23

Hinh 23 Cai dat ti I inductive / active (Dién cdm/ hiéu dung) mong mudn.

C6 thé thay ddi gia tri cai d&t béng cach nhan nit UP hodc DOWN. Sau d6 nhan nit
Menu dé lwu.

Cai dat mac dinh=5%, Pham vi: 1%, -99%.

Nhan nit menu dé& chuyén sang muc tiép theo trong menu.

CAPACITIVE SET

=11

Hinh 24

Hinh 24 Cai dét ti & capacitive / active (dién dung / hiéu dung) mong muén.
C6 thé thay ddi gia tri cai d&t béng cach nhan nat UP hoidc DOWN.

Sau d6 nhan nat Menu dé luu.

Gia tri mac dinh=11, Pham vi: 1%, -99%.

Nhan nat menu d& chuyén sang muc tiép theo trong menu.
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RESPOMSZE TIME

EHERSER
Hinh 25

Hinh 25 N6 xac dinh thoi gian dap (ng khi c6 bién déng vé cong suét trong hé
thdng. C6 thé thay ddi thdi gian dap (rng béng cach nhan nit UP hoac DOWN
Sau dé nhan nat Menu dé lwu.

Cai dat mac dinh = 2 giay, Pham vi: 0.4giay-20giay

Nhan nat menu dé chuyén sang muc tiép theo trong menu.

STAGE DISCHARGE

14.868 SEC

Hinh 26

Hinh 26 xac dinh thoi gian xa tu (I8p lai cung Buworc).

C6 thé thay dbi thdi gian bang cach nhan nat UP hodc DOWN. Sau dé nhén nat
menu dé lwu.

Cai dat mac dinh = 14 gidy, Pham vi:0.4 giady-20 giay

Khi nh&n nit menu, menu cai dat chuyén sau sé duoc hién th.
Néu nhan nut menu mét lan nira trwéc khi vao menu cai dat chuyén sau, ban sé quay lai menu chinh.

13 — Menu cai dat chuyén sau

SWORD LALLE

aFF

Hinh 27

Khi truy cap menu cai d&t chuyén sau, Hinh 27 sé hién thj 1an d4u tién.
Password bao vé dwoc kich hoat dé vao menu.

Khi gia tri password la "OFF", thiét bi khong c6 password béo vé.

Nhap password bang cach s dung UP hodc DOWN rdi nhadn Menu dé Iwu.

Khi muén truy cap menu, thiét bi s& héi password.

Nhap password da cai dat truéc dé bang cach st dung nat UP hodc DOWN réi nhan nat Menu.
Ban sé truy cap menu néu nhap ding password.

Néu password sai, thiét bj quay lai thdng tin hién thj trwdc dé.

Nhan nit menu d& chuyén sang muc tiép theo trong menu.

RESET EHFI: IHDEX

Hinh 28 N6 cai lai tbng nang lwgng hiéu dung (+), tdng nang lwong hiéu dung (-), gia
tri nang lwong dién cdm va dién dung.

Chinh d4u >> sang Yes dé cai lai cac gia tri ndng lwong rdi nhan nit Menu.

Nhan nat menu dé chuyén sang muc tiép theo trong menu.

Hinh 29 N6 xoa di liéu trén biéu d6 dong dién. o
Chinh d4u >> sang Yes dé xoa dir liéu trén biéu db dong dién réi nhan nut Menu.
Nhan nat menu dé chuyén sang muc tiép theo trong menu.

Hinh 30

Hinh 30 dé diéu chinh thoi gian ché gitka Buwde trong khi thiét bi rit cac Buéc trong
cac nhom. . . .

Thay dai thoi gian cho bang cach nhan nit UP hoac DOWN. Sau d6 nhan nat menu
dé luwu.

Cai dat mé&c dinh = 30X10(300) mili giay, Pham vi: 10 mili giay-2550 mili giay. Nhan
naut menu dé& chuy&n sang muc tiép theo trong menu.

CAF DELAY FACTOR

1

Hinh 31

Hinh 31 Diéu chinh d9 tré thoi gian can thiép trong cac tai dién dung.

Tinh thai gian can thiép nay bang cach nhan gia tri s6 nhan véi thoi gian can thiép.
C6 thé thay ddi thoi gian can thiép bang cach nhan nut UP hodc DOWN. Sau d6
nhan nat menu dé luu.

Cai dat mac dinh = 1, Pham vi: 1-50.

Nhan nat menu d& chuyén sang muc tiép theo trong menu.

IMD DELAY FRCTOR

Hinh 32

Hinh 32 Diéu chinh d9 tré thoi gian can thiép trong cac tai dién cdm. Tinh thoi gian
can thiép nay béng cach nhan gia tri sé nhan véi thoi gian can thiép.

C6 thé thay dbi thdi gian can thiép bang cach nhan nit UP hodc DOWN. Sau do
nhan nat menu dé luu.

Cai dat mac dinh = 1, Pham vi: 1-50.

Nhan nat menu dé chuyén sang muc tiép theo trong menu.

Hinh 33

Hinh 33 Cho phép chénh léch gitra bang diéu khién bu va bo dém dé giam.
Chon Bwéc mudn nhap chénh léch bang nat UP hodc DOWN. Sau d6 nhén nit
menu dé lwu.

Cai dat mac dinh = OFF, Pham vi: OFF — S6 bwéc

Nhan nat menu dé chuyén sang muc tiép theo trong menu.
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IMl» SET TOLERAHC

Hinh 34

Hinh 34 C6 thé thém dung sai vao gia tri cai dat dién cam. Néu cau tric cla Buéc
khong phu hop véi hé thdng, né ngén thiét bi duy tri va thoat thém cac Bwéc.

Heé thdng sé& khong thay ddi buwéc cho dén khi hé théng dat téi gia tri cai dat dién
cam + gia tri dung sai dién cdm. Thay ddi gia tri dung sai bang nut UP hodc DOWN
Sau d6 nhan menu dé luu.

Cai dat mac dinh =5, Pham vi: 1-20.

Nhan nat menu d& chuyén sang muc tiép theo trong menu.

Hinh 35 C6 thé thém dung sai vao gia trj cai d&t dién dung. Néu cAu tric cla Buwéc
khong pht hop véi hé thdng, nd ngén thiét bi duy tri va thoat thém cac Budc

Hé théng sé khong thay déi bwdc cho dén khi hé théng dat téi gia tri cai dat dién
dung + gia tri dung sai dién dung. Thay déi gia trj dung sai b&ng nat UP hoidc DOWN
Sau d6 nhan menu dé lvu.

Cai dat mac dinh =1, Pham vi: 1-20.

Nhan nt menu d& chuyén sang muc tiép theo trong menu.

Hinh 36

Hinh 36 dam bao thiét bi khong diéu tiét thir gi (ding yén) trong khi bu. Cé thé cai
dat gia tri dieng yén bang cach nhan nat UP hodc DOWN. Réi nhan menu dé lwu.
Cai dat mac dinh =30, Pham vi: 1-60. Nha&n nat menu dé chuyén sang muc tiép theo
trong menu.

SET DEFALLTSY
YES  »xHO
Hinh 38

Hinh 38 N6 Iwu thoi gian tac dong, thdi gian x& bwéc va thdi gian bé tri buéc,
password, cai dat dién cdm, cai dat dién dung, dung sai dién cdm va dung sai dién
dung, d6 tré dién cam, do tré dién dung, bwdc bu, gia tri d6 phan giai dap rng voi
gia tri mac dinh ctia nha may.

Chinh dau >> sang Yes dé chuyén vé cai dat mac dinh roi nhan nit menu.
C6 thé quay v& menu chinh béng cach nhan nat menu mét 1an niva.

14 — Cac thong bao

aTo STE TST TIME
Hinh 39

Hinh 39 Thiét bi tw dong thuc hién kiém tra bwoc méi 2 tudn khi nguén dién én dinh.
Thdéng bao nay cho biét thiét bi s& som thwc hién kiém tra budec.

CHPACITOR HEEDEL
Hinh 40

Hinh 40 Thiét bj théng bao cac gié tri cua tu dién cua buwdc la khong di cho cong
suat phan khang va can tang gia tri cda tu dién.

YUE EAPRSITIFTE
Hinh 41

Hinh 41 Thiét bi thong béo rang cé cac cong suét dién dung trong hé théng.
Cudn khang dap (rng voi tai dien dung dwoc yéu cau thém vao buwéc. Hon niva,
kiém soat sw tiép xtic bam dinh.

CURREEMNT EXCEED

Hinh 42

Hinh 42 Thiét bi thong bao rang dong dién chay qua ngd ra bién dong la hon 5A.
Gia tri bién dong can dwoc diéu chinh tang Ién, néu khong bién dong va thiét bi cé
thé bi héng.

IMDUCTIVE ERCEED
Hinh 43

Hinh 43 Thiét bj thong bao réng gia tri gi¢i han dién cdm da bj vwot qua. Can goi
trung tdm ky thuat.

CHPRCITIL EXCEED

Hinh 44

Hinh 44 Thiét bj théng bao ring gia tri gi¢i han dién dung da bj vwot qua. Can goi
trung tdm ky thuét.

15 — Khéi dong thiét bi

[ f ]

CURREHT T. UALLE
a3 HMPER

Hinh 45

COMTR1

=TAELE LOAD MEED

Hinh 46

ESNUTEST

Trwée khi cap dién cho thiét bi, ban can doc phan canh bao va cac lwu y.

Khi thiét b dwgrc cap dién 1an dau, Hinh 45 dwoc hién thi.

Nhap gia tri bién dong dwoc str dung trong hé thdng bing cach nh&n nat Up hodc
Down rdi nhan nut Menu. Hinh 46 dwoc hién thi. Thiét bi canh bao nén ngan chén
b4t ky thay ddi tai dot ngot nao trong hé thdng dé cé két qua kiém tra chinh xac.
Sau d4, thiét bj bt dau kiém tra bién dong bang cach bat 3 buéc dau tién.
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Hinh 47

Thiét bj s& hién thi ky hiéu 1 hoac -1 gan m&i pha khi n hoan thanh kiém tra bién
dong. Sau do, thiet bi sé kiém tra Iép 2 dé chac chan két n6i. Khi kiém tra thanh
cbng, théng bao nhw Hinh 47 sé hién thi.

Ky hiéu "1" cho biét terminal k va | dwoc két ndi dung, ky hiéu “-1” cho biét két ni sai. Tuy nhién nhat, thiét bj sé tw
dong stra 16i két ndi khong chinh xac clia cac terminal k va .

STGEE CUREEHT LOW

IEIRIER RS

Hinh 48

Néu thiét bi chwa dat di céng suat cho dong dién clia bwéc, théng bao nhu Hinh 48
sé& hién thi va thiét bi sé ting sb buwdc dé dat duwgc cong suadt mong mudn. Néu canh
bao nay dwoc hién thi mac du tit cd cac Buwdc bat ¢ nghia Ia tu dién cla cac buéc
da hoan thanh hoac it nhat mét trong céac pha L1, L2 hodc L3 khéng dén duoc tdi
Budc.

Néu cac budc cla ca ba pha dwoc hién thi 1a thap, ndng lwong chay vao cac Buéc
c6 thé duoc két ndi trwére bién dong hodc co thé bi 16ng két ndi gira cac terminal k-|
clia bién dong. Pha hay cac pha v&i dong dién clia Budc la thap sé dwoc hién thi.

INUERESE L1 L2 L3

ar load not
Hinh 49

sthl

Néu Hinh 49 hién thj khi kiém tra bién dong, thi cac cép (cl., class) cta bién dong c6
thé cao (1 hoac 3).

Cac dau vao pha cua thiét bj va cac terminal k-1 clia bién dong ctia pha do c6 thé
khéng cling nhém. Trong trwéng hop nay, tat thiét bj va ddi vi tri ctia cac pha dwoc
hién thj va thwe hién kiém tra lai.Néu két ndi dung nhwng van hién thj 16i nhw truéc,
c6 thé do c6 sw thay ddi trong tai. Trong trwdng hop nay, Hay bé kiém tra bang cach
nhén ddng thoi 2 nat UP va DOWN). Sau d6 man hinh hién thi hoat dong binh
thwdng nhw hinh Hinh 50.

Co6 thé xem gia tri hiéu dung (P) clia trng pha & day. Néu gia tri 1a 1 Watt du tai
duwoc bat, thay ddi cac terminal k-1 clia pha d6. Béng cach nay, két néi bién dong
dwoc hoan thanh

STAGE TEST
STAELE LOAD HEED
Hinh 50

2.STAGE TEST

1. THREE

Hinh 51

Sau khi hoan thanh kiém tra bién dong, thiét bj sé tw dong kiém tra bwéc va Hinh 50
sé hién thi.

Dong dau tién cho biét Bwéc dwoc bat. Dong thir 2 cho biét Budc (MOT PHA; HAI
PHA VA BA PHA) dwoc do truwéc d6. Néu cé sw thay ddi tai dot ngdt trong hé théng,
thiét bi van bat cling buéc d6 (téi da 10 14n) d& do chinh xac hon.

Sau khi kiém tra budc két thic, hinh-56 s& duoc hién thi. Sau khi do Buéc

hoan thanh, d@m bao rang thiét bj da do cac gia tri Buéc gidng nhw ban da két néi
béng cach truy cap vao menu.

Sau khi hoan thanh céc kiém tra Budc va bién dong, thiét bi sé tré vé ché d6 hoat dong binh thuong va bét dau van
hanh dwa trén yéu cau clia hé thong.

16 — Kiém tra bwérc

STHGEE TESTY

VES 33
Hinh 15
TEST THPE?
SIHELE

HO

STRELE LOAL MEED
Hinh 54

Nhan nit Menu dé truy cap menu dé thwce hién kidm tra buéc. Tiép theo, nhan nat
Menu va chon "Do the Stage Test" (thwc hién kiém tra Bwé’c).

Chinh d4u >> sang Yes va nhan ndt menu. Hinh 52 sé hién thi.

Chon Single bang cach nhan phim Up hogc Down rdi nhdn menu. Hinh 53 sé hién
thi. Chon Bwéc ma ban mudn do bang cach nhan phim Up hodc Down va nhan nut
Menu. Thiét bi thoat cac bwéc dang bat, canh bao nhw Hinh 54 duoc hién thi.

Néu Hinh 55 dwoc hién thi sau khi thiét bj thoat Budc c6 nghia la ¢ sw thay ddi tai
dot ngot trong hé théng. Co thé kidm tra lai toi da 10 Ian.

Sau khi kiém tra budc duwoc hoan thanh, Hinh 56 dwoc hién thi. Thiét bi tré lai trang
thai hoat déng binh thwéng.

Sau do6 truy cap menu va theo ddi cac gia tri bwéc da do.
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STREE PREFPARIMG

Hinh 55

STHEE TEST DOME

Hinh 58

17 — Nhap thu cong gia tri bwéc

Trong khi thuc hién kiém tra bwéc, gite phim Up khi thiét bi bat buwéc cho dén khi
Hinh 57 hién thi. Thiét bi hién thi bwé'c ban mudn nhap gia tri trén dong dAu tién.
Dong th hai hién thi cac pha L1(R), L2(S) va L3(T) ti trai sang. D& nhap gia tri,
nhén nat Up (tang) hodc Down (giam) cho pha c6 d4u (>).

Nh&n nit menu dé chuyén sang pha khac. Chi nhap gia tri cho pha dwoc két néi dé
nhap gia tri ctia bwédc mét pha hoac hai pha, va nhap gia tri cho cac pha con lai la
“0”.

Né&u nhan nat menu & pha L3, Hinh 58 sé& hién thi.

Chon Yes bang cach s dung phim Up hodc Down d& Iwu gia tri nhap va nhan nat
menu. Nh&n menu dé dat lai gia tri khi No dwoc chon. Néu ban nh&n menu khi Yes
dwoc chon, Hinh 56 dwoc hién thi va ban hoan thanh viéc do Budc.

18 — Theo dbi bwérc vé xem s6 lan str dung

ST 1

STHTLZ
Ll‘._ AGE : :
1.5TRGE OH
YES »:HO
Hinh 60
1.5TRGE OFF

YES »XHO
Hinh 61

Truy cap menu dé theo déi cac bwéc va tim hiéu sé 1an str dung va tiép tuc bang
cach nhan nat menu cho dén khi Hinh 17 dwoc hién thi. Chon Yes bang cach nhap
nut Up hodc Down va nhan nat menu.

Hinh 59 s& hién thi. Dong dau tién cho biét budc hién tai va cho biét budc do co
dwoc bat hay khong. “Off’ bao hiéu rang budc dé dugc tat va “On” bao hiéu réng
budc dé dugc bat. Dong th hai hién thi s& 1an st dung buéc do. Chuyen t&i budc
ban mudn bang cach s dung nut Up hodc Down va nhan menu. Néu buéc d6
“On”, Hinh 60 dwoc hién thi, Chon Yes béng cach nhan nit Up hodc Down va nhan
nGt menu va thay thiét bj bat buéc.

va néu budc dé “Off’, Hinh 61 duoc hién thi, chon Yes béng cach nhan nut Up hoéc
Down va nhan nit menu va thay thiét bj tt bwdc d6. Nhan dédng thei 2 nat Up va
Down dé thoat.

Tudi tho clia cdng tac to va tu dién sé bj rdt ngan néu st dung nhiéu mot sé buéc
trong hé théng. Ngoai ra, tu dwoc yéu cau phai che mét thdi gian nhat dinh dé xa.
Néu hé thdng can mét tu khdng dwoc xa trong thdi gian nay, né cé thé gay anh
hwéng tiéu cuc dén viéc bu, vi thiét bj sé che trong khoang thdi gian nay. Thiét bi
duwoc yéu cau thém cac budc twong dwong véi cac budc dwoc st dung thwong
xuyén trong hé théng.

Thiét bi sé bat cac budc theo chi dinh clia thiét bi hoac twong dwong vé so lwong gidp kéo dai tudi tho ct cac cong tac
to va tu dién, gitp cho viéc bu bang cach can thiép vao hé thong trong cac khoang thoi gian ngan hon khi can thiét.
Yéu cau chénh léch gilra cac gia tri Bwdc phai nhé hon 10% dé thiét bi cé thé chap nhan hai hoac nhiéu giai doan

twong duong.

19 — Kiém tra bién dong

CURREMT T. TEST?

YEZ xiHO
Hinh 16

CURRENT T.
38-3 HMPEE

LALLE

Hinh 22

Truy cap menu dé thwc hién kiém tra bién dong. Nh&n nit menu cho dén khi Hinh 16
hién thi. Nhan nut Up hodc Down dé chon Yes rdi nhan nut menu. Thiét bj tat cac
Budc da bat, néu co, va canh bao nhw Hinh 46 dwoc hién thi.

Sau d6 thiét bj bat dau kiém tra bdng cach bat 3 budc dau tién, néu cong suét cla
bwéc da (tu dién 3 pha 1,5Kvar dd cho cac bién dong 30/5) va néu thiét bj c6 thé do
cac terminal két ndi, dong dau tién cta hinh 47 duoc hién thi.

Dé dam bao kiém tra ding, thiét bi bat lai cac budc trdc d6 mét lan niva. ]
N@u thiét bi cp thé do cac terminal két r]éi mot Iép np’a, hinh 47 sé hién th,i in cac ,dc‘)n‘g th&r nhat va th}'y 2.
Néu cbng suat clia Buwéc khong da, thiét bi sé c6 gang dat dwoc cong suat can thiét bang cach tang s6 lvgng Buéc .
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. o7 CTITE Truy cdp menu dé kiém tra do sy thay doi gia tri bién dong bang cach nhan nat menu
’ T' TE"IT_L I'IHTF:']' cho t&i khi Hinh 17 hién thi.

SIS M NE =SR] | Nhan nat Up hodc Down dé chon Yes va nhan nat menu. Thiét bi tit cac Bucc da
bat, néu co, va canh bao nhw Hinh 46 dwoc hién thi.

Sau d6 thiét bj bat dau kiém tra bdng cach bat 3 budc diu tién, néu cong suét cla
bwéc du (tu dién 3 pha 1,5Kvar di cho cac bién dong 30/5) va néu thiét bj cé thé do
cac terminal két ndi, dong dau tién cta hinh 47 duoc hién thi.

Figure 47

Dé dam bao kiém tra ding, thiét bi bat lai cac budc trvdc d6 mét lan niva. ]
N@u thiét bi cp thé do cac terminal két r]éi mot Iép n}i’a, hinh 47 sé hién th,i in cac ,dc‘>n‘g th&r nhat va th,l]’ 2.
Néu cbng suat clia Buwéc khong da, thiét bi sé co6 gang dat dwoc cong suat can thiét bang cach tang so lwong Buéc

20 — Chuén bj Biéu dé dong dién nhw thé nao?

Bang-1 | R | S | T | Thoigian | Bay la mét ng dung déc biét cho cac hé théng khong can bang.
1.Mau 1.00 | 1.00 | 1.50 | 230 phut Thiét bi nhan cac mau co cong suat phan khang khac nhau tir hé
2 Mau 0.50 | 0.50 | 1.00 | 153 phut thong va lwu chiing. Néu chénh Iéch gitra cac mau la nhé hon 15%,
3. MAu 0.70 | 1.20 | 0.70 | 150 phut chung sé dwoc thiét bj cho la twong dwong va téng hop thoi gian cda
4. Mau 1.60 | 1.50 | 1.60 | 125 phut chuing. Néu chenh léch trén 15%, thi thiét bj s& ghi lai ching dum
5 Mau 0.50 | 1.00 | 0.50 | 110 phut dang cac mau khac nhau va tang ty 1& 15% Ién 1 don vj va cb gang
6. Mau 0.35 | 035 | 0.35 | 98 phut kéo dai thoi gian lay mau.
;' mgﬂ 8;2 81895 822 ;i EEEE Cac méu cung cép thong tin vé sb budc dya trén gié tri phan phéi
9' VER 1'70 2'20 1'70 62 pht cong suat, gia tri tu dién va cudn khang va cac kiéu két noi bwéc (ba
P - - - = pha, hai pha va mot pha). Trong dong voi nhwng dir liéu nay, co thé
10. Mau 2.00 | 2.10 | 2.00 | 53 phut diéu chinh cAu tric buéc va do dung bu hiéu qua cho cac tai khong
can bang.
Bang - 2 o . .
Tu bu ba pha Xem biéu do dong dién bang cach nhan nit menu. Nhép theo thir tw
1. Mau 3Kvér, ba pha 230 phat cac mau, riéng biét gia tri va thoi gian cla ting pha trong dong dau
2 Mau 1,5Kvar, ba pha 153 phut tién, bat dau tr mau dau ti,én trén man hinh~trong Hinh 19. .
3. MAu 2Kvar, ba pha 150 phat géc gi:!\ tri dién dung c6 dau (-) trong cac mau. Ban co6 thé viét nhw
= - ang-1.
g' m:ﬂ jggi: E: EEZ ﬁg Em Thiét bi s& nhan biéu dd dong dién téi thidu mot ngay. Cac gié tri néu
6' VE 1’K b h 98 ohut trong Bang-1 bao gom 10 mau va mot khoang thoi gian hon 18 gio.
: gu var, ba pha p u Xac dinh s6 bwéc va gia tri clia cac budc dwa trén cac gia tri nay.
7. M?” 0,5Kvar, ba pha | 75 phL,’t DPam bao rang thoi gian cho cac mau dé bl véi sb budce it hon trong
8. Mgu 2,5Kvar, ba pha 74 phut vai pht.
9. Mau 5Kvar, ba pha 62 phut
10. Mau 6Kvar, ba pha 53 phut
Bang - 3
Tu bu mét pha Xem xét cac mau trong gidy & gia tri cao. Dau tién viét cac gia tri tu
R S T Thoi gian dién ba pha dwoc st dung trong mau nhw trong Bang-2. Chung ta sé
1. Mau 0.50 | 230 phut xac dinh tu dién ba pha st dung bang nay. ’
2 Mau 0.50 | 153 phut Cs)écdgié tri &nh hu’c’)’ngbdéhn tai nam trong khoang ttr 0,5kvar dén 6kvar.
= - tr dung gia tri trung binh cua céac tu.
2 mgz 0'50Gia' = thér?'so 122 SEEE Téng cong 5 Budc cac tu 3 pha 7Kvar bao gdm 0.5Kvar, 1Kvar, 2
5 Mau 0 50 110 phat don vi 1,§Kvar ya 2,5Kvar co thé dugc sty du.ng.. .
6. YER Gia t.ri thép 98 phut Trong khi xac dinh cac tu mét pha, viét cac gia tri tu mét pha cia tirng
- = - pha sau khi st dung cac gia tri ba pha trong Bang — 3.
7. Mfu G!&} tr! th?p 75 phlj't Tu mét pha 0.5Kvar dwoc yéu ciu cho pha T(L3) cho cac mau 1, 2 va
8. Mgu Gia tri thap 74 phl:|t 3 trong Bang — 3.
9. Mau 0.50 62 phut Tu mét pha 0.5Kvar dwoc yéu ciu cho pha R(L1) cho méau 3 trong
10. Mau Gia tri thap 53 phat Bang-3.

Tu mét pha 0.5Kvar dugc yéu cau cho pha S(L2) cho cac mau 5 va 9 trong Bang - 3.
Vi céac gia tri clia tu 1 pha trong cac mau 4, 6, 7, 8 va 10 1a thdp nén khong can phai l4y.
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Thei gian clia dong dién nén thdp hon thoi gian bd tri buéc khi cac tu dién
dwoc kich hoat. N&u khong, cong tac to va tu cé thé bj hdng.

Néu c6 céac tu ¢ cac gia tri cao, thi thdi gian b tri bwdc cling phai cao.

: : Néu c6 cac tu co gia tri thap, 300 mili giay (30X10) la du. Vi du, Gia tri =
Hinh 30 100X10 mili giay d& mang thoi gian dén 1 giay.

21 - Théi gian b6 tri bwéc

22 — Buwéc bu Cho phép ching ta nhap cac gia tri tai gitra bang bu va b Idém (cac gia tri
OFF SET STORE duoc doc b&i role phan khang hoac bd dém). Mot bwéc trong dwoc chi dinh
= = = 1Hl3 dé nhap gia tri cia bwdc nay. Nén nhap theo ding th ty cta budec.

OFF

Hinh 33

Sau d6, nén nhap gia tri bang tay cho bwéc nay trong khi thwc hién kiém tra buéc.

Can tim sy khac biét gitra tdng gia tri dién cam va dién dung ctia bd dém va relay phan khang trong mét khoang thoi
gian nhéat dinh (VD: 15 phut) dé xac dinh gia tri dwoc nhép cho buwéc nay. Néu gia tri dién cdm co sy khac biét thi gia tri
nhap vao buwéc phai co6 diu am (-). Sy khac biét dién cdm thwdng Ia do khéng cé tu dién cb dinh hodc do gia tri tu thap
s0 véi may bién ap.

Sw khac biét dién dung thwdng la do khodng cach day cap dai hodc gia tri tu dién cb dinh cao so véi may bién ap.

Vi du: Gia st tng gia tri dién dung (8.8.0) clia bd dém cao hon 1Kvar so véi tdng nang luvong dién dung cla role phan
khang. 1Kvar la gia tri dwoc dwa vao budc bu. Trong khi nhap gia tri béng tay cho bwéc nay, ta phai chia 1Kvar cho 3
(d& nhap gia tri cho tirng pha). Nén nhap cac gia tri L1(R)=30 L2(S)=30 va L3(T)=30.

Sau khi bwée bu dwgce xac dinh va gia tri cla bwédc bu dwoc nhap thd cong, thiét bi sé cho réng mot tai lién tuc dwoe rat
tlr hé théng. Thiét bi khéng bao gi& st dung budc dé niva.

Né&u ban mudn danh gia buéc ndy sau, chuyén buéc bl sang ché dd OFF (tat) trong menu cai d&t chuyén sau.

Thyc hién kiém tra bwéc mét 1an niva trwéc khi két ndi mot tu dién hodc cudn khang véi bwéc bu.

23 — D6 chia phan trng

Thiét bj bat va tat cac bwéc dé dap trng voi sw thay ddi lién tuc trén tai trong
— hé théng.

AL Didu nay c6 thé rat ngan tudi tho ctia cdng tac to va tu.
Figure 36 D0 phan giai phan hoi bi giam va thiét bj bu véi chuyén dbi budc it hon dé
ngan chan diéu nay.

Fezspond Esltion

Khi téing gid tri dd phan giai phan hdi, thiét bi sé& bu chinh xac hon bng cach chuyén déi bwéc nhidu hon.

24 — Kiém soat hé théng |

Thiét bi bat dau can thiép vao hé théng sau hoan thanh khi kiém tra bién dong va tu dién. Thiét bi s& bat budc hoac mot
nhém cac bwéce dwa trén cong suat cta hé thong. Thoi gian ché gitba cac bwdc la 300 mili giay trong khi bat mét nhém
buwdc.

Néu trén bé dém ghi inductive (dién cam) va cac gia tri dién dung xudng thap hon gia tri gi¢i han, ting gia tri cai dat
dién dung va giam gia tri cai dat dién cam. Tiép tuc tang gia tri néu thiét bi van hién thj dién cdm du da che 15 phat. Lap
lai qua trinh nay cho dén khi né dat gia tri gi&i han dién dung.

Vi thiét bj hoat ddng dwa trén dién dung, nén sé t6t hon néu can thiép dién cdm dya trén gia trj cai dat dién dung cao.
Kiém tra xem ¢4 tai ndo két ndi truéc bién dong khdng, néu né tiép tuc.

Néu khong c6 van dé& nao véi cac két ndi va hé théng cé sw bién dong dot ngot trong tai, kiém tra sé tiép diém duoc st
dung va thém buwéc cé cung gia tri v&i buwéc dwoce str dung nhidu nhéat.

Ngoai ra, thém cac gid tri tu dwoc yéu ciu theo nhu biéu dd dong dién.

Néu trén bé dém ghi capacitive (dién dung) hay giam gia tri cai d&t dién dung va téng gia tri cai dat dién cam. Kiém
tra bd dém sau khi ch& 15 phat. Néu né van dwoc ghi dién dung trén bo dém. Tiép tuc Iap lai qua trinh cho dén khi no
giam xudng dwéi gia tri gioi han. Néu hé théng khéng cho phép diéu nay, kiém tra xem co tai nao dwoc két ndi truée
bién dong khéng.

Néu khong c6 van d& nao vé&i cac két ndi, thém gia tri cudn khang dwoc yéu ciu theo nhw biéu dd dong dién.
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Néu c6 sw khac biét vé ti Ié gitra relay phan khang va bd dém, c6 thé cé mét két néi dwoc thuc hién véi tai gitra cac
bién dong véi relay phan khang va cac bién dong ctia bd dém. Néu co, thuc hién két néi nay sau cac bién dong cla relay
phan khang.

Néu cé khoang cach gitra bang didu khién bu va bang diéu khién bd dém, day cap co thé gay hiéu rng dién dung. Néu
khéng gay hiéu &ng dién dung, khéng can can thiép vao hé thdng. Néu cé gay hiéu tng, co thé can két néi cudn khang
shunt nhiéu nhw sy khac biét gitba chiing hodc dat bang diéu khién bu gan bang diéu khién bd dém.

Néu tu hdng, thay tu méi dé bu chinh xac hon va kiém tra lai cac bwédc lién quan bing menu. Sau khi cac kiém tra hoan
thanh, thiét bi s& bat dau bu tw dong.

25 — Cac sw cd c6 thé xay ra trong hé théng

Céng suét khong can bang trong pha: Néu cong suét trong cac pha khong can bang hay cbd gang can bdng cong suét
phan ph0| trong hé théng hosc thém cac bwéc phu hgp cho cac pha khdng can béng tir biéu dd dong dién.

Hé théng c6 séng hai: Cac thiét bj hinh thanh séng hai nhw bién tin, can bang dién t&r anh hwédng tiéu cuwc téi hé sb cong
suat. Can st dung cac bo loc séng hai trong cac hé théng.

Thay ddi tai dot ngét: Néu cac cong suét phan khang thay déi nhanh trong hé thdng, giam thoi gian can thiép cla tu va
thoi gian xa tu cda thiét bi. Thiét bj sé dap trng hé thdng rat nhanh. Tinh trang nay cé thé rat ngén tudi tho cia tu va cong
tac to. St dung cudn day xa cho cong tic to sé& gidp tiét kiém vai gidy. Thém bwdc cé cung gia tri véi cac bwdc duwoc sir
dung nhiéu nhat bang cach kiém tra sé lwong tiép diém st dung.

Chon cac gia tri tu phu hop: Nén két néi cac tu cé gia trung gian & cac buéc dé cho phép thiét bi can thiép véi cac mirc
cbng suét khac nhau.

Vi du: T4 hop tu dién phu hop hodc khéng phi hop dé st dung trong hé théng khoang 100Kwatt nhw dwéi day. Tinh toan
dwa trén tu ba pha 60Kvar.

Bang - 4
Buwéc ] 1 2 3 4 5 6 7 8 9
Kh°“r?g':";“ye“ 25KVar | 15KVar | 10KVar | 5KVar | 5KVar | 2,5KVar
Khuyén nghi 20KVar | 15KVar | 10KVar | 7,5KVar | 5KVar 2,5KVar | 1,5KVar | 1KVar 0,5KVar

Khéng thé thwe hién kiém tra bién dong:

e Do cac pha d& bui c6 thé da dwoc két ndi trwdc bién dong.
C6 thé do két ndi bién dong bj 16ng.
C6 thé do két ndi Idng trén ngudn c&p clia hé thdng bu.
Cac tu cla cac budc c6 thé khong duoc theo thir tw.
C6 thé co sy thay dbi tai dot ngdt trong hé thdng.

e It nhat mot trong cac bién dong bi 15i.
Thwe hién kiém tra bwéc: Cac pha clia bwdc duwoc do cé thé dwoc két ndi trdre bién dong. C6 thé két néi bj Idng trong
ngudn cap cla hé thdéng bu. Tu dién cla cac budc co thé khong dwoc theo thi tw, 1ang phi. Bién dong cé thé bi 16i.
Thay dbi dot ngdt trén tai trong hé théng cé thé [am thdi gian kiém tra 1au hon. C6 thé nhap gia tri clia bwdc béng tay trong
qua trinh kiém tra.

26 — Bao dwdng thiét bi

Ngét dién va thao két ndi thiét bi. Lau than thiét bj bing khdn dm hodc khin khd. Khéng st dung chat dan dién hay héa
chét c6 thé lam hang thiét bi.

Sau khi lam sach thiét bi, két néi lai thiét bi va dam bao thiét bi hoat dong sau khi cap dién.

27 — Kich thwéc

Hinh-62: Bup bén co6 ren (Linh kién) Hinh-63: Bup bén (Linh kién)
e 45mm ,l
| | 34mm [—1/\|—_|
| |
Bmm MM‘ ’MII:D [ N
- NSNS
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147mm

Figure-64: Mattruoc

147mm

147mm

143mm

Figure-65:E Mat sau

LU OO OO OO
138mm

114,5mm

143mm

28 — Bang tinh cac gia tri tu dién dwa trén kiéu két néi
Bang-4 R \A/ T \g’ T S N \g/ N
Ketnolbac | pcep 4 pha-
Céng Két néi 3 Két néi 2 gz‘; fr'l‘l?‘; Dy trung
suat tu Pha (Q/3) Pha (Q/4) tinh tinh
(2xQ/9) (Q/6)
0,5KVAR | 0,16 KVAR | 0,12KVAR | 0,11KVAR | 0,08 KVAR
1KVAR | 033KVAR | 0,25KVAR | 0,22KVAR | 0,16 KVAR
1,5KVAR | 05KVAR | 0,37KVAR | 0,33KVAR | 0,25KVAR
2,5KVAR | 0,83KVAR | 062KVAR | 0,55KVAR | 0,41 KVAR
5KVAR | 1,66KVAR | 125KVAR | 1,11KVAR | 0,83KVAR
75KVAR | 25KVAR | 187KVAR | 166KVAR | 1,25KVAR
10KVAR | 3,33KVAR | 2,5KVAR 2,22 KVAR | 1,66 KVAR
15 KVAR 5 KVAR 3,75KVAR | 3,33KVAR 2,5 KVAR
20 KVAR | 6,66 KVAR 5 KVAR 444 KVAR | 3,33KVAR
25KVAR | 833KVAR | 625KVAR | 555KVAR | 4,16 KVAR
30 KVAR | 10 KVAR 7,5 KVAR 6,66 KVAR 5 KVAR
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29 — Truyén théng va dia chi Modbus

MO AR Néu co t6i thiéu hai thiét bj (b6 Gém, relay phan khang, may phan tich nang luong,
- v.v... ) trén két ndi RS485 clia GSM hogc Ethernet modem, thong tin nhw so series
hoéc dia chi modbus dwoc yéu cu cho modem dé nhan dang thiét bi.

Hinh- 67

Co thé chi dinh dia chi modbus cua relay phan khang béng menu. Néu dong RS485 chi c6 mét relay phan khang, ban
khong can thay dbi dia chi modbus. Sé series 8 s6 dwoc ¢ dinh trén cac bd dém. Néu ban két ndi nhiéu hon mét relay
phan khang véi modem, can dadm bao réng cac dia chi modbus gidng nhau. Néu khong, di¥ liéu c6 thé sai. Cac gia tri Baud
rate=9600bps, Databit=8, Stopbit=1 va Parity=None dwoc cbé dinh trén Relay phan khang véi lién quan dén truyén théng.

30 — Giao tiép tir xa v&i GSM-MOD

Operator
Figure-68 ﬂ>>>

Internet
[ Server

Power
Analyser/
Electricity E GSM-MOD
Meter
RS485
CO0O0O0O0000QO0O0
A1 A2 A B 5V g TX RX
Power 220V
Factor A AC =
Controller E AX Electricity PC - Computer
Meter
RS485 GND RS232

Chi c6 relay phan khang hoac bd dém, va b phan tich nang lvong co thé duoc két ndi ¢é giao tiép tir xa véi GSM-MOD.
Giao tiép tlr xa cd thé dwoc thie voi b phan tich nang luong (b6 dém hoac relay phan khang) trén
www.tenseenerji.com(server) bang cach s dung dong di¥ liéu 100MB (dwoc khuyén nghij) tlr cac nha khai thac GSM.

31 — Giao tiép tir xa véi ETH-MOD-T

Q0000
. ETH-MOD-T
Flgure-69 o Ethernet Cable
ADSL Internet
Power Modem | Server
Analyser/ A RJ-45
Electricity B CQ;]nector RJ-45
Meter Connector
RS485
0]0]0]0]0)
A1 A2GND A B
RS485 220V
Power AC PC - Computer
A
Factor
Controller |-B
GND

Chi c6 relay phan khang hoac bd dém, va bd phan tich nang lugng co6 thé duoc két ndi dé giao tiép tir xa voi ETH-MOD.
Giao tiép tir xa c6 thé dwoc thue véi relay phén khang (bé dem hodc b phan tich nang lwgng) trén
www.tenseenerji.com(server) bang cach két n6i véi moét modem dang c6 internet.
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32 - Giao tiép véi USB-CON

Power
Analyser/ PC - Computer
II\Enle::trlmty 120R [~~~ Maximum 1000meter
eter A o, L E USB-CON =
Power B e M AN g 2
Factor E] D Twisted pair cabl w0 3]
Controller w0
¥amod @
Electricity i’:{D % 2 o
Meter 18 o {]
[ 5v |

Giai thich trén hinh-70: Power Analyser/Electricity Meter: Dong hé phan tich nang luong/Béng ho do dién
Power Factor Controller: Bo diéu khiép cong suat tu bu
Twisted pair cable: cap kép cé thé xoan, t6i da 1000 mét

Chi c6 mét thiét bi duy nhét c6 thé duoc két néi dé giao tiép véi USB-CON. Giao tiép duoc thyc hién béi cap USB &
khoang cach khodng 1000m (khoang cach c6 thé rat ngan dwa trén chiéu dai cla cap). Co thé giao tiép v&i phan mém
RGT-COM.
33 — Biéu dd két ndi kich hoat Thristor (chinh Iwu Silic)
Figure-71
RSN (w2 [z | DRGNS0 o2 I ~ [sv[e1] - [ - [ -] - [cea

[za[[lzal]lea Il
V\

12vi24v Capacitive 12Vi24V Inductive
Thristor Thristor
COoM Driver CcOM Driver

[iniigil IIRigil

DC Power 12Vi2aV
Supply
Al A2

[Jza

COM

Ne
s1||q|.-“52|||
L1 L P1|m=-=P2ﬂ-i
s g [ @2 C.T.
L2 e o ® R 8=
s19 @ [ @<= C.T.

L3 ‘m’g%.u

Kich hoat Thristor (Chinh lwu silic) dwgc str dung voi DC+V(12V/24V) thay vi kich hoat cong tac to véi giép di’ém khé trong
cac ma RGT-XX (T)X. Ngudn cap dién mét chidu DC (12V 1.2A hodc 24V 1,2A) phi hop véi driver 1a can thiét dé kich
hoat Thristor drivers.

N6 két ndi terminal (-) ctia nguén cép dién DC va terminal COM cua Thristor driver. Két ndi terminal (+) ca nguén cap dién
DC v&i ngd vao +V (két thuc kich hoat chung) clia relay phan khang. Két ndi cac Terminal (+) cda Thristor driver v&i ngd ra
bwéc (C1..C24) cua relay phan khang.

Thoi gian can thiép va thoi gian xa tu gidm xudng 0,1 gidy. Hé thong kich hoat thyristor dwoc s dung khi can can thigp
nhanh hon. N6 gilp kéo dai tudi tho cda tu.
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35 — Muc luc

34 — Théng sé ky thuat

NGi dung Trang Pién ap hoat déng 160 — 240V AC
1 | Biéu d6 két ndi bo didu khién cong suat tu bu (bapha) | 2 Tan sb hoat déng 50/ 60 Hz
2 | Biéu db két nbi bo diéu khién cong suét tu bu (mét pha) | 2 Cong suét hiéu dung <12VA
3 | Canh bao 2 Nhiét d6 hoat dong 20°C....55°C
Dai do dong dién 5mA - 5,5A
4 | Kétn6i RGT-18 / RGT-24 3 Sai sb do %1
5 | Lwuy vé lwa chon va két ndi bién dong 4 Ti s6 bién dong 5/5A........ 10000/5A
6 | Luuyvébu 4 Kiéu két ndi Terminal
7 Téng quat 4 Cong tic to’ relay 5A / 250V AC chiu tai
8 | St dung cac nut bam 4 | [ Ngb ra khéi déng <30V DC / <40mA
9 | Cautric 5 Cach dién két nbi 2.5kV
10 | Théng tin hién thi khi van hanh thiét bi 5 Toc do két noi 9600bps
Cac gia tri truyén thong | Datab.:8, Stopb.:1, Parity:None
11 | St dung menu [ 6 Trung gian két ndi RS485
Hién thj 2x16 LCD, man hinh 4 s6, leds
12 | Menu cai dat nang cao Puwong kinh day 2;_’)’“’“2 (Ng6 vao dong dién va dién
13 | Menu cai dat chuyén sau 1.5mm2 (Ngb ra buérc)
Sé buéc 8,12, 18,24
14 | Céc théng béo 9 Kiéu ldp Gan mat canh ta
15 | Khai dong thiét bi 9 Do cao hoat dong <2000m
Khdi lwgng <900Gr.
16 | Kiém tra budc 10 Cap dd bao vé IP41 [Bang didu khién], P00 [Than]
17 | Nhép tha cbéng gia tri bwdc 11 Kich thwéc 16 140mm x 140mm
18 | Theo déi bwéc va xem sb 1an st dung 11
19 | Kiém tra bién dong 11
20 | Chuéan bj Biéu d6 dong dién nhu thé nao? 12
21 | Thoi gian b tri clia budrc 13
22 | Budc bu 13
23 | Db chia phan (rng 13
24 | Kiém soat hé thdng 13
25 | Cac sw cb co thé xay ra trong hé thdng 14
26 | Bao duéng thiét bi 14
27 | Kich thuéc 14
28 | Bang tinh cac gia tri tu dién dwa trén kiéu két ndi 15
29 | Truyén théng va dia chi Modbus 16
30 | Giao tiép tir xa v&i GSM-MOD 16
31 | Giao tiép ttr xa v&i ETH-MOD-T 16
32 | Giao tiép tir xa v&i USB-CON 17
33 | Biéu dd két ndi kich hoat Thristor 17
34 | Thong sb ky thuat 18
35 | Muc luc 18
18 /18

RGT-12, RGT-18, RGT-24 BO BIEU KHIEN CONG SUAT TU BU BA PHA

D Tense’




(D Tense’

Tense Electrical Electronics Industry

THREE-PHASE REACTIVE POWER CONTROL RELAYS
MANUAL

1 11
Cos
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e Q) Qn®-mmem,
z W=y

EASYTO
USE

# Compensating the inductive and capacitive systems.

# RS485 Communication (RGT-XXH)

# Thyristor Triggered (RGT-XXTX)

# 2x16 LCD, 3x4 digit led display, with data and warning led indicator
3 phase, 3-current transformer

Three-phase, two-phase and single phase capacitor or shunt reactor can be connected

#*® kO

It shows the Active power, Reactive power, Cos ¢, THD, Total active and reactive values of each
phase on the display.
It shows the voltage, current and Cos ¢ values of each phase on the Led Display.

Power flow Chart (It records the reactive powers withdrawn)

L

Password protection.

#*

Setting the stage value manually (capacitor and shunt reactor].

Versiyon:4.7 MADE IN TURKEY c € @




1 - Reactive Power Control Relay Three-Phase Connection Diagram
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2 - Reactive Power Control Relay Single-Phase Connection Diagram
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3 - Warnings

e Use the device in accordance with the instructions given by us.
e Make sure that the LCD Display is kept away from the sunlight in order not to be damaged.

e Make sure that the operating temperature of the panel on which the device will be mounted
should be between -20 oC -55 oC.
e Leave minimum 5 cm space behind the device after it is mounted.

e Fix the device with the apparatus provided with the device on the front cover of the panel so as
not to be loose.

e Make sure that the panel on which the device operates is not in humid environment.

e Balance the internal and external temperatures for metal panels. Otherwise, water droplets
form on the ceiling of the panel due to the temperature difference in humid environments and
it is dangerous for the open connection bars.

e Include a switch or circuit breaker in the mounting.

e Keep the switch or the circuit breaker in a place close to the device and easy to reach for the
operator.

e Fix the device on the panel by using the fixing apparatus.

e Connect X/5[50/5A, 250/5A etc.] - type current transformers to the current transformer inputs.

e Connect phases to R terminals having a common stage phase by bridging. 2/18




® Mark the switch and circuit breaker as a disconnection unit for the device.
e Select the values of automat fuse used in the stages in accordance with the capacitor or the
reactor powers. Use separate automat fuse for each feed coil of the stage contactors.

e Stage contactors should resist to minimum two times of the current withdrawn by the
condenser or the reactor.

e Use compensation contactors and discharge coil for the stages.

e Make sure that the connection types (Figure-1, Figure-2] are suitable for the systems to be
used as three-phase or single phase.

e Single-phase connections on a three-phase system are only suitable with balanced power draw.
Otherwise, the desired rates cannot be obtained.

e Make sure that the energies to the stages are connected after the current transformer.

e Make sure that connection cables have no power during the mounting.

e Screened and twisted cable should be used for the input and output lines having no connection
with the network. These cables should not be passed close to the lines and devices having high
power.

e Mounting and electrical connections should be carried out by the technical personnel in
accordance with the instructions in the manual.

e Make sure that there is no power on the points coinciding with the connection terminals before
mounting the device.

e Feed cables should be in accordance with the requirements in IEC 60227 or IEC 60245.

4 - RGT-18 / RGT-24 Connection Label
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5 - Points to Take into Consideration in the Selection and Connection of Current Transformer

e Make sure that the current transformer value is higher than the maximum current drawn from
the system.

e Itis recommended to use a current transformer in class (can be specified as class, cl, kl) 0,5.

o Use the current transformers as X5 unless the special current transformers are delivered with
the device.

e Make sure that there is no load before the current transformers, otherwise there comes up
differences between the rates of the reactive and the counter.

e Connect the current transformer end terminals (k-l, $1-S2) according to the connection type.
(k-1 terminals of the current transformer connected to L1 phase to k1-11 terminals, k-1
terminals of the current transformer connected to L2 phase to k2-12 terminals and k-1
terminals of the current transformer connected to L3 phase to k3-13 terminals.)

® |n order to prevent any mistake while connecting the output terminals of the current
transformer, use cables in different colors for each phase or give a number for each cable.

e Keep the cables connected to the output terminals of the current transformer away from the
high-voltage line.
e Inorder to prevent any shake on the current transformer, fix it on the bus-bar, cable or rail.

6 - Points to Take into Consideration in Compensation

® The compensation starts with the regulation of the load distribution balancedly in the electrical
installation of the system.

® Do not designate the number of stages and the capacitor values in the places where there are
instant load changes or most loads are distributed imbalancedly.

® You can refer to the illustrations in Power Flow Graph for a more effective compensation to the
unbalanced loads in the system.

® Make sure that the new stages should be added easily for the changes likely to occur while
preparing the compensation panel (adding load or extracting load).

® Make sure that there is no instant load change in the system as much as possible during the
current transformer and stage measuring.

® The device stage measuring will be carried out automatically about every two weeks while the
system is fixed. Besides these, control it every three months. Renew the damaged contactors
or the condensers which have low values or are out of order.

® You are recommended to add new stages in the same value in terms of the contactor and
condenser in frequently used stages.

7 - General

Reactive power control relays are designed for the purpose of reducing the reactive powers
(inductive and capacitive) not used by the loads and drawn from the network. If inductive power
is drawn from the network, it intervenes by drawing capacitor in the suitable value. If the
capacitive power is drawn from the network, it intervenes by drawing shunt reactor in suitable
value. It tries to reduce the inductive/active and capacitive/active rates of the system this way.

8 - Use of the buttons

Menu button: |t is used to enter the menu, advance in the menu, verify the selection and save
the changes done.

UP button: It is used to change the values in the menu, switch among the Volt, Current and
Cos@ values in display group and navigate among the illustrations in the power flow graph.

DOWN button: It is used to change the values in the menu and navigate among the illustrations
in the power flow graph. Whenever the display images are pressed, it ensures switching among
the display images without waiting.
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Up and Down (ESC) button: It is used as cancel or exit button when the up and down buttons
are pressed in the same time. It cancels the test while Current and Stage tests are being taken.
It enables to exit the menu.

9 - General Structure

1- 2x16 LCD Display: It shows the information about the use of the device and the system.
2- Voltage Led: It notifies that the voltage of each phase is shown on the display group.
3- Current Led: It notifies that the current of each phase is shown on the display group.
4- Cos@ Led: It notifies that the Cos of each phase is shown on the display group.

9- Menu button

6- Up button

7- Down button

8- 3x4 digit display: It shows V, C, Cos@ values of each phase.

9- Harmonic Led: The harmonic led lights up when it is over 30% in the system.

10- Capacitive Led: It shows that the capacitive set value is excessed.

11- Normal Led: It shows that the capacitive and inductive rates are achieved.

12- Inductive Led: It shows that the inductive set value is excessed.

13- Stage Leds: It shows the stages on (lights up if it is drawn)

13 5 7 8 11 13 15 17

12

2 1

2 10

9

Sekil-4 8

RGT-18
POWER FACTOR RELAY

O @ Q=0

MENU Cown

While the device is operating normally, the lcd display shows
the active, reactive cos, 20-hour rates, THD, total active
i L1 energy (+), total active energy (-], total inductive and total
Sekil-5 capacitive data of each phase on the display by turns.

The Figure-5 shows the active (P) power values of L1(R]) phase on the first line. It shows
reactive (Q) power value and whether the phase is IND (inductive] or CAP (capacitive) on the
second line. It shows the other phases by turn as well.
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Figure-6 shows the Cos value of each phase. While the display
indicator of the device is Cos®, Lcd display keeps showing Figure-6.
Push the down button to continue.

Figure-7 shows about 20-hour total inductive/active and
capacitive/active rates. If you press the ESC button (up and down
buttons in the same time], the rates are reset.

Figure-8 shows the Total Harmonic Distortion (THD) rate of each
phase. When it is over 30%, the Har led on the right of the LCD
display lights up.

Figure-9 shows the total active energy drawn from the network.
You can reset the energy by entering the menu. Its unit is
Watt/hour (W.h) and the code of the counter: 1.8.0

Figure-10 shows the total active energy given to the network. You
can reset the energy by entering the menu. Its unit is
Watt/hour (W.h])

Figure-11 shows the total inductive energy drawn from the
network. You can reset the energy by entering the menu. Its unit
is Var/hour (Var.h) and the code of the counter: 5.8.0

Figure-12 shows the total capacitive energy drawn from the
network. You can reset the energy by entering the menu. Its unit is
Var/hour (Var.h) and the code of the counter:8.8.0

Figure-12

The values of (1.8.0) and (8.8.0) will be multiplied with the multiplier value in order to compare
the counter with the reactive in X5 type counters. E.g. in X5 counter with a current transformer of
700/5, the multiplier value=700/5=40.

The values in Figure-9 and 10 are specified in Watt and the values in Figure-11 and 12 are
specified in Var. You can obtain the values of Kwatt and Kvar by dividing these values by 5 or
putting point after three digits from the right side of the value.

11 - Menu Usage

Press the Menu button in order to enter the menu and advance in the menu. Press the ESC (up
and down buttons in the same time) for 2 sec. in order to exit the menu. Use the up and down
buttons in order to change any value in the menu and then press the menu button to save the

changes. . : .
When you press the menu button for the first time, the figure-13

stage values are displayed and the figure-14 is displayed
automatically after 4 sec. It shows which stage it is in order in the
first line and whether it is three-phase, double-phase or single
phase. In the second line, it shows the power values of the phases
L1(R), L2(S) and L3(T) from the left. You can see the other stage
values by pressing the up or down button. If there is (-] before the
4 power value, it shows that the power is shunt reactor (inductive).
It cancels the stage if the stage has both capacitor and rector or

= 8= f - E e none of them and it cannot use this stage. If there is 20% difference

Figure-14 between the phases in the stage, it detects the stage as error. But
it uses this stage when it is necessary. Figure-15 is displayed if you
press the menu button.
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Figure-15 When any change is made in the stages, this menu is
used. All or one of the stages can be measured by using this menu
and you can enter the stage value manually. Switch the mark of
(>>) to Yes by pressing the up or down button in order to test
the stage and press the menu button. Press the menu button to
advance in the menu.

Figure-16 When any change is made in the current transformer
or the connections, the current transformer test is done here.
Switch the mark to Yes by pressing the up or down button in
order to test and then press the menu button. Press the menu
button to advance in the menu.

Figure-17 It ensures manual controlling of the stages and shows
how many times the stage is used. Switch the mark to Yes by
pressing the up or down button in order to control the stage and
learn the number of stage use and then press the menu button.
Press the menu button to advance in the menu.

Figure-18 It saves the reactive powers drawn by the system from
the networks in examples with its time references in the power
flow graph. Figure-19 is displayed 2 sec after the figure-18 is
displayed. You can navigate among the examples by pressing the
up or down button. Press the menu button to advance in the menu.

Figure-20 You can access the advanced settings from here. Switch
the mark to Yes by pressing the up or down button in order to
enter the settings and then press the menu button. You can change
the current transformer value, inductive and capacitive set values,
intervention time, capacitor discharge time and enter the expert
menu. Press the menu button to advance in the menu.

Figure-21 You can enter the expert settings from here. Switch the
mark to Yes by pressing the up or down button in order to
enter and then press the menu button. Energy values can be reset,
power flow graph can be deleted, password value, stage transition
time, capacitive and inductive delay time, off set stage, inductive
and capacitive tolerance, and response resolution values can be entered by using this menu and
you can return to the factory default values. Press the menu button to advance in the menu.

Figure-21

12 - Advanced Settings Menu

When you get in the advanced settings menu, firstly the figure-22
is displayed. When you make changes in the current transformer
values, press the up or down buttons and enter the value specified
on the current transformer and then press the menu button. The
device releases any withdrawn stage and starts the current
transformer test. Factory default setting=5/5, Settings area:5/5-10000/5. Press the menu button to
advance in the menu.

Figure-22

Figure-23 The desired inductive/active rate is set. You can
change the set value by pressing the up or down button. Then press
the menu button to save. Factory default setting=5%,

Settings area:1%, -99% Press the menu button to advance in
the menu.

Figure-24 The desired capacitive/active rate is set. You can
change the set value by pressing the up or down button. Then press
the menu button to save. Factory default setting=11,

Settings area:1%, -99% Press the menu button to advance in
the menu.

Figure-24
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Figure-25 It determines the time of response to the power
variation in the system. You can change the response time by
pressing the up or down buttons. Then press the menu button
to save. Factory default setting=2sec, Settings area:0.4sec-20sec.
Press the menu button to advance in the menu.

Figure-26 It determines the capacitor discharge (repeating the
same stage) time. You can change the time by pressing the up or
] down button. Then press the menu button to save. Factory default
Figure-26 setting=14sec, Settings area:0.4sec-20sec.

When you press the menu button, the expert settings menu will be displayed. If you press the
menu button again before entering the expert settings menu, you return to the main menu.

13 - Expert Settings Menu

When you enter the expert settings menu, the Figure-27 will be
displayed for the first time. Password protection is activated to
enter the menu. There is no password protection when the

i password value is “off". Enter the password you wish by pressing
Figure-27 the up or down button and then press the menu button to save.
When you want to enter the menu again, the device asks you for the password. Enter here the
password that you used before by pressing the up or down buttons and press the menu button.
It will enter the menu if the password is correct. If it is wrong, it will return to the previous
display. Press the menu button to advance in the menu.

Figure-28 It resets the total active energy (+), active energy(-],
inductive energy and capacitive energy values. Switch the mark
to Yes in order to reset the energy values and then press the
menu button. Press the menu button to advance in the menu.

Figure-29 It deletes the examples in the power flow graph.
Switch the mark to Yes in order to delete the examples and press
the menu button. Press the menu button to advance in the menu.

Figure-30 It adjusts the inter stage wait time while it draws the
stages in groups. You can change this time by pressing the up or
down button. Then press the menu button to save. Factory default
setting=30X10(300)msec., Settings area:10msec, -2550msec.
Press the menu button to advance in the menu.

Figure-31 It adjusts the intervention time delay in capacitive
loads. This time is obtained by multiplying the multiplier value
with the intervention time. You can change the time by pressing
up or down button. Then press the menu button to save. Factory
default setting=1, Settings area:1-50. Press the menu button to
advance in the menu.

Figure-32 It adjusts the intervention time delay in inductive
loads. This time is obtained by multiplying the multiplier value
with the intervention time. You can change the time by pressing up
or down button. Then press the menu button to save. Factory
default setting=1, Settings area:1-50. Press the menu button to
advance in the menu.

Figure-33 It enables the load difference between the
compensation panel and the counter to reduce. You can select the
: stage on which you will enter this difference by pressing the up or
Figure-33 down buttons. Then press the menu button to save. Factory default
setting=0FF, Settings area: OFF- Stage No. Press the menu button
to advance in the menu.
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Figure-34 You can add tolerance to the desired inductive set
value. If the structure of the stage is not suitable for the system, it
prevents the device from maintaining and releasing more stages.
The system will not change stage until the system reaches the
inductive set value + inductive tolerance value. You can change the
tolerance value by pressing the up or down buttons. Then press the menu button to save. Factory
default setting=5, Settings area:1-20. Press the menu button to advance in the menu.

Figure-34

Figure-35 You can add tolerance to the desired capacitive set
value. If the structure of the stage is not suitable for the system, it
prevents the device from maintaining and releasing more stages.
The system will not change stage until the system reaches the
capacitive set value + capacitive tolerance value.

You can change the tolerance value by pressing the up or down buttons. Then press the menu
button to save. Factory default setting=1, Settings area:1-20. Press the menu button to advance
in the menu.

Figure-35

Figure-36 It ensures the device to stay dead during compensation.
You can change the deadness value by pressing the up or down
button. Then press the menu button to save. Factory default
setting=30, Settings area:1-60. Press the menu button to advance
in the menu.

Figure-38 It saves the intervention and stage discharge and stage
layout times, password, inductive set, capacitive set, inductive
S tolerance and capacitive tolerance, inductive delay, capacitive delay,
Figure-38 offset stage, response resolution values to the factory default values.
Switch the mark to Yes in order return to the factory default values and then press the menu
button. It returns to the main menu when the menu button is pressed again.

14 - Information Messages

Figure-39 The device makes automatic stage test about every 2
weeks when the powers are fixed. It informs that the stage test is
soon and the test will start.

Figure-40 The device informs that the condenser values of the
stage is insufficient considering the reactive power drawn by the
system and the condenser values need to be increased.

Figure-41 The device informs that there are capacitive powers
in the system. The shunt reactor to respond to the capacitive loads
is required to be added to the stage. Furthermore, control the
contact adhesion.

Figure-42 The device informs that the current flowing through
the transformer outlets is over 5 ampere. The current transformer
value should be increased otherwise current transformer and the
device may be damaged.

Figure-43 The device informs that the inductive limit values is
excessed. It is required to call the technical service.

Figure-44 The device informs that the capacitive limit values are
Figure-44 excessed. It is required to call the technical service.

15 - Start-up of the device

Before the device is energized, you must read the warnings and
the points to be taken into consideration. When the device
energized for the first time, the figure-45 is displayed. Enter the
current transformer value used in the system by pressing the up
or down button and then press the menu button. The figure-46 is
displayed. It gives warning to prevent any sudden load changed in
the system for better test results. Then it starts the current
- transformer test by drawing the first three stages.




The device writes the markings of 1 or -1 near each phase when
it completes the current transformer test. It starts a second test to
make certain the connection. When it concluded the test
successfully, a message is displayed like the figure-47. The
marking of "1" shows that the k and | terminals are
connected properly and the marking of “-1" shows that the connection of k and | terminals is
wrong. However, the device corrects the improper connection of k and | terminals automatically.

Figure-47

If the device does not reach the sufficient power in stage current,
a message like the figure- 48 is displayed and it tries to reach the
target power by increasing the number of the stage. If this warning
is displayed although all stages draw it means that the capacitors
in the stages have finished or at least one of the phases L1, L2 or
L3 does not come to the stage. If the stages of three phases are
shown low, the energy flowing to the stages may be connected
before the current transformers or there may be loose contact

Figure-49 between the current transformer k-l terminals. The phase or
phases with low stage current are displayed.

If the figure-49 is displays during the current transformer test, the class levels (cl., class) of the
current transformers may be high (1 or 3). The phase inlets of the device and the current
transformer k-1 terminals of that phase may not be in the same group. In this case, shut off the
device and change the place of the phases displayed and repeat the test. If the connections are
correct but it gives the same error again, there may be instant load variations. In this case, cancel
the test by pressing the ESC (up and down) button. Then normal operating display (figure-5) will be
shown. See the active (P) value of each phase from here. If the value is 1 Watt although the load is
drawn, change the k-l terminals of that phase. You will complete the current transformer
connection this way.

After the current transformer test is completed, the device starts
the stage test automatically and the figure-50 is displayed. The first
line shows the stage drawn.

The second line shows the stage (SINGLEPHASE; TWOPHASE and
THREEPHASE] measured before. If there are sudden load changes
in the system, it draws the same stage again (10 times at maximum)
for more reliable measurement. After the stage test finishes, the
figure-56 will be displayed. After the stage measurement is
completed, make sure that the device measured the stage values
just as you have connected by entering the menu.
just as you have connected by entering the menu. After the stage measurement is completed, make
sure that the device measured the stage values just as you have connected by entering the menu.
After the current transformer and stage tests are completed, the device turns to the normal
operating mode and starts to intervene depending on the requirement of the system.

16 - Doing Stage Test

Press the menu button and enter the menu in order to do the
stage test. Advance by pressing the menu button and select "Do the
Stage Test". Switch the mark to (>>) Yes and press the
menu button. Figure-52 will be displayed again. Select the option
Np—— - of Single by using the up or down button and press the menu
_ =1 _ B button. Figure-53 will be displayed. Select the stage that you want
S = AL ETME t0 measure by pressing the up or down button and press the menu
Figure-52 button. The device releases the stages drawn, warning message is
displayed as in figure-54 and starts to measure the stage that you
select. If the figure-55 is displayed after it releases the stage, it
means that there has been sudden load change in the system.
Re-test is possible for 10 times at maximum. After the stage test is
completed, the figure-56 is displayed. The device turns to normal
operating mode. Then enter the menu and control the values of the
stage that you measure by the stage values.
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17 - Entering Stage Value Manually

While performing the stage test, hold the up button when it
draws the stage until the figure-57 is displayed. It shows in the first
line the stage where you will enter the value. It shows in the second
line the phases L1(R], L2(S) and L3(T) starting from the left. In order
to enter values, press the up (increase) or down (reduce) button in
the phase with the mark (>). Press the menu button in order to
pass to the other phase. Enter value to the phase you connect only
in order to enter single phase or two-phase stage value and make
the value of the other phases "0". If you press the menu button in
L3 phase, the figure-58 is displayed. Select Yes by using the
up or down button in order to save the value you enter and press
the menu button. Press the menu button to set the value again

. when No option is selected. If you press the menu button when Yes
Figure-58 is selected, the figure-56 is displayed and you finish the stage
measurement.

18 - Stage Control and Learning the Number of Use

Enter the menu to control the stages or learn the number of use
and advance by pressing the menu button until the figure-17 is
displayed. Press the up or down button here to select Yes and press
the menu button. The figure-59 will be displayed. It shows in the
first line the stage that you are on and if the stage is drawn or not.
"Off" means the stage is released and "On” means the stage is
drawn. It shows the number of stage use in the second line. Go to
the stage you want by using the up or down buttons and press the
menu button. If the stage is "Off", the figure-60 will be displayed and
if the stage is "On", the figure-61 will be displayed. Select Yes when
it shows the figure-60 by using up or down buttons and press the
menu button and see it draws the stage. When the figure-61is
shown, select Yes by using up or down button, press the menu
button and see it releases the stage. Press the up and down button
together to exit.

Figure-61

The lifetime of the contactors and condensers shortens due to the intense use of some stages in
the systems. And also, capacitors are required to wait for a certain time to discharge. If the
system needs a capacitor not discharged within this time, it will affect the compensation
negatively as the device will wait for this period. It is required to add stages equivalent to those
used intensely for such cases. The device will draw the stages which are accepted by the device
as equivalent in the same number which extends the lifetime of the contactors and capacitors
and helps the compensation by intervening the system in a shorter time when necessary. It is
required that the difference between the stage values should be less than 10% so that the device
can accept two or more stages as equivalent.

19 - Doing Current Transformer Test

Enter the menu to do current transformer test and advance by
pressing the menu button until the figure-16 is displayed. Press
the up or down button here to select Yes and press the menu
button. It releases the stages drawn, if any, and the figure-46
warning display is shown. Then it starts the test by drawing the
first three stages, if the stage power is sufficient (1,5Kvar
three-phase capacitor is sufficient for 30/5 current transformers)
and if it could measure the connection terminals, the first line of the
. figure-47 is displayed. In order to guaranty the test, it draws the

Figure-22 same stages again. If it could measure the connection terminals
again, the figure-47 is displayed together with its first and second lines. If the stage power is
insufficient, the device tries to reach the required power level by increasing the number of stages.
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Enter the menu to test due to the change in current transformer
value and advance by pressing the menu button until the figure-17
is displayed. Press the up or down button here to select Yes and
press the menu button. It releases the stages drawn, if any, and
the figure-46 warning display is shown. Then it starts the test by
drawing the first three stages, if the stage power is sufficient
(1,5Kvar three-phase condenser is sufficient for 30/5 current
transformers) and if it could measure the connection terminals,
the first line of the figure-47 is displayed. In order to guaranty the
test, it draws the same stages again.

If it could measure the connection terminals again, the figure-47 is displayed together with its
first and second lines. If the stage power is insufficient, the device tries to reach the required
power level by increasing the number of stages.

20 -How to Prepare Power Flow Graph ?

Table-1 [ R S T Time | |tis anapplication especially for the unbalanced systems. It
— receives samples of different reactive powers from the
1.5ample | 1.00 | 1.00 | 1.50 |230min.| system and saves them. If the difference between the
2.Sample | 0.50 | 0.50 | 1.00 |153min.| examples is less than 15%, they are perceived by the device
3.Sample | 0.70 | 1.20 | 0.70 [150min/| @s equivalent and sum up their times. If the difference is
4S l 160 1 150 1 1.60 1125min over 15%, then the device records them as different samples
~ample | . : : —1 and increases the rate which is 15% by one unit and tries to
5.5ample | 0.50 | 1.00 | 0.50 |110min.| extend the sampling time.

6.Sample | 0.35 | 035 | 0.35 | 98min.| The samples give information about the number of stages

7.Sample | 0.19 | 019 | 0.20 | 75min.| based on power distribution, capacitor or reactor values

8.5ample | 0.85 | 0.85 | 0.86 | 74min/| and stage connection ways (three-phase, two-phase and

9 cample | 1.70 | 2.20 | 1.70 | 62mi single phase). In the line with these data, it is possible to
~ample | 1. : : m!n. adjust the structure of stage, and apply efficient

10.Sample| 2.00 | 2.10 | 2.00 | 53min.] compensation on unbalanced loads.

Table-2 Reach the power flow graph by pressing the menu button

Three Phase capacitors of the device. Write in which order the sample is, separate

1 Sampl 3Kvar th hasel 230mi value and time of each phase in the first line, starting from
->aMmpLe var three phase| 23UmMiN-| the first sample on the display in Figure-19. The capacitive

2.Sample | 1,5Kvar three phase|153min.| values have the marking of [—f/in the samples. You can write

3.Sample | 2Kvar three phase|150min.| as in Table-1.

4.Sample | 4,5Kvar three phase|125min. The device should receive power flow graph for minimum
one day. The values specified in Table-1 include 10 samples
— and a time period over 18 hours. Let's determine the
6.Sample | TKvar three phase| 98min.| numper and values of the staged by taking these values into
7.Sample | 0,5Kvar three phase| 75min.| consideration.
8.Sample | 2,5Kvar three phase| 74min. Make sure that the times for samples we will take into

: ' consideration for compensation having fewer stages are

5.Sample | 1,5Kvar three phase| 110min.

9.Sample 5Kvar three phase| 62min.

— in minutes.
10.5ample| 6Kvar three phase| 53min| Consider the samples in sec at high values.
Table-3 Firstly write the three-phase capacitor values to be used

Mono Phase Capacitors in the sample as in Table-2. We are going to determine the

R | S | . Time three-phase capacitors using this table..

1 Sample 0.50 |230min For between the lowest 0,5kvar and highest 6kvar to

' P . — interfere the loads, avarage values of capacitors must be
2.Sample 0.50 [153min.| ysed.
3.Sample | 0.50 0.50 |150min|  Tota( 5 stage 7Kvar three-phase capacitors including
4.Sample low value 125min.| 0.5Kvar, 1Kvar, 2 units of 1.5Kvar and 2.5Kvar can be used.
5.5ample 0.50 110min.|  While determining the mono-phase capacitors, write the
6.Sample low value 98min.| mono-phase capacitor values of each phase after using the
7.Sample low value 75min | three-phase ones as in the table-3.

_ l ] 74minl  0.5Kvar mono-phase capacitor is required for T(L3)
8.5ample ow vaue — phase for the samples 1, 2, and 3 in the table-3.
9.Sample 0.50 62min. o _
10.Sample low value 53min| 0.5Kvar mono-phase capacitor is required for R(L1)

phase for the samples 3 in the table-3.

0.5Kvar mono-phase capacitor is required for S(L2) phase for the samples 5 and 9 in the
table-3. As the mono-phase values in the examples 4, 6, 7, 8 and 10 are low, you don't need to take

into consideration.
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21 - Stage Layout Time

Time of the currents should be lower than the stage layout time
when the capacitors are activated. Otherwise, contactors and
condensers may be damaged. If there are capacitors having high
values, the stage layout time should be high. If there are
capacitors having low values in the stage, 300msec (30X10) is
sufficient. For example, it should be Value=100X10msec in order to
bring the time to 1 sec.

It ensures that we enter the load values between the
compensation panel and counter (the values read by the reactive
relay but the Counter). An empty stage is required to be designated
in order to enter the value of this stage. The order in which the
Figure-33 stage is should be entered.

Then you should enter the value manually for this stage while performing stage test. It is
required to find the difference between the total inductive and capacitive values of the counter
and reactive relay within a certain time period (e.g. 15 min) in order to determine the value to be
entered to this stage. If the inductive has the difference, then the value to be entered to the stage
must have negative (-} sign. The inductive difference generally results from absence of fixed
capacitor or its low value as compared to transformer. The capacitive difference generally
results from its long cable distance or fixed capacitor’'s high value s as compared to the
transformer.

Example: Suppose that total capacitive (8.8.0) value of the counter is 1Kvar higher than the total
capacitive energy of the reactive relay. 1Kvar is the value to be entered to the offset stage. While
entering the value manually to this stage, we must divide 1Kvar by 3 (in order to enter value for
each phase). The values of L1(R])=30 L2(S)=30 and L3(T)=30 should be entered.

After the offset stage is determined and the value of the offset stage is entered manually, the
device will presume that such a load is constantly drawn from the system any more. The device
will never use this stage. If you want to evaluate this stage later, switch the offset stage to off
mode from the expert setting menu. Perform the stage test again after you connect a capacitor
or shunt reactor to the offset stage.

23 - Response Resolution

The device draws and releases more stages in order to respond
to constantly changing loads in the system. This may shorten the
lifetime of the contactors and capacitors. The response resolution
is decreased and the device compensate with less stage switching
in order to stop this.

When we increase the value of the response resolution, the device compensates more precisely
by performing more stage switching.

Figure-36

24 - System Control

The device starts to intervene in the system after it finishes the current transformer and
condenser tests. The device will draw the stage or stage groups based on the power drawn by the
system. Interstage wait time is 300msec. while drawing the stage group.

If it is written inductive on the counter and the capacitive values is below the limit value,
increase the capacitive set value and decrease the inductive set value. Increase the value if the
device still shows inductive despite of waiting from 15 min. Repeat this process until it reaches
the capacitive limit value. As the device works as capacitive based, its better intervening in
inductive depends on high capacitive set value. Check if there is any load connected before the
current transformer, if it goes on. If there is no problem with the connections and the system has
sudden load variations, check the number of contact use and add stage having the same value
with the most used stage. And also, add the condenser values required according to the power
flow graph.

If it is written capacitive on the counter, decrease the capacitive set values and increase the
inductive set value. Check the counter after waiting for 15 min. If it is still written capacitive on the
counter, repeat this process until it falls below the limit value. If your system does not allow this,
check if there is any load connected before the current transformer. If there is no problem with
the connections, ass the reactor value required according to the power flow graph. 13118




If there is rate difference between the reactive and counter, there may be a connection made
to a load between the current transformers connected to reactive and the counter current
transformers. If any, make this connection after the reactive current transformers. If the distance
between the compensation panel and counter panel, the cable may cause capacitive effect. If it
does not cause capacitive penalty, there is no need to intervene in. But it causes penalty, then you
may need to connect shunt reactor as much as the difference between them or carry the
compensation panel near the counter panel.

If there are capacitors out of order, change them for better compensation and retest the
relevant stage from the menu. After the tests are completed, the device will start compensation
automatically.

25 - Problems likely to Occur in the Systems

Unbalanced Powers in the Phase: If the powers in the phases are unbalanced, try to balance the
power distribution in the system or add the stages suitable for the unbalanced phases from the
power current graph.

Systems with Harmonic: The devices forming harmonic such as inverter, electronic balances
affect the power factor negatively. It is required to use the harmonic filters in the systems.

Sudden Load Changes: If there are reactive powers changing quickly in the system, reduce the
condenser intervention time and capacitor discharge time of the device. The device responds the
system very quickly. This situation may cause the lifetime of the condensers and the contactors
shorten. Using discharge coils for the contactors saves a few seconds. Add stage having the same
value with the intensely used stages by checking the number of contact uses.

Selecting Suitable Condenser Values: It is recommended to connect the capacitors having
intermediate values at stages in order to enable the device to intervene in different powers.

Example: The capacitor combination suitable or not suitable for using in as system of about
100Kwatt is as below. It is designated based on a three-phase capacitor of 60Kvar.

Table-4
Stage 1 2 3 4 5 6 7 8 9
Reco,:;znded 25KVar | 15KVar | 10KVar | 5KVar | 5KVar | 2,5KVar

Recommended | 20KVar | 15KVar | 10KVar | 7,5KVar | 5KVar |2,5KVar | 1,5KVar| 1KVar | 0,5KVar

Failing to perform current transformer test: The phases to compensation may have been
connected before the current transformer. The may be loose contact in transformer connection.
There may be loose contact in the feeds of the compensation. The stage capacitors may be out
of order. There may be sudden load changes in the system. At least one of the current
transformers may be faulty.

Performing Stage Test: Phases of the stage measured may be connected before the current
transformer. There may be loose contact in the feeds of the compensation. Stage capacitors may
be out of order or wasted. Current transformer may be faulty. Sudden load changes in the system
may cause this test to last longer. You can enter stage value manually during the test.

26 - Maintenance of the Device

De-energize and disconnect the device. Clean the body of the device with a damp-dry or dry
cloth. Do not use conducting or chemical materials likely to damage the device to clean. After the
device is cleaned, complete the connections of it and make sure that the device is working by
energizing it.

27 - Dimensions
Figure-62: Threaded Sidelobe (Apparatus) Figure-63: Sidelobe (Apparatus)
| 45mm |
| (e -7
som 1] ]
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147mm

Figure-64: Front view
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147mm
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Figure-65:Back View
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Figure-66: Left Side Back

28 - Spreadsheet of Connection Type-Based Capacitor Values

138mm

R S T S T S N S N
Table-4 A/ A, A
Z Z
Phase-Neutral
copctor | a7 2ot e Mo e
(@/3) (Q/4) (2xQ/9) (a/6)
0,5 KVAR 0,76 KVAR | 0,12KVAR | 0,11 KVAR | 0,08 KVAR
1 KVAR 0,33 KVAR | 0,25 KVAR | 0,22 KVAR | 0,16 KVAR
1,5 KVAR 0,5 KVAR 0,37 KVAR | 0,33 KVAR | 0,25 KVAR
2,5 KVAR 0,83 KVAR | 0,62 KVAR | 0,55 KVAR | 0,41 KVAR
5 KVAR 1,66 KVAR | 1,25 KVAR | 1,11 KVAR | 0,83 KVAR
7,5 KVAR 2,5 KVAR 1,87 KVAR | 1,66 KVAR | 1,25 KVAR
10 KVAR 3,33 KVAR 2,5 KVAR 2,22 KVAR | 1,66 KVAR
15 KVAR 5 KVAR 3,75 KVAR | 3,33 KVAR 2,5 KVAR
20 KVAR 6,66 KVAR 5 KVAR 4,44 KVAR | 3,33 KVAR
25 KVAR 8,33 KVAR | 6,25 KVAR | 555 KVAR | 4,16 KVAR
30 KVAR 10 KVAR 7,5 KVAR 6,66 KVAR 5 KVAR

22mm

43mm
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29 - Communication and Modbus Address

Figure-67
You can designate the modbus address of the reactive relay from the menu. If the modeme Rs485
line has only one reactive relay, you don’'t need to change the modbus address. 8-digit serial
number is fixed on the counters. If you will connect more than one reactive relay to the modem,
then make sure that the modbus addresses are same. Otherwise, bad data occurs. The values
Baud rate=9600bps, Databit=8, Stopbit=1 and Parity=None are fixed on the reactive relay with

regard to communication.
30 - Remote Communication with GSM-MO0OD

Figure-68
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If there are minimum two devices (counter, reactive relay, energy
analyzer etc) on Rs485 connection of GSM or Ethernet modem,
information such as the serial number or modbus address is

required for the modem to recognize the device.
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GSM-MOD
00000000000
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Controller E

Internet
| Server

RS485

X Electricity

RX | Meter

GND| RS232

PC - Computer

Only the reactive relay or the counter and energy analyzer can be connected for remote
communication with GSM-MOD. Remote communication can be realized with reactive relay
(counter or energy analyzer) over www.tenseenerji.com (Server] by using the data line of 100MB
(recommended) from GSM operators.

31 - Remote Communication with ETH-MOD-T

Figure-69
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Only the reactive relay or the counter and energy analyzer together with it can be connected for
remote communication with ETH-MOD. Remote communication can be realized with reactive
relay(counter or energy analyzer) over www.tenseenerji.com (Server) by connect to a modem

having internet access
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32 - Communication with USB-CON

Power
Analyser/ PC - Computer
:\Enleftr'c'ty 20R ] Maximum 1000meter
eter A - 2 USB-CON =
Power ? S § kb
Factor GND Twisted pair cable O 3
Controller —— w0 Figure-70
] yamod @
Electricity el SN
A
Meter % % 8 §|§ e[
. | 5v |

Only a single device can be connected for communication with USB-CON. Communication is
realized by using USB cable at about 1000 meters-distance (the distance may shorten based on the
length of the cable). Communication with RGT-COM software is possible.

33 - Thristor Triggered Connection Chart

Figure-71
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[ [[j2a{] e il R;‘ W
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CcOoM Driver com  Driver
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L2 e i@ Il Oy
s10 @ [ @s20) C.T.
L3 . P1(K) - - =qu.)
C.T.

Thristor triggering is use with DC+V(12V/24V) instead of contactor triggering with dry contact in
RGT-XX (T)X models. A DC power supply source (12V 1.2A or 24V 1,2A] suitable for the driver is
required to trigger the thristor drivers. It connects to the (-] terminal of DC power-supply source
and COM terminal of thristor drivers . (+) terminal of DC power supply source connects to +V inlet
(common triggering end) of the reactive relay. (+) terminals of the thristor drivers connect to the
stage (C1..C24]) outlets of reactive relay.

Intervention and condenser discharge times fall down to 0,1 sec.
Thristor triggered systems are used where faster intervention is required.

[t extends the lifetime of condensers.
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