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TPM-05 — Pong ho phan tich ning lwong
Do va kiém sodt cdc théng sé cua lwdi dién

— Energy Analyzer —

Do séng hai dién ap téi bac thir 55 (L-N va L-L).

Do séng hai dong dién t&i bac thir 55.

3P3W hd tro cac két ndi 3P4W.

RS485 Modbus RTU.

Man hinh LCD 71.5 x 61.5

Hién thi cong suét tirng pha va tébng Céng suét hiru dung - Active power (P1, P2, P3, P%).

Hién thi cong suét tirng pha va tbng Céng suét phan khang — Reactive power (Q1, Q2, Q3, QX dién cdm
hoac dién dung).

Hién thi cong suét tirng pha va tbng Cong suét biéu kién- Apparent power (S1, S2, S3, S¥).
Hién thi cac Hé sé cong suét (PF) va gia tri cosX cla tirng pha.

Hién thi gia tri cwc tidu, cwe dai va trung binh cta dién ap pha-pha va dién ap pha- trung tinh (V)
Hién thi gia tri dong dién cua tirng pha va dong dién tbng (11,12, 13, 1%).

Hién thi tdng nang lwong hivu dung dau vao va dau ra (XkWh).

Hién thi tbng nang lwong phan khang dién cdm va dién dung (ZkVArh).

2 output relay (tuy chinh), 1 input k§ thuat sé

Nhat ky sw kién (dién ap cao, dién ap thap, mat ngudn, dién ap khong déu, dong dién cao, dong dién
khéng déu, gi¢i han tdng méo hai dién ap THDV va gi¢i han tong méo hai dong dién THDI).

C6 thé cai dat ngay va gio.

DPdng hé thoi gian thue.

Hién thi cac nhu ciu (demand).

C6 thé xoa nhat ky s kién, ndng lwong va nhu cau.
Menu dwoc bdo vé béng password.
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Figure-1: Kiéu két
nbi 3P3W:

Dong dién 3 pha va
dién ap 3 pha.
Khéng day trung
tinh.

Figure-2: Kiéu két néi
3P4W:

Dong dién 3 pha va dién ap
3 pha. Day trung tinh.

Figure-3: Dong dién 3 pha va
dién ap 3 pha. Day trung tinh.

Phu hop cho trung thé, di
kem may Bién dién ap.
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2. Lwu y vé Iwa chon va két ndi bién dong
= Lwu y: gia tri cGa bién dong cao hon dong tdi da dwoc rit ra tir hé théng.
= Nén st dung cép cua bién dong (nhw class, klas, cl, k) & 0.5.
= Dé tranh phirc tap khi két ndi terminal dau ra cda bién dong, siv dung cac mau khac nhau cho day
cap hoac danh so day cap.
= Gilr day cap két ndi v&i terminal dau ra cla bién dong xa dwéng day cao thé.
= Cb dinh bién dong vao bara, day cap hoac thanh ray dé tranh bij roi.

3. Canh bao:
= S{r dung thiét bi theo hwéng dan.
= Ba&o vé& man hinh LCD khéi &nh sang mat troi truc tiép.
= D& khodng trébng 5cm dang sau thiét bi sau khi lap dat.
= Cb dinh thiét bj vao mét truwdc ta véi linh kién di kém.
= Khong s dung thiét bi & noi dm wot.
L&p d&t thém khoa hodc ciu dao.
» Lap khoa hodc ciu dao & vj tri thuan tién cho ngwdi van hanh.
= Pam bao khéng c6 dién trong céap két ndi khi dang I&p dat thiét bi.
= Nén st dung cap co v6 boc hoac cap xoan tai cac duong dau vao va dau ra khong duoc két ndi véi
mang lwdi dién. Cac day cap nay khéng nén dat gan v&i dwdng day cong suat Ién va thiét bi.
= Lap rap va két ndi dién phai dwoc thuc hién bdi nhan vién ky thuat theo hwéng dan st dung.
Cap dan phai phu hop véi yéu cau cta IEC 60227 hodc IEC 60245.

4. Bao dwéng thiét bi:
= T4t ngudn thiét bj va thao cac két nbi.
* Lau than thiét bj bang khan 4m hoac kho.
= Khoéng s dung chét dan dién hodc hoa chéat dé lau thiét bj c6 thé gay hai cho thiét bi.
= Két ndi lai thiét bi sau khi lau, cap dién cho thiét bj va dam bao thiét bi hoat dong.

5. Théng tin chung:
= Pdng hd phan tich nang lwong TPM-05 do lwéng tai (load), dién ap (voltage), dong dién (current),
cos@, cong suét hivu dung (active power), cong suat phan khang (reactive power), gia tri cuc tiéu va
cwe dai cta tai va nhu cau (demand). Thiét bi ghi lai cac sw kién.
= Thiét bi do séng hai dong dién va dién ap 1&n t&i bac thi 55.

6. Cac thao tac dau tién:
= Vi ldng doc cac canh bao truéc khi cdp ngudn cho thiét bi.
= Két ndi thiét b theo So dd két nbi.
= Khi thiét bi dwoc cap dién 1an dau, figure-4 (hinh-4) hién thi trén man hinh. Trwdc tién, nhap ti s6 cla
bién dong vao menu cai dat. Néu mudn do dién trung thé véi bién dién ap, nhap ti sd bién dién ap.
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7. Gi&i thiéu man hinh:

Hién thi don vi ca gia trj do.

Hién thi pha cta gia tri do.

Hién thj cac gia tri:

V - Bbién ap,

| — DQng djén,

F — Tan so, i )

S — Céng suét biéu kién,

P — Coéng suat hiru dung,

PF — Hé sb cong suét,

THD-I — Topg dd méo hai dong dién,
THD-V — Tong dé méo hai dién ap,
Q — Cong suét phan khang.

Hién thi mirc dung lweng pin cla ddng hb.
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Xac dinh cac nang lvgng hiru dung nay dwoc nhap
vao.

Xac dinh cac nang lwong hiru dung nay dwoc xuét ra.

Xéac dinh réng cac nang luong phan khang nay 1a
dién cam.

Xéac dinh réng cac nang luong phan khang nay la
dién dung.

Xéac dinh réng cac nang luong phan khang nay la
dién cam.

Xac dinh rdng cac nang lwong phan khang nay 1a
dién dung.

Cho biét truyén théng da dwoc thye hién.

Cho biét gia tri hién thi 1a cuc tidu.

Cho biét gia tri hién thi 1a cuwc dai.

Cho biét gia tri hién thj 1a gia tri trung binh.

Cho biét gia tri hién thi 1a gia tri nhu cau.

Cho biét gia tri hién thi nhd hon 10%.

Cho biét gia tri hién thi I&n hon 10%.

Cho biét gia tri hién thi nhd hon 40%.

Cho biét gia trj hién thj Ién hon 80% cho déng dién va
I&n hon 20% cho séng hai.
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Din1 Qutl Out2
] il .
Din1: Co dién ap (1)
Din1: Khéng c6 dién ap (0)
. Relay 1 kich hoat
Outt: (doan mach)
i Relay 1 ngét
Out1: (hé mach)
out2: Relgy 2 dwoc kich hoat
(doan mach)
. Relay 2 t&t
Out2: (h& mach)

Téng nang lwong hiru dung

Tbng nédng lwgng phan khang cla dién
cam.

Tbng nédng lwgng phan khang cla dién
dung.



8. Cac nut bam

ESC:

SET:

DOWN:

RIGHT:

TPM-05 — Ddng hd phan tich ndng lwong
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Nhan nut nay khi dang truy cap menu dé thoat menu ma
khéng Iwu cac gia tri.

Nhan nut nay khi khéng truy cap vao menu, man hinh sé
ludn hién thj figure-4 (hinh-4).

Nhén nat nay dé truy cap vao menu / cac thong so.
NG sé ghi lai nhirng thay doi cta cac théng so va doi khdi
théng soO.

Nut bdm nay cho phép thwc hién do cac gié tri ngoai
menu.

NGt bAm nay hién thi cac gia tri do ngoai menu, cung voi
céc thong tin chi tiét.

Nut bdm gitp chuyén sang cac théng sb cai dat khac
khac khi dang truy cap menu.

Trong théng sb, n6 cho phép chuyén ddi gitra cac buéc
va cac théng sb.



9. Thong tin trén man hinh:
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Figure-7

Figure-4: Cho biét gia tri dién ap pha — trung tinh. Khi nhan nut RIGHT, figure-5 hién thi.
Figure-5: Cho biét gia tri dién ap cyc tiéu (YY) ctia dién ap pha — trung tinh. Khi nhan nat RIGHT, figure-6 duwoc hién thi.
Figure-6: Cho biét gia tr dién ap cuc dai (I[ER) cla dién ap pha - trung tinh. Khi nhan nat RIGHT, figure-7 dwoc hién thi.
Figure-7: Cho biét gia tri dién ap trung binh (XB) clia céc gia tri dién &p pha — trung tinh. Khi nh&n nat RIGHT, figure-8

dwoc hién thi.

Figure-8: Hién thj ngay va gi®, trong dé dién ap pha — trung tinh xuéng
dudi 90% (<Vtr x 230 x 0.9) cla cac gia tri dién ap dinh danh
(®%). Khi nhan nat RIGHT, céc gia tri thudc cac pha L2 va L3
sé& hién thj twong (ng trén man hinh. Khi nhan nit RIGHT,
figure-9 dwoc hién thi.

Figure-9: Hién thj ngay va gi®, trong do6 dién ap pha — trung tinh vwot
trén 110% (<Vtr x 230 x 1.1) cla cac gia tri dién ap dinh danh
(&M). Khi nhan nat RIGHT, cac gia tri thudc cac pha L2 va L3
hién thj twong tng trén man hinh. Khi nhan nat RIGHT,
figure-10 dwoc hién thi.
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Figure-9

Figure-10

Figure-10: Hién thi ngay va gi®, trong dé gia tri dién ap pha — trung tinh xudng dwdi 40% (Vir x 230 x 0.4) clia cac gia tri
dién ap dinh danh (), va xay ra mat tin hiéu. Khi nhan nat RIGHT, cac gié tri thudc cac pha L2 va L3 hién thi
twong &ng trén man hinh. Khi nhan niGt RIGHT , figure-11 dwoc hién thi.
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Figure-11: Hién thj cac gia tri dién ap pha — pha. Khi nhan nat RIGHT, figure-12 dwoc hién thi.
Figure-12: Hién thi cac gia tri dién ap cuwc tiéu (M) cha dién ap pha — pha. Khi nhan nit RIGHT, figure-13 dwoc hién thi.
Figure-13: Hién thi cac gia tri dién ap cuc dai (JER) cta dién ap pha — pha. Khi nhan nut RIGHT, figure-14 dwoc hién thi.
Figure-14: Hién thi cac gia tri dién ap trung binh ((X) cta cac dién 4p pha — pha. Khi nhan nat RIGHT, figure-15 dwoc

hién thi.

Figure-15: Hi&n thi ngay va gi®, trong d6 dién ap pha — pha xuéng dudi
90% (<Vtr x 230 x 0.9) clia cac gia tri dién ap dinh danh (Bf).
Khi nhan nat RIGHT, cac gia tri cia pha L23 va L31 hién thi

twong trng trén man hinh. Khi nhan nat RIGHT | figure-16 duoc

hién thi.

Figure-16: Hi&n thj ngay va gi®, trong d6 dién ap pha — pha vuot trén 110%

(<Vtr x 230 x 1.1) ctia cac gia tri dién ap dinh danh (). Khi

nhén nat RIGHT, céc gia tri clia pha L23 va L31 hién thi twong
trng trén man hinh. Khi nhan nat RIGHT, figure-17 dwoc hién thi.
Figure-17: Hién thj ngay va thoi gian, trong d6 dién ap pha — pha xubng dudi 40% (<Vir x 230 x 0.4) clia cac gia tri dién
ap dinh danh (@), va xay ra mat tin hiéu. Khi nhan nat RIGHT, cac gia tri clia pha L23 va L31 hién thj twong
trng trén man hinh. Khi nhan nat RIGHT, figure-18 dwoc hién thi.
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Figure-18 Figure-19 Figure-20 Figure-21 Figure-22

Figure-18: Hién thi cac gia tri dong dién cua tirng pha. Khi nhan nit RIGHT, figure-19 dwoc hién thi.
Figure-19: Hién thi cac gia tri dong dién cuc tiéu (Min) cla tirng pha. Khi nhan nat RIGHT, figure-20 dwoc

hién thi.

Figure-20: Hién thj cac gia tri dong dién cwc dai (Max) cla tirng pha. Khi nhan nat RIGHT, figure-21 dwoc

hién thi.

Figure-21: Hién thi cac gia tri dong dién trung binh (Ave) clia tirng pha. Khi nh&n nat RIGHT, figure-22 dwoc

hién thi.

Figure-22: Hién thj cac gia tri dong dién nhu cu (Dmd) cla tirng pha. Khi nhan nat RIGHT, figure-23 dwoc

hién thi.

Figure-23: Hién thj ngay va thoi gian clia nhu cau cta tirng pha. Khi
nhan nat RIGHT, cac gié tri clla pha L2 va L3 dworc hién thi
trén man hinh. Khi nhan nat RIGHT, figure-24 dwoc hién
thi.

Figure-24: Hién thi ngay va thoi gian ma gidi han dong dién (>Ctr x
0.80) ctiia moi pha bi vwrot qua. Khi nhan nut RIGHT, cac
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gié tri ca pha L2 va L3 duoc hién thi trén man hinh. Khi Figure-23 Figure-24
nhan nuat RIGHT, figure-25 dwoc hién thi.
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Figure-25: Hién thj cac gia tri cong suéat hiru dung (P) cho tirng pha. Khi nhan nat RIGHT, figure-26 dwoc

hién thi.

Figure-26: Hién thi cac gia tri cong suat hivu dung (P) cuwc dai (Max) cho tirng pha. Khi nhan nat RIGHT,

figure-27 dwoc hién thi.

Figure-27: Hién thi cac gia tri cong suét hiru dung (P) trung binh (Ave) cho tirng pha. Khi nhan nut RIGHT,

figure-28 dwoc hién th.

Figure-28: Hién thj cac gia tri cong suat hiru dung (P) nhu cau (Dmd) cho tirng pha. Khi nhan nat RIGHT,

figure-29 dwoc hién thi.

Figure-29: Hién thi ngay va thoi gian clia cong suét hiru dung (P) nhu cau clia tirng pha. Khi nhan nat RIGHT,
cac gia tri ctia pha L2 va L3 dworc hién thj trén man hinh. Khi nhan nat RIGHT, figure-30 dwoc hién

thi.
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Figure-30 Figure-31 Figure-32 Figure-33 Figure-34
Figure-30:rl-]|ii§: ttr?ii CAc gi4 tri cong suét phan khang (Q) cla tirng pha. Khi nhan nat RIGHT, Figure-31 dwoc

Figure-31:Hién thj cac gia tri cong suét phan khang (Q) cwe dai (Max) cua tirng pha. Khi nhan nut RIGHT,
Figure-32 dworc hién thi.

Figure-32: Hién thi cac gia tri cong suat phan khang (Q) trung binh (Ave) cuia tivng pha. Khi nhan nit RIGHT,
Figure-33 dworc hién thi.

Figure-33: Hién thi cac gia tri cong suét phan khang (Q) nhu cau (Dmd) ctia tirng pha. Khi nhan nat RIGHT,
Figure-34 dworc hién thi.

Figure-34: Hién thi ngay va thdi gian clia cdng suét phan khang (Q) ctia nhu cau. Khi nhan nit RIGHT, cac
gia tri ctia pha L2 va L3 dworc hién thi trén man hinh. Khi nhan nat RIGHT, figure-35 dwoc hién thi.
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Figure-35 Figure-36 Figure-37 Figure-38 Figure-39

Figure-35: Hién thj gia tri cong suat biéu kién (S) cta tirng pha. Khi nhan nat RIGHT, figure-36 dwoc hién thi.

Figure-36: Hién thj gia tri cong suat béu kién (S) cuc dai (Max) cla tirng pha. Khi nhan nat RIGHT, figure-37
dwoc hién thi.

Figure-37: Hién thj gia tri cong suét biéu kién (S) trung binh (Ave) cta tirng pha. Khi nhan nat RIGHT, figure-
38 dwoc hién thi.

Figure-38: Hién thi gia tri cong suét biéu kién (S) nhu cau (Dmd) cula tirng pha. Khi nh&n nat RIGHT, figure-
39 dwoc hién thi.

Figure-39: Hién thj ngay va thoi gian cia cong suét biéu kién (S) nhu cau. Khi nhan nut RIGHT, figure-40
dwoc hién thi.
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Figure-40 Figure-41 Figure-42 Figure-43 Figure-44

Figure-40: Hién thj gia tri hé s cong suét (PF) cla tirng pha. Khi nhan nat RIGHT, figure-41 dwoc hién thi.

Figure-41:Hién thi ngay va thdi gian cta tirng pha khi gi¢i han hé sb cong suét (<0,80) ctia mdi pha Ia

ha xudng (Lmt). Khi nhan nut RIGHT, cac gia tri ciia pha L2 va L3 dwoc hién thi trén man hinh. Khi nhan nat
RIGHT, figure-42 dwoc hién thi.

Figure-42: Hién thj gia tri tn sb (F) cta trng pha. Khi nhan nat RIGHT, figure-43 dwoc hién thi.

Figure-43: Hién thi tdng d6 méo hai dién ap (THD-V) cla tirng pha. Khi nhan nut RIGHT, figure-44 dwoc hién
thi.

Figure-44: Hién thi tong d6 méo hai dong dién (THD-I) cda tirng pha. Khi nhan nat RIGHT, figure-45 dwoc
hién thi.
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Figure-45 Figure-46 Figure-47 Figure-48 Figure-49

Figure-45: Hién thj ngay va thoi gian méi pha vuot qua (>20%) gidi han tdng d6 méo hai dién ap (THD-V). Khi
nhan nut RIGHT, céc gi4 tri ciia pha L2 va L3 dwoc hién thj trén man hinh. Khi nhan nat mi tén
sang phai, figure-46 dwoc hién thi.

Figure-46: Hién thi ngay va thoi gian mdi pha vuwot qua (>%20) gidi han tdng d6 méo hai dong dién (THD-).
Khi nh&n nat RIGHT, céc gia tri clia pha L2 va L3 dwoc hién thi trén man hinh. Khi nhan nut
RIGHT, figure-47 dwoc hién thi.

Figure-47:Hién thi gia tri séng hai dién ap t&i bac thi 55, v&i 3 gia tri trén méi man hinh. Khi nhan nat RIGHT,
céac gia tri ctia pha L2 va L3 dworc hién thj trén man hinh. Khi nhan nat RIGHT, figure-48 dwoc hién

thi.

Figure-48: Hién thi gia tri song hai dong dién t&i bac thir 55, véi 3 gia tri trén méi man hinh. Khi nhan nat
RIGHT, c4c gia tri clia pha L2 va L3 dwoc hién thi trén man hinh. Khi nhan nat RIGHT, figure-49
dwoc hién thi.

Figure-49: Hién thi cac gia tri nang lwgng phan khang ctia dién cdm va dién dung, néng lweng hiru dung nhap
vao cla tirng pha. Khi nhan nat RIGHT; Figure-50 dwoc hién thi.
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Figure-50: Hién thj gia tri ndng lwong hivu dung nhap vao cla tirvng pha. Khi nhan nat RIGHT; Figure-51 duoc

hién thi.

Figure-51:Hién thj gia tri nang lwong hiru dung xuét ra cta tirng pha. Khi nhan nit RIGHT, Figure-52 dwoc

hién thi.

Figure-52: Hién thi gia tri nang lwong phan khang dién cadm cla tirng pha. Khi nhan nat RIGHT; Figure-53

dwoc hién thi. ,
Figure-53: Hiéen thi gia tri nang lwgng phan khang dién dung cua tirng pha. Khi nhan nut RIGHT; Figure-54

dwoc hién thi.
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Figure-54 Figure-55

Figure-54:
Figure-55:
Figure-56:
Figure-57:
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Figure-56

Figure-57

Hién thi sw bat thwéng dién ap cla cac pha véi nhau. Khi nhan nat RIGHT; Figure-55 dwoc hién thi.

Hién thi sw bat thwéng dong dién cla cac pha véi nhau. Khi nhan nat RIGHT; Figure-56 dworc hién th.
Hién thi ngay va thoi gian. Khi nhan nat RIGHT; Figure-57 dwoc hién thi.
St dung dé& cai dat thiét bi. Khi nhan nit RIGHT; Figure-4 duoc hién thj.



10. Xem nhanh théng tin trén man hinh
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Figure-11

Figure-18

Khi thiét bi dworc cap dién, Figure-4 dwoc hién thi.
Khi nhan nat Down, Figure-11 dwoc hién thi.
Khi nh&n nat Down, Figure-18 dwoc hién thi.
Khi nh&n nat Down, Figure-25 dwoc hién thi.
Khi nh&n nat Down, Figure-30 dwoc hién thi.
Khi nhan nat Down, Figure-35 dwoc hién thi.
Khi nhan nat Down, Figure-40 dwoc hién thi.
Khi nhan nat Down, Figure-42 dwoc hién thi.
Khi nh&n nat Down, Figure-43 dwoc hién thi.
Khi nh&n nat Down, Figure-49 dwoc hién thi.
Khi nh&n nat Down, Figure-54 dwoc hién thi.
Khi nhan nut Down, Figure-56 dwoc hién thi.
Khi nh&n nat Down, Figure-57 dwoc hién thi.
Khi nh&n nat Down, Figure-4 dwoc hién thi.

Figure-4:
Figure-11:
Figure-18:
Figure-25:
Figure-30:
Figure-35:
Figure-40:
Figure-42:
Figure-43:
Figure-49:
khang).
Figure-54:
Figure-56:
Figure-57:

Hién thj cac gia tri dién ap pha — trung tinh.
Hién thi cac gia tri dién ap pha — pha.

Hién thi cac gia tri dong dién.
Hién thi cac gia tri cong suat hivu dung (P)
Hién thi cac gia tri cong suat phan khang (Q).
Hién thi cac gia tri cong suét biéu kién (S).
Hién thi cac gia tri hé s6 cong suat (PF).

Hién thi cac gia tri tan sb.

Hién thi tbng do6 méo hai dién ap.

Hién thi tbng gia tri n&ng lwong (hiku dung va phan

Hién thi ty 1é mat can bang dién ap.

Hién thi ngay va thoi gian.
S dung dé truy cap menu.
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11. CAu tric Menu

SEE PRSS
© > Ty
i CACS Figure-58 Ch G
Figure-57 @
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Figure-68
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Qub ! SEE

Figure-67
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Figure-é66
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Figure-65

Figure-59

Néu nhan nut Set khi figure-57 dang hién thj, figure-58 sé& hién
thi yéu cau password.

Néu da tao password, nhap password rdi nhan nut Set.

Néu chwa tao password, gitr nguyén password mac dinh Ia
"0000"

nhan nut Set dé vao menu, Figure-59 sé hién thi.

Nhan nut RIGHT trong menu dé chuyén sang thong sé khac.
nhan nut Set dé cai dat, nhan Esc dé thoat khéi menu.

Figure-59: S&r dung dé nhap ti sb bién dong.

Figure-60: S dung dé nhap ti sé bién dién ap.

Figure-61: Sir dung dé cai dat truyén thong.

Figure-62: S&r dung dé xoa di¥ liéu nang lwong (Energy), nhu cau
(Demand) va s kién (Event).

Figure-63: Sir dung dé cai password.

Figure-64: Sir dung dé xac dinh kiéu két ndi.

Figure-65: S dung dé cai dat ngay.

Figure-66: Sir dung dé cai dat thoi gian.

Figure-67: S dung dé chi dinh nhiém vy cho Relay 1.
Figure-68: Str dung dé chi dinh nhiém vy cho Relay 2.
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11.1 — Cai dat ti s6 bién dong:
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11.2 — Thay d6i ti s6 bién dién ap:
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11.3 — Cai dat truyén théng tir xa RS485:
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Dé thay déi ti sb bién dong, nhan nut Set khi figure-59
dang hién thi. Figure-69 s& hién thj trén man hinh. Nhén
nut RIGHT dé chuyén qua lai gitra cac chir s6. Nhan nut
Down dé thay ddi gia tri chiv sé dwoc gach chan. Sau khi
nhap ti s, nhan nat Set dé lwu gia tri va figure-59 dwoc
hién thi. C6 thé chuyén sang théng sb khac trong menu
béng cach nhan nut RIGHT hodc thoat menu bang cach
nhén Esc.

VD: Ti s6 bién dong 100 / 5A (gia tri s6 nhan) la 20. Gia tri
bién dong (CTR) can cai dat la 0020.

D& thay ddi ti s6 bién dién ap, nhan nat Set khi figure-60
dang hién thi. Figure-70 s& hién thj trén man hinh. Nhan
nut RIGHT dé chuyén qua lai gitra cac chiv s6. Nhan nat
Down dé thay ddi gia tri chir s6 dwoc gach chan. Sau khi
nhap ti s6, nhan nat Set dé lwu gia tri va figure-60 duoc
hién thi. C6 thé chuyén sang théng sb khac trong menu
béng cach nhan nat RIGHT hodc thoat menu béng cach
nhén Esc.

VD: Trung thé (M.V.) = Nhap ti s6 bién dién ap dé chuyén
ddi 34.500V thanh 110V. Ti sé bién dién ap =34,500 / 110
=313,6. Gia trj bién dién ap (VTR) can cai dat 1a 313.6.

D& thay ddi cai dat truyén thong tlr xa RS-485, nhan nut
Set khi figure-61 dang hién thi. Figure-71 sé& hién thj trén
man hinh. Hai théng sb can cai dét la:

Baudrate (br — téc do truyén théng) va

Modbus ID (Id - sé nhan dang thiét bj trén dwéng RS
485). Nhan nat RIGHT dé di chuyén diu chadm (.) dén
thong s& mudn cai dat.

Sau dé thay déi gia tri thong sé béng cach nhan nat
Down. Khi nhan nut Set, cac thay doi sé duwoc lwu va
Figure-61 hién thj. C6 thé chuyén sang théng sb khac

trong menu bang cach nhan nut RIGHT hoéc thoat menu béng cach nhan Esc.

Gia tri Modbus ID (MBID); khi ¢ nhiéu hon mét thiét bi truyén thong két nbi voi modem, s6 Serial va dia chi Modbus phai
khac nhau. Trong nhirng trwedng hop nhw vay, hdy nhap mot gia tri khac tlr cac thiét bi khac.
Baudrate(br): 1200 - 115200 bps, ModBus ID(Id): 1 — 247, Stop bits: 1, Party: none.

11.4 — Xoa div liéu nang lwong (Energy), nhu cau (Demand), sw kién (Event):

dELELE

D out ow2

G

Figure-62

©

e

@

Fn YES
dE n
L0 nd

Figure-72

TPM-05 — Ddng hd phan tich ndng lwong

Dé xo04a cac di¥ liéu, nhén nat Set khi man hinh hién thi.
Figure-71 sé& hién thj. C6 thé xoa 3 di¥ liéu: Nang lwong
(En), nhu cau (dE) va nhat ky sw kién (LE). Nhan nut
RIGHT dé di chuyén d4u (.) t&i di liéu mudn xoa.

Sau d6 nh&n nut Down dé chuyén gia tri thanh “yes". Gitr
gia tri "no" cho cac di lieu khéng mudn xoa.

Khi nhan nut Set, cac di liéu véi gia tri “yes” sé duwoc xoa
va Figure-62 dwoc hién thj.

C6 thé chuyén sang théng sé khac trong menu béng cach
nhan nat RIGHT hoéc thoat menu bang cach nhan Esc.



11.5 — Nhap gia tri

password:
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11.6 — Thay déi kiéu két néi:
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Dé dbi password; Nhan nut Set khi Figure-63 dang
hién thi trén man hinh. Figure-73 sé hién thj. Dé
chon gié tri ch® s6 mudn thay ddi, nhan nut RIGHT.
Nhan nut Down dé thay ddi gia tri ciia chir s6 dwoc
gach chan. Néu nhan nut Set sau khi nhap
password, password sé dwoc luwu, figure-63 sé& hién
thi.

Nha&n nut RIGHT dé chuyén sang théng sé khac
trong menu ho&c nhan Esc dé thoat khéi menu.

Dé thay dbi kiéu két ndi, nhan nut Set khi Figure-64
dang hién thj trén man hinh. Figure-74 sé& hién thi.
Thiét bi h6 tro 2 kiéu két néi: 3P4L (dong dién 3
pha, dién ap 3 pha cé trung tinh) va 3P3L (dong
dién 3 pha, dién ap 3 pha, khéng c6 trung tinh).
Kiéu két ndi dwoc thdong bao "Set" sé dwoc chap
nhan. Nhan nat RIGHT dé thay dbi kiéu két néi.

Sau khi chon kiéu két ndi, nhan nut Set dé lwu thay

dbi. Figure-64 s& dwoc hién thi. Co thé chuyén sang thong s6 khac trong menu bang cach nhan nit RIGHT
hodc thoat menu bang cach nhan Esc.

11.7 — Cai dat ngay:
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Figure-75

Dé thay ddi ngay, nhan nut Set khi Figure-65 dang
hién thi trén man hinh. Figure-75 s& hién thi. DAu
gach chan dang & thong sb “ngay”. Nhan nut Down
dé thay déi ngay. Sau d6, néu nhan nit RIGHT, d4u
gach chan chuyén sang “thang”. Nh&n nat Down dé
thay déi thang. Sau d6, néu nhan tiép nut RIGHT,
dau gach chan chuyén sang “ndm”. Nhan nat Down
dé thay doi nam.

Sau khi ngay-thang-ndm da cap nhat, nhan Set dé

lwu thay dbi va Figure-65 hién thi. C6 thé chuyén sang thong s6 khac trong menu bang cach nhan nt RIGHT
hoac thoat menu bang cach nhan Esc. Hién thi ngay trén man hinh sé theo tht tw Ngay/ Thang/ Nam.

11.8 — Cai dat gio=:
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Figure-6é
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Figure-76

Dé thay dbi gio, nhan nut Set khi Figure-66 dang
hién thi. Figure-76 sé hién thi; dau gach chan dang
& thong sb Gid.

Nhan nut Down dé thay déi Gio. Sau dé nhan nat
RIGHT, d4u gach chan chuyén sang théng sé Phut.
Nhan n.t Down dé thay déi Phut, tiép tuc thay dbi
thong sé Giay theo cach nhw trén. Sau d6 nhan Set
dé lwu thay ddi va figure-66 sé hién thi.

C6 thé chuyén sang théng sé khac trong menu

bang cach nhan nut RIGHT hodc thoat menu bang cach nhan Esc.
Gi¢ dwge cai dat theo dinh dang 24 gid.

TPM-05 — Ddng hd phan tich ndng lwong



Oki=1-

11.9 — Phén céng nhiém vu cho Relay 1 va Relay 2:

Out | SEE

Dinl Dl Qw

@

Dé& phan coéng nhiém vu cho relay 1, nhan nit Set
khi figure-77 dang hién thi.

Co 3 cai dat:

Thong sb (Parameter >PAr),

Ham (Function>Fun-cé gia tri)

Gia tri (Valua>VAL).

PRr OFF
Fun hl ]
UAL -

Dl Ot Owz

e
44—

@

Figure-67

Figure-77

Nhan nat RIGHT dé di chuyén d4u (.) t&i cai d&t Thong sb (PAr).

Nhan nut Down dé thay di théng sé (PAr).

Sau d6 nhan nut RIGHT dé chuyén dau (.) t6i cai dat Ham (Fun)

Nhan nut Down dé cai d&t Ham & mac thap hodc cao.

Nhan nat RIGHT dé di chuyén d4u (.) t&i cai dat Gia tri (VAL).

Nhan nut Down dé thay dbi gia tri.

Sau d6 nhan nat Set, nhiém vu sé duoc phan cong cho relay 1 va Figure-67 dwoc hién thi.

C6 thé chuyén sang thong s khac trong menu bang cach nhan nit RIGHT hodc thoat menu bang cach nhan

Esc.

Cac théng s6 (PAr):

Ham (Fun):
Gia trj (Val):
Lwuy 1:

Lwuy 2:

Lwuy 3:

Vi du:

bién ap (ULn),

Dong dién (ILn),

Tbng dong dién (ILt),

Tbng d6 méo hai dién ap (thdV),
Tbng d6 méo hai dong dién (thdl),
Heé sb cong suét (PF),

Mat can bang Dién ap (U Un),
Mat can bang Dong dién (I Un),
Dau vao ky thuat sé (dl n)

va off (OFF).

Cac Ham duwoc ap dung cho cac théng sé: néu Ién hon gia tri (hl) va nhd hon gia tri (LO).
Gié tri dwoc dat cho cac théng sb.
Gia tri tré dwoc cb dinh & mirc 5%.

Viéc phan cong nhiém vu cho relay 2 twong tw cach phan cong relay 1. Dé vao cai dat,
nhan nut Set khi figure-68 dang hién thi dé thwc hién.

Dé str dung thong sb dau vao dang ky thuat sb, cAp nang lwong 9V-24DC tir 16i vao cla
d4u vao dén thiét bi. Néu muén relay kich hoat, chon ham HI; néu muén relay kich hoat
khi khéng c6é dién, chon ham LO. Sy thay ddi ctia dién ap tai di liéu dau vao phai téi
thiéu & mot giay (1Hz).

Khi dién ap tang trén 250V, hay bat relay 1. Nén cai dat Thong sé (PAr)=ULn, Ham
(fun)=hl va gia tri (VAL)=250V. Sau khi relay 1 dwoc cai d&t nhw trén; néu mét trong cac
gia tri dién ap tang trén 250V; relay 1 dwoc kich hoat (tiép diém bi doan mach). Khi tat ca
céc gia tri dién ap dudi 5% cuta 250V; relay ngwng hoat déng (tiép diém hé mach)

TPM-05 — Ddng hd phan tich ndng lwong



12 — Bang cac gia tri trong menu:

Oki=1-

Ky hiéu Théng s6 Pon vi Gia tri mac dinh Gia trj nhé nhét Gia trj Ion nhat
Ctr Ti sb bién dong - 1 1 5000
Vir Ti s6 bién dién ap - 1.0 0.1 999.9
br Baudrate bps 9600 1200 115200

- Stop bits - 1 - -
- Data bits - 8 - -
- Parity - None - -
Id ModBus ID - 1 1 247
En Xoa tébng nédng lwong - No Yes No
dE Xoa cac gia tri demand - No Yes No
LO Xoa di¥ liéu s kién - No Yes No
PASS Password - 0 0 9999
Con Type Kiéu két ndi - 3P4L 3P4L 3P3L
Date Set Ngay - - 2000 2100
Time Set Gio - - - -
A I’ OFF, Uln, lIn, IIt, thdU, thdl, PF, U
Par Théng so - OFF Un, 1 Un, di n
Fun Function - High High Low
Uln (dién ap) Volt virx 10 vir x 10 vtr x 500
lin (dong dién) Ampe (ctrx10)/100 (ctrx10)/100 (ctrx500)/100
Iit (tbng dong dién) Ampe (ctrx3x10)/100 (ctrx3x10)/100 ((ctrx3x500)/100]
thdU (téng dé méo hai dién ap) % 1 1 50
UAL thdl (tbng d6 méo hai dong % 1 1 50
dién)
PF (hé sb cong suét) % 0.50 0.50 0.99
U Un (méat can bang dién ap) % 1 1 50
| Un (mét can bang dong dién) % 1 1 50
Dip Dién ap thap % <Vtr x 230 x 0,90 ve <Vtr x 400 x 0,90
Swi bién ap cao % >Vtrx 230 x 1,10 ve >Vir x 400 x 1,10
Cut Khoéng c6 dién ap % <Vtrx 230 x 0,40 ve <Vtr x 400 x 0,40
Lmt | Gidi han dong dién % >Ctr x 0.80
Lmt Thd-V Gidi han tbng dé méo hai dién % >1.20
ap
Lmt Thd-I Gi6i han tbng d6 méo hai dong % >1.20
dién

Lmt PF Gidi han hé s cong suét % <0.80

din D@ liéu Tan sb dau vao Hz. >1Hz.

13- Kich thwéec:

96,5 mm

96,5 mm

5,08 mm |es|

89,5 mm

SR EEE

L 56,75 mm
97,5 mm ! »

Yy v

65 mm
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i 15 — Muc luc:
14 — Théng so ky thuat:
bién ap hoat dong 85V - 300V AC Noi dung: Trang
Tan sb hoat déng 50/ 60 Hz 1 — So dbd két ndi: 1
Cong suét hoat déng <10VA 2 —Lwu y vé lya chon va két ndi bién dong: 2
Nhiét do hoat déng -20°C.....565°C 3 — Canh bao: 2
Dién ap dau vao 5V -330V AC 4 — Bao duwéng thiét bj: 2
Dai do dién ap 1V - 600kV 5 — Thoéng tin chung: 2
Dong dién dau vao 1mA - 5,5A 6 — Cac thao tac dau tién: 2
Dai do dong dién 1mA - 50.000A 7 — Gioi thiéu man hinh: 3
Sai s6 dién ap, dong dién %%0,2 8 — Cac nat bam: 4
Sai s6 gia tri hiru dung %z0,5 9 — Théng tin trén man hinh: 5
Sai s6 gi4 tri phan khang Y%o1 10 — Xem nhanh théng tin trén man hinh : 9
Kiéu két ndi dwoc ho tro 3P3W, 3P4W 11 — CAu tric Menu: 10
Ti s6 bién dong 1....5000 11.1 — Cai d&t ti sb bién dong: 11
Ti s6 bién dién ap 1,0....4000 11.2 — Thay déi ti sb bién dién ap: 11
Séng hai dién ap 3-55 11.3 — Cai d&t truyén thong tir xa RS485: 11
Soéng hai dong dién 3-55 11.4 — Xoa di¥ liéu ndng lwgng, nhu cau, sy kién: 11
DPdng hd thoi gian thuc >5 nam 11.5 — Nhap gia tri Password: 12
Truyén théng RS485 MODBUS RTU 11.6 — Thay dbi kiéu két ndi: 12
Man hinh hién thi LCD 71.5x61.5mm 11.7 — Cai dat ngay: 12
Tiép diém dau ra 2A / 250V AC (chiu tai) 11.8 — Cai dat gio: 12
Dau vao dang ky thuat sé 9V - 24V DC 11.9 — Phan céng nhiém vu cho Relay1 va Relay2: 13
Khéi lvong <300Gr. 12 — Bang cac gia tri trong Menu: 14
Chp d6 bao vé zm‘?‘ (r?]irf)’ diéu khién), IP0O 13 — Kich thudic: 14
Kich thwdc 16 91mm x 91Tmm 14 — Thong s6 ky thuat: 15
Kiéu két ndi Plug-in Terminal 15 — Muc luc: 15
Buwong kinh day 1.5mm?
Kiéu lap Lap bang
B0 cao hoat dong <2000 m

TPM-05 — Ddng hd phan tich ndng lwong
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Tense Electric Electronics

TPM-05
USER MANUAL

Enargy Anslyzor

Measures up to voltage harmonics 55th (L-N and L-L).

Measures up to current harmonics 55th.

3P3W supports 3P4W connections.

RS485 Modbus RTU.

71.5x 61.5 Custom Design Glass LCD.

It shows the powers of each phase and total active (P1, P2, P3, PZ).

It shows the powers of each phase and total reactive (Q1, Q2, Q3, Q% inductive or capacitive).

It shows the powers of each phase and total apparent (S1, S2, S3, SZ).

It shows power factors (PF) and cosZ values of each phases.

It shows the minimum, maximum and average values of the phase-to-phase and
Phase-neutral voltages (V)

It shows the values of each phase and total current (11, 12, 13, IZ).

It shows total import and export active (EkWh) energy.

It shows total inductive and capacitive reactive (ZkVArh) energy.

2 relay outputs (adjustable), 1 Digital Input

Event logs (high voltage, low voltage, power interruption, voltage irregularity, high current,
current irregularity, THDV and THDI limits).

The date and time can be set.

Real time clock.

It shows demands.

You can delete energies, demand, and event logs.

The menu is password protected.

Document Number: DK-070-1
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1 - Connection Schemes:
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Figure-1: Connection Type
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3 phase voltage. Neutrality.
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It is suitable for medium voltage with voltage transformer.
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2 - Matters to be considered in current transformer selection and connection

o Note that the value of current transformer is higher than the maximum current drawn from the system.
e |tis advisible that the class of the current transformer (it can be written class, klas, cl, kl)is 0.5 .

e To avoid the complexity when connecting the current transformer output terminal use different colour
cables or give cable numbers.

e Please spread the cables which are connected to current transformer output terminal from remote
high voltage lines.

e Please fix current transformers to bara, cable or rail to avoid rattling .

3 - Warnings:

e Please use the device properly according to our directions.

e Please protect LCD screen from sun light

e Please take 5cm space behind the device after the device installation

e Please fix the device front cover panel with the apparatus that comes with it

e Please not use device in the damp board

e Please add a key or circuit breaker to assembly

e Please keep key or circuit breaker close the device or in an easily accessible location by the operator
e There should be no electricity in the connection cables when assembling device

e There should be used shielded or twisted cord cable at the non-network-connected input and output
lines. These cables should not be passed near the high power lines and the device.

e Assembling and electrical connections must be done by technical staff according to instruction manuel.
e The feed cables should be suitable for IEC 60227 or IEC 60245 requirements.

4 - Device Maintenance :

Turn off energy of the device and disconnect from connections. Clean the device body by using slightly
moist or dry cloth. Do not use conductor or other chemical as a cleaning agent matter which is harmful to
device. Make connections after the cleaning of device and give energy to device and make sure that device
works properly.

5 - General:

Tpm-05 Energy analyzer measures load or voltage, current, cos, active power, reactive power , minimum
and maximum values of the load and also measures demands. It records the events. This analyzer
measures current harmonics and voltage harmonics up to 55. harmonics.

6 - First Operation of the Device:

Please read the warnings before powering the device. Make connections of the device according to the
connection scheme. When the device is first powered up figure-4 displayed on the screen. Firstly enter the
current transformer ratio from the settings menu and if the voltage transformer medium voltage is being
measured), enter the voltage transformer ratios.
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7- Introduction of Screen:

+Q

ober [ Min [Max] Ave |Dmdf Dip|

(Swi] Cut|Lmt]

COM dmm—» &
34— THD-V -|SUQ PF |THD |
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eonApnnn D
+00. l-'o Jo -l:-Lo 0. Ve Il:vAhl'h
L 00 el 000G
Zall 0, 0 0, 0, 1,
Din1 Qut1 Out2
) am e

1 - Indicates the unit of the value.
2.
3-

Indicates which phase the value belongs to .

Indicates displayed values. V- voltage, I-current, F-frequency,
PF- power factor, THD-I- total current harmonics, THD-V- tot

4 - Indicates battery level of clock time.
-+P

Specified that the indicated active energies are imported.

Specified that the indicated active energies are exported.

Specified that the indicated reactive energies are capacitiv

Ak

COM Indicates that communication is done.

Specified that the indicated reactive power are capacitive.

Indicates that the values shown are minimum.
Indicates that the values shown are maximum.
Indicates that the values shown are average.
Indicates that the values shown are demand.
Indicates that the values shown are below 10%.

Indicates that the values shown are over 10%.

(=]
=

Indicates that the values shown are below 40%.

Specified that the indicated reactive energies are inductive.

S-apparent power, P- active power,
al voltage harmonics, Q-reactive power.

o
=

Din1: There is voltage(1)

=
=

Din1: There is no voltage(0)

Specified that the indicated reactive energies are inductive.

o
=

Out1: Relay 1 is pulled
[short circuit)

e.

o
=
=

Out1: Relay 1 is released
(open circuit)

% Out2: Relay 2 is pulled
(short circuit)

Out? Out2: Relay 2 is released

(open circuit)

z
P

Total active energy

z

Total inductive reactive ener
+Q v

ZQ Total capacitive reactive energy

Indicates that the values shown are over 80% in current and over 20% in harmonics.
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8- Introduction of Buttons:

ESC Press this button while in menu to exit the menu without saving the values.
* When this key is pressed while not in the menu, the screen always shows figure-4.

@ SET:  This button enters menu/parameter. It records the changes of parameters and remove from
parameter.

@ DOWN: This button enables to fast progress between the values that are measured out of menu.
This button allows to progress by displaying the measured values outside the menu together

@ RIGHT: with the details. It allows navigation between parameters when pressed in menu.
In the parameter, it allows to transition between steps and parameters.
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9 - Progress On Screen Information:
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Figure-4 Figure-5 Figure-6 Figure-7 Figure-8

Figure-4: Indicates phase-neutral voltage. When you press right button, the figure-5 appears on the screen.

Figure-5: Indicates minimum(Min) voltage values of phase-neutral voltage. When you press right button,
the figure-6 appears on the screen.

Figure-6: Indicates maximum(Max) voltage values of phase-neutral voltage. When you press right button,
the figure-7 appears on the screen.

Figure-7: Indicates average(Ave) voltage values of phase-neutral voltage. When you press right button,
the figure-7 appears on the screen

Figure-8: Illustrates the date and time, in which phase-neutral voltage goes under 90% (<Vtr x 230 x 0.9)
of the nominal voltage values (lowest). When you press the right button, values belong to L2 and L3 phases
appear on the screen respectively. When you press right button, the figure-9 appears on the screen.

Figure-9: Illustrates the date and time, in which phase-neutral v = v
voltage goes above 110% (<Vtr x 230 x 1.1) of the nominal voltage “EL“:IEEE ! - I-IE?LEE
values [swl]. When you press the right button, values belong to L2 : l. n ; 0 1
and L3 phases appear on the screen respectively. When you press | 3 3U IE | 3
right button, the figure-10 appears on the screen.

Figure-10: Illustrates the recorded date and time, in which o o 0w ot ow
phase-neutral voltage goes under 40% (<Vtr x 230 x 0.4) of the Figure-9 Figure-10

nominal voltage values (cut), and a blackout occurs. When you press
the right button, values belong to L2 and L3 phases appear on the screen respectively.
When you press right button, the figure-11 appears on the screen.

m m
v

“'3goo. ' 3108, 0 3900, "' 380, | 32062016
© 3800, 37400 7 3940 ¢ 3800 2220

2

ot an I aInn ot an ot an
3 ., oy, 3 ., 3 L.,
Figure-11 Figure-12 Figure-13 Figure-14 Figure-15

Figure-11: Shows the phase-phase voltage values. When you press right button, the figure-12 appears on the screen|

Figure-12: Shows the minimum(Min) values of the phase-phase voltage. When you press right button,
the figure-13 appears on the screen.

Figure-13: Shows the maximum(Max] values of the phase-phase voltage. When you press right button,
the figure-14 appears on the screen.

Figure-14: Shows the average(Ave) values of the phase-phase voltage. When you press right button,
the figure-15 appears on the screen.

Figure-15: Illustrates the date and time, in which phase-phase voltage goes under 90% (<Vtr x 230 x 0.9)
of the nominal voltage values (lowest]). When you press the right button, values belong to L23 and L31
phases appear on the screen respectively. When you press right button, the flgure 16 appears on the screen.

Figure-16: Illustrates the date and time, in which phase-phase
voltage goes above 110% (<Vtr x 230 x 1.1l_ofthe nominal ”‘El L|[| EEB =E [ I‘ID iEIE IE
voltage values (swl). When you press the right button, values
belong to L23 and L31 phases appear on the screen respectively. I 3 3” IE I 3
When you press right button, the figure-17 appears on the screen|

Figure-17: Illustrates the recorded date and time, in which Ly e Lo Lics
phase-phase voltage goes under 40% (as a default) (<Vtr x 230 x 0.4)  Figure-16 Figure-17

of the nominal voltage values (cut), and a blackout occurs. When you press the right button, values belong tq
L23 and L31 phases appear on the screen respectively. When you press right button, the figure-18 appears
on the screen. -5-
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Figure-18 Figure-19 Figure-20 Figure-21 Figure-22

Figure-18: It shows current values of each phase. When you press the right key, figure-19 comes to
the screen.

Figure-19: It shows the minimum (Min) current values of each phase. When you press the right key,
figure-20 comes to the screen.

Figure-20: It shows the maximum (Max] current values of each phase. When you press the right key,
Figure-21 comes to the screen.

Figure-21: It shows the average (Ave) current values of each phase. When you press the right key,
Figure-22 comes to the screen.

Figure-22: |t shows current demand (Dmd] values for each fuse. When you press the right key,
Figure-23 comes to the screen.

Figure-23: It shows the time and date of demands which =

k]
belongs to each phase. When you press the right key ,values I 0 ly !
which belongs to the L2 and L3 comes to the screen EEE EEE IE EE[I EEE :

subsequently. When you press the right key, Figure-24 comes EEE[I EEED
to the screen.
Figure-24: It shows the time and date which current limit e owow £ eacs

(>Ctr x 0.80) of each phase is exceeded. When you press the
right key ,values which belongs to the L2 and L3 comes to the screen
subsequently. When you press the right key, Figure-25 comes to the screen.

Figure-23 Figure-24
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Figure-25 Figure-26 Figure-27 Figure-28 Figure-29

Figure-25: It shows the active power (P) values for each zone. When you press the right button, the screer
will show figure-26.

Figure-26: It shows the maximum active power (P) values for each zone. When you press the right key
figure-27 comes to the screen.

Figure-27: It shows average(Ave) active power(P) value of each phase. When you press the right key,
Figure-28 comes to the screen.

Figure-28: It shows the active power (P) demand (Dmd) values for each zone. When you press the right
key, Figure-29 comes to the screen.

Figure-29: It shows the time and date of active power(P) demands of each phase. When you press the
right key ,values which belongs to the L2 and L3 comes to the screen subsequently. When you press the
right key,Figure-30 comes to the screen.
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Figure-30 Figure-31 Figure-32 Figure-33 Figure-34

Figure-30: It shows the reactive power value(Q) which belongs to each phase. When the right button is
pressed; Figure-31 comes to the screen.

Figure-31: It shows the maximum reactive power value(Max)which belongs to each phase. When the right
button is pressed; Figure-32 comes to the screen.

Figure-32: It shows average(Ave] reactive power(Q] which belongs to each phase. When the right button
is pressed; Figure-33 comes to the screen.

Figure-33: It shows the demand(Dmd) of reactive power(Q) which belongs to each phase. When the right
button is pressed; Figure-34 comes to the screen.

Figure-34: It shows the dates and time values of the reactive power(Q)'s demand. When the right botton
is pressed values of L2 and L3 phases comes to the screen subsequently. When the right button is pressed;
Figure-35 comes to the screen.
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Figure-35

Figure-36

Figure-37

Figure-38

Figure-39

Figure-35: It shows apparent power (S)which belongs to each phase. When the right button is pressed;
Figure-36 comes to the screen.

Figure-36: It shows maximum(Max) apparent power(S) value which belongs to each phase. When the
right button is pressed; Figure-37 comes to the screen.

Figure-37: shows average(Ave) apparent power(S) which belongs to each phase. When the right button is
pressed; Figure-38 comes to the screen.

Figure-38: It shows the demand(Dmd) of apparent power(S) which belongs to each phase. When the right
button is pressed; Figure-39 comes to the screen.

Figure-39: It shows the dates and time values of the apparent power(S)'s demand. When the right button
is pressed; Figure-40 comes to the screen.

THD-V THD-|

oooos v BEEE
HHHIE oooo’

S0 | ¢
coo0 | ¢

22082015
aaap | |

- afios
© 00

B nnn [ nnne- B nnnn- B nnnn-*
uuuy IJLILI NERN] UUUI.I
Figure-40 Figure-41 Figure-42 Figure-43 Figure-44

Figure-40: It shows the power factor value(PF)Which belong to each phase. When the right button is
pressed; Figure-41 comes to the screen.

Figure-41: It shows time and dates of each phase when the power factor limit (<0.80) of each phase is
lowered(Lmt]. When the right button is pressed values of L2 and L3 phases comes to the screen
subsequently. When the right button is pressed; Figure-42 comes to the screen.

Figure-42: It shows the frequency value of each phase. When the right button is pressed; Figure-43
comes to the screen.

Figure-43: It shows total harmonic distortion value(THD-V) which belongs to voltage of the phase. When
the right button is pressed; Figure-44 comes to the screen.

Figure-44: It shows total harmonic distortion value(THD-IJwhich belongs to current of the phase. When
the right button is pressed; Figure-45 comes to the screen.
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Figure-45 Figure-46 Figure-47 Figure-48 Figure-49

Figure-45: It shows the date and time of each phase exceeding (>%20) THD-V limit. When you press the
right button, the values of the L2 and L3 phases are displayed on the screen respectively. When the right
button is pressed; Figure-46 comes to the screen.

Figure-46: It shows the date and time of each phase exceeding (>%20) THD-I limit. When you press the
right button, the values of the L2 and L3 phases are displayed on the screen respectively. When the right
button is pressed; Figure-47 comes to the screen.

Figure-47: Voltage harmonics values of up to 55th harmonics are displayed on each screen, with 3 values
per screen. . When you press the right button, the values of the L2 and L3 phases are displayed on the
screen respectively. When the right button is pressed; Figure-48 comes to the screen.

Figure-48: Current harmonics values of up to 55th harmonics are displayed on each screen, with 3 values
per screen. When you press the right button, the values of the L2 and L3 phases are displayed on the screen
respectively. When the right button is pressed; Figure-49 comes to the screen.

Figure-49: It shows the import active, inductive reactive and capacitive reactive energy values which
belongs to total of the phase. When the right button is pressed; Figure-50 comes to the screen.
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Figure-50 Figure-51 Figure-52 Figure-53

Figure-50: It shows the value of import active energy which belongs to each phase. When the right button
is pressed; Figure-51 comes to the screen.

Figure-51: It shows the value of export active energy which belongs to each phase. When the right button
is pressed; Figure-52 comes to the screen.

Figure-52: It shows the value of inductive reactive energy which belongs to each phase. When the right
button is pressed; Figure-53 comes to the screen.

Figure-53: It shows the value of capacitive reactive energy which belongs to each phase. When the right

button is pressed; Figure-54 comes to the screen.
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Figure-54 Figure-55 Figure-56 Figure-57

Figure-54: It shows the voltage irregularities of the phases with each other. When the right button is

pressed; Figure-55 comes to the screen.
Figure-55: It shows the current irregularities of the phases with each other. When the right button is

pressed; Figure-56 comes to the screen.
Figure-56: It shows the date and time. When the right button is pressed; Figure-57 comes to the screen.
Figure-57: It is used to make settings related to the device. When you press the right button, Figure-4
comes to the screen.
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10 - Fast Forwarding of Screen Information:
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When the device is energized, Figure-4 comes to the screen.
When you press the down key, Figure-11 comes to the screen.
When you press the down key, Figure-18 comes to the screen.
When you press the down key, Figure-25 comes to the screen.
When you press the down key, Figure-30 comes to the screen.
When you press the down key, Figure-35 comes to the screen.
When you press the down key, Figure-40 comes to the screen.
When you press the down key, Figure-42 comes to the screen.
When you press the down key, Figure-43 comes to the screen.
When you press the down key, Figure-49 comes to the screen.
When you press the down key, Figure-54 comes to the screen.
When you press the down key, Figure-56 comes to the screen.
When you press the down key, Figure-57 comes to the screen.
When you press the down key, Figure-4 comes to the screen again.

Figure-4: It shows the voltage values between phase-neutral.

Figure-11: It shows phase-to-phase voltage values.
Figure-18: It shows current values.

Figure-25: It shows Active power (P) values.
Figure-30: It shows Reactive power (Q) values.
Figure-35: It shows Apparent power (S) values.
Figure-40: |t shows Power factor (PF) values.
Figure-42: It shows the frequency values.

Figure-43: It shows Total voltage harmonic values.
Figure-49: It shows Total energy (active and reactive) values.
Figure-54: It shows Percentage of voltage imbalance.
Figure-56: It shows the date and time.

Figure-57: It is used to enter the menu.
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11 - Menu Structure:
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Figure-59

When you press the set button while the figure-57 is on

screen, figure-58 password inquiry is displayed on the screen.
If a password has been created, enter the password and press

the set key.

If password is not created, when you press set key while
value is "0000", you can enter menu and Figure-59 comes to

the screen.

By pressing the right button in the menu, you can scroll
through the parameters. Press the set key to set the
parameters. Press the Esc key to exit the menu.

Figure-59:
Figure-60:
Figure-61:
Figure-62:
records.
Figure-63:
Figure-64:
Figure-65:
Figure-66:
Figure-67:
Figure-68:

It is used to enter the current transformer ratio.
It is used to enter the voltage transformer ratio.
It is used to make communication settings.

It is used to delete Energy, Demand and Event

It is used to set the password.

It is used to determine the connection type.
It is used to set the date.

It is used to set the time.

It is used to assign Relay 1.

Itis used to assign Relay 2.

[On LYPE

@

ol owouz

Figure-64
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11.1 - Setting the Current Transformer Ratio:

To change the current transformer ratio, press the set

r @ button while the figure-58 is on the screen. Figure-69
L t r > [ l: r comes to the screen. Press right button to move between
HiIR digits. Press the down key to change the value of the digit

@ You can change the digit value which is the underline.

o o When you press the set button after entering the ratio,
Figure-59 Figure-69 the current transformer ratio is recorded and the screen
shows figure-59. You can scroll through the parameters

in the menu by pressing the right button or you can exit the menu by pressing the Esc key.

Example: 100 / 5A current transformer ratio [multiplier value) is 20. The CTR value needs to be set to 0020.

&

[

11.2 - Changing Voltage Transformer Ratio:

To change the voltage transformer ratio, press the set
| @ " button while the figure-60 is on the screen. Figure-70
I-lt r. > l: r comes to the screen. Press right button to move between
< i o digits. Press the down key to change the value of the digit
@ = You can change the digit value which is the underline.

When you press the set button after entering the ratio,
the voltage transformer ratio is recorded and the screen
shows figure-60. You can scroll through the parameters
in the menu by pressing the right button or you can exit the menu by pressing the Esc key.

ot ow oz

E
E
4

Figure-60 Figure-70

Example: Medium voltage (M.V.] = Enter the ratio of the voltage transformer that converts 34.500V to 110V.

The ratio (multiplier) is calculated as 34,500 / 110 = 313,6 voltage transformer ratio. The VTR value must be
set to 313.6.

11.3 - RS485 Remote Communication Settings

To change the RS-485 remote communication settings,

press the set button while figure-61 is on the screen.
rG-485 @ |br. 9500

Figure-71 comes to the screen. Two parameters can be

P > ! d ! set here. Baudrate (br -communication speed) and
- Modbus ID (Id - the number that identifies the device on
fn oo @ o owon the RS 485 line). Press the right button to move the point
Figure-61 Figure-71 (. to the parameter you want to set.

Then change the parameter value by pressing the down key. When you press the Set button, the changes
that you made are saved and Figure-61 comes to the screen. You can scroll through the parameters in the
menu by pressing the right button or you can exit the menu by pressing the Esc key.

Modbus ID (MBID) value; when more than one communication devices connect to a modem, Serial numbe
or ModBus address must be different. In such cases, enter a different value from other devices.

Baudrate(br): 1200 - 115200 bps, ModBus ID(Id): 1 - 247 Stop bits: 1, Party : none.
11.4 - Deleting Energy, Demand and Event Records:

To delete the records, press the set key while the
dE ) E t E @ E HE 5 screen is shown. Figure-71 comes to the screen. You can
L | EN delete 3 records here. Energy (En), Demand (dE) and
P v dE I'I[I Event logs (LE). Press the right key to move the point [.)
~ L [I o to the record which you want to delete. Then press the
ro e @ T e down key to change the value to "yes". The record value
Figure-62 Figure-72 which you do not want to delete must remain in "no™.

When you press the Set key, only records with the value "yes" will be deleted and the Figure-62 comes to
the screen. You can scroll through the parameters in the menu by pressing the right button or you can exit
the menu by pressing the Esc key. -11-




11.5 - Enter Password Value:

In order to change password; press set button while

PHSS SEE-@ PHSS- Figure-63 is on the screen . The Figure-73 comes to the
> screen. In order to pass through steps; press the button
< EEEE on the right. In order to change the value of the step presg

@ = the "down" button. You can change the step value with
rn oaen rn oA underline. If you press the set key after entering the
Figure-63 Figure-73 password, the password is saved and the screen comes in

figure-63. Pressing the right key ;you can pass through the parameters in the menu or pressing "Esc™ key;
you can quit the menu.

11.6 - Changing the Connection Type:

In order to change the connection type; press "Set” key

@ while the Figure-64 is on the screen. Figure-74 comes to
LOn EYPE IPYL SEE b Connecti

> the screen. It supports two types of connection like 3P4L
< 3P 3|_ (3 phase current 3 phase voltage neutralland 3P3L
@ (3 Phase current 3 phase voltage without neutral).
o o The link that says "Set” is acceptable. Press the right key
Figure-64 Figure-74 to change the connection type. After the connection type

is selected, When you press the key, it is saved and the screen comes in figure-64. Pressing the right key;
you can pass through the parameters in the menu or pressing "Esc™ key; you can quit the menu.

11.7 - Setting the Date:

In order to change the date, press the "Set™ key while

d. SE |: @ E 3[’ EED lE the Figure-65 is on the screen. The screen comes in

> figure-75. Underline is on the step which indicate the day.

< In order to change the day press the "Down" key. Then if

@ you press the key on the right ; underline comes down of

oo oo the mouth step. Press the "Down" key in order to change
Figure-65 Figure-75 the mouth. Then if you press the key on the right; the

underline comes down of the year step. Press the “"Down" key in order to change the year. After the date is
updated, when you press the "Set" key ;it is recorded and Figure-65 comes to the screen. Pressing the right
key; you can pass through the parameters in the menu or pressing "Esc" key; you can quit the menu.

Date display is organized as day / month / year.

11.8 - Setting the Time:

In order to change the time; press the Set key while the

t SE |: -@ " figure-66is on the‘scrgen. The Figure—?é comes to the
. > IELl ED l screen; the underline is on the step which shows the
< e clock. Press the” Down™ key in order to change the clock
@ Then if you press the key on the right, the underline
o o comes down the step of second. Press "down" key to
Figure-66 Figure-76 change the second. After the clock, minute and second is

updated ,it is recorded when you press the "Set™ key and figure-66 comes to the screen. Pressing the right
key;you can pass through the parameters in the menu or pressing "Esc™ key; you can quit the menu.
Time display is organized as 24 hours.
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11.9 - Task Assignment to Relay 1 and Relay 2:

— To assign the task to relay 1, press the set key, when
n @ n figure-77 is on the screen. There are 3 settings; these are
Oukb ' SEE — PR- OFF Parameter (PAr), Function (Valued) and Value (VAL).
— F un hl Press the right key to move the point (.) to the parameter.
@ UF“_ Press the down key to bring up the desired parameter.
M o M e Then press the right key to move the point (] to the
Sekil-67 Sekil-77 function. Press the down key to set the function to low or]

high set. Press the right key to move the point () value.
Press the down key to enter the desired value. Then when you press the set key, the task will be assigned to
relay 1 and Figure-67 comes to screen. You can scroll through the parameters in the menu by pressing the
right button or you can exit the menu by pressing the Esc key.

Parameters (PAr): Voltage (ULn ), current [ ILn ], total current (ILt ), total harmonic distortion belong to
Voltage (thdV ], total harmonic distortion belong to Current [ thdl ), power factor ( PF ), voltage Unbalance
(U Un], current Unbalance (1Un ), digital input (dI n) and off ( OFF ).

Function (Fun): Functions to be applied for parameters: if greater than value ( hl ) and smaller
than value (LO ).

Value(Val): The value to be set for the parameters.

Note1: The hysteresis value is fixed at 5%.

Note2: The task assignment of relay 2 is assigned in the same way as relay 1. While in menu for relay 2
assignment ,The enterance should be done from the figure-68.

Note3: To use the digital input parameter, 9V-24DC energy should be applied from the enterance of input
to the device. In these parameters if the relay is wanted to be pulled HI function; or if it is wanted to be
pulled while the energy is not available LO function should be chosen. The change of the voltage at the data
input should be minimum at one second(1Hz)

Example: When the voltage rises above 250V, switch on relay 1. Parameters [PAr)=ULn, function (fun)=hl
and value (VAL)=250V should be set. After the relay 1is set like that; if one of the voltage values rises above
250V;relay 1 pulls out(The contact leads become short-circuited) When the all values od voltage are below
%5 of 250V;the relay is deactivated (contact leads become open circuit)

-13-




12 - Menu Values Table:

89,5 mm

Parameter . Factory Minimum Maximum
Number Parameter Unit Value Value Value
Ctr Current Transformer Ratio - 1 1 5000
Vtr Voltage Transformer Ratio - 1.0 0.1 999.9
br Baudrate bps 9600 1200 115200
- Stop bits - 1 - -
- Data bits - 8 - -
- Parity - none - -
Id ModBus ID - 1 1 247
En Deleting Total Energy - No Yes No
dE Deleting Demand Values - No Yes No
LO Deleting Event Records - No Yes No
PASS Password - 0 0 9999
Con Type Connection Type - 3P4L 3P4L 3P3L
Date Set Date - - 2000 2100
Time Set Hour - - - -
e [ e,
Fun Function - High High Low
Uln (voltage) Volt vtrx 10 vtr x 10 vtr x 500
Iln (Current) Amper (ctrx10)/100 (ctrx10)/100 | (ctrx500)/100
It (Total Current) Amper (ctrx3x10)/100 | (ctrx3x10)/100 |(ctrx3x500)/100
thdU (Total Voltage Har.) % 1 1 50
UAL thdl (Total Current Har.) % 1 1 50
PF (Power Factor) % 0.50 0.50 0.99
U Un (Voltage imbalance) % 1 1 50
1 Un (Current Imbalance) % 1 1 50
Dip Low Voltage % <Vtr x 230 x 0,90 ve <Vtr x 400 x 0,90
Swl High voltage % >Vir x 230 x 1,10 ve >Vtr x 400 x 1,10
Cut No Voltage % <Vtr x 230 x 0,40 ve <Vtr x 400 x 0,40
Lmt | Current Limit % >Ctr x 0.80
Lmt Thd-V Thd-V Limit % >1.20
Lmt Thd-I Thd-I Limit % >1.20
Lmt PF Power Factor Limit % <0.80
din Data Input Frequency Hz. >1Hz.
13- Dimensions:

3
£
£

£ € 8
£ € [19)
0 0
S s

) d — 56,75 mm | |

' 97,5 mm ' . S ! 12mm
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14 - Technical Specifications:

15 - Contents:

Operating Voltage 85V - 300V AC Subject: Page
Operating Frequency 50/ 60 Hz 1 - Connection Schemas: ]
Operating Power <10VA A .
Sparaing empaEaTe 20°C.._55°C 2- Ma_tters to be cons!dered in current transformer 2
selection and connection:
Input Voltage 5V -330V AC 3 - Warni
Voltage Measuring Range 1V - 600kV - Warnings: 2
Input Current 1mA - 5,5A 4 - Device Maintenance: 2
Current Measuring Range TmA - 50.000A 5 - General: 2
Voltage, Current Accurac %z0,2 X . .
- 2 L - 6 - First Operation of the Device: 2
Active Accuracy %3=0,5
Reactive Accuracy %1 7 - Screen Presentation: 3
Supported Connection 3P3W, 3P4W 8 - Button Presentation: 4
Current Transformer Ratio | 1....5000 9 - Progress on Screen Information: 5
Voltage Transformer Ratio 1,0....4000 -
HETee altegs 3-55 10 - Fast Progress on Screen Infortmation: 9
Harmonic Current 3-55 11 - Menu Structure: 10
Real Time Clock >5 year 11.1 - Set up the Current Transformer Ratio : 1
Ci icati RS485 MODBUS RTU A
.ommumca on 11.2 - Change the Voltage Transformer Ratio: 17
Display 71.5x61.5mm Glass LCD
Contact Output 2A/ 250V AC [Resistive Load) 11.3 - Remote Communication Settings of RS485: 1"
Dijital Input 9V - 24V DC 11.4 - Delete Energy ,Demand and Event Records: "
Weight <300Cr. 11.5 - Enter Password Value: 12
Protection Class IP40(Front Panel), IP00(Body) -
Panel Hole Measurements 9Tmm x 9Tmm 1.6 - Change Connection Type: 12
Connection Type Plug-in Terminal Connection 11.7 - Set Date: 12
Cable Diameter 1.5mm? 11.8 - Set Clock: 12
Assembly Assembly to panel front cover
- - 11.9 - Task Relay1 and Relay2: 13
Working Altitude <2000meter
12 - Menu Values Table: 14
13 - Dimensions: 14
14 - Technical Features: 15
15 - Contents: 15
16 - Contact Information: 15




Tense TPM-04, TPM-05 Energy Analyser Harmon ¢ Data Modbus Address

A(%irce)ss A(?_IGL%SS Parameter Data Type '3;;&’ Multiplier | Unit | Real Value
2000 7D0 L1 THDV Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2001 7D1 L2 THDV Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2002 7D2 L3 THDV Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2003 7D3 3P THDV Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2004 7D4 L1 THDI Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2005 7D5 L2 THDI Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2006 7D6 L3 THDI Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2007 7D7 3P THDI Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2011 7DB VL1 2.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2012 7DC VI1 3.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2013 7DD VL1 4.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0

Unsigned 16-bit Read Data*0.1 % 0,0..400,0

Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2072 818 VL1 63.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2073 819 VL2 2.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2074 81A VL2 3.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2075 81B VL2 4.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
Unsigned 16-bit Read Data*0.1 % 0,0..400,0

Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2134 856 VL2 63.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2135 857 VL3 2.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2136 858 VL3 3.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2137 859 VI3 4.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
Unsigned 16-bit Read Data*0.1 % 0,0..400,0

Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2196 894 VL3 63.Harmonik Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2197 895 IL1 2.Harmonik Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2198 896 IL1 3.Harmonik Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2199 897 IL1 4.Harmonik Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0

Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2258 8D2 IL1 63.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2259 8D3 IL2 2.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2260 8D4 IL1 2.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2261 8D5 IL2 4.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
Unsigned 16-bit Read Data*0.1 % 0,0..400,0

Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2320 910 IL2 63.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2321 911 IL3 2.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2322 912 IL3 3.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0..400,0
2323 913 IL3 4. Harmonic Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
Unsigned 16-bit Read Data*0.1 % 0,0..400,0

Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0
2382 94E IL3 63.Harmonic Unsigned 16-bit Read Data*0.1 % 0,0 ..400,0




Tense TPM-04, TPM-05 Energy Analyser Basic Data Modbus Address

A?géifs A?:;i?s Parameter Data Type Rer?tdelw Multiplier Unit Real Value
4000 FAO Current Transformer Ratio Unsigned 16-bit Read Data X 1..5000
4001 FAl Voltage Transformer Ratio Unsigned 16-bit Read Data * 0.1 X 1,0 .. 4000,0
4002 FA2 L1 Voltage Unsigned 16-bit Read Data* VT * 0.1 \% 0,0 .. Vmax
4003 FA3 L2 Voltage Unsigned 16-bit Read Data* VT * 0.1 \% 0,0 .. Vmax
4004 FA4 L3 Voltage Unsigned 16-bit Read Data * VT * 0.1 \% 0,0 .. Vmax
4005 FA5 L12 Voltage Unsigned 16-bit Read Data * VT * 0.1 \% 0,0 .. Vmax
4006 FA6 L23 Voltage Unsigned 16-bit Read Data* VT * 0.1 \% 0,0 .. Vmax
4007 FA7 L31 Voltage Unsigned 16-bit Read Data * VT * 0.1 \% 0,0 .. Vmax
4008 FA8 L1 Current Unsigned 16-bit Read | Data* CT *0.001 A 0,000 .. Imax
4009 FA9 L2 Current Unsigned 16-bit Read | Data* CT *0.001 A 0,000 .. Imax
4010 FAA L3 Current Unsigned 16-bit Read | Data* CT *0.001 A 0,000 .. Imax
4012 FAC L1 Frequency Unsigned 16-bit Read Data * 0.01 Hz 45,00 .. 65,00
4013 FAD L2 Frequency Unsigned 16-bit Read Data * 0.01 Hz 45,00 .. 65,00
4014 FAE L3 Frequency Unsigned 16-bit Read Data * 0.01 Hz 45,00 .. 65,00
4015 FAF L1 Active Power Unsigned 16-bit Read Data * CT * VT w 0 .. Pmax
4016 FBO L2 Active Power Unsigned 16-bit Read Data * CT * VT w 0 .. Pmax
4017 FB1 L3 Active Power Unsigned 16-bit Read Data* CT * VT \W 0 .. Pmax
4018 FB2 Total Active Power Unsigned 16-bit Read Data * CT * VT w 0 .. Pmax
4019 FB3 L1 Reactive Power Unsigned 16-bit Read Data* CT * VT Var 0 .. Qmax
4020 FB4 L2 Reactive Power Unsigned 16-bit Read Data* CT * VT Var 0 .. Qmax
4021 FB5 L3 Reactive Power Unsigned 16-bit Read Data* CT * VT Var 0 .. Qmax
4022 FB6 Total Reactive Power Unsigned 16-bit Read Data* CT * VT Var 0 .. Qmax
4023 FB7 L1 Apparent Power Unsigned 16-bit Read Data * CT * VT VA 0 .. Smax
4024 FB8 L2 Apparent Power Unsigned 16-bit Read Data * CT * VT VA 0 .. Smax
4025 FB9 L3 Apparent Power Unsigned 16-bit Read Data* CT * VT VA 0 .. Smax
4026 FBA Total Apparent Power Unsigned 16-bit Read Data* CT * VT VA 0 .. Smax
4027 FBB L1 Coso Signed 16-bit Read Data * 0.001 X -1,000 .. 1,000
4028 FBC L2 Coso Signed 16-bit Read Data * 0.001 X -1,000 .. 1,000
4029 FBD L3 Cos¢ Signed 16-bit Read Data * 0.001 X -1,000 .. 1,000
4030 FBE L1 Power Factor Signed 16-bit Read Data * 0.001 X -1,000 .. 1,000
4031 FBF L2 Power Factor Signed 16-bit Read Data * 0.001 X -1,000 .. 1,000
4032 FCO L3 Power Factor Signed 16-bit Read Data * 0.001 X -1,000 .. 1,000
4033 FC1 Total Power Factor Signed 16-bit Read Data * 0.001 X -1,000 .. 1,000
4034 FC2 Hour Unsigned 16-bit Read Data X 0..23
4035 FC3 Minute Unsigned 16-bit Read Data X 0..59




4036 FC4 Second Unsigned 16-bit Read Data X 0..59
4037 FC5 Day Unsigned 16-bit Read Data X 1.31
4038 FC6 Month Unsigned 16-bit Read Data X 1..12
4039 FC7 Year Unsigned 16-bit Read Data X 2000 .. 2099
4040 FC8 . .
L1 Active Import Energy Unsigned 32-bit Read Data Wh 0 .. Max
4041 FC9
4042 FCA . .
L2 Active Import Energy Unsigned 32-bit Read Data Wh 0 .. Max
4043 FCB
4044 FCC . .
L3 Active Import Energy Unsigned 32-bit Read Data Wh 0 .. Max
4045 FCD
4046 FCE . . :
Total Active Import Energy Unsigned 32-bit Read Data Wh 0 .. Max
4047 FCF
4048 FDO . . .
L1 Active Export Energy Unsigned 32-bit Read Data Wh 0 .. Max
4049 FD1
4050 FD2 . . .
L2 Active Export Energy Unsigned 32-bit Read Data Wh 0 .. Max
4051 FD3
4052 FD4 . . .
L3 Active Export Energy Unsigned 32-bit Read Data Wh 0 .. Max
4053 FD5
4054 FD6 . . .
Total Active Export Energy Unsigned 32-bit Read Data Wh 0 .. Max
4055 FD7
4056 FD8 . . .
L1 Inductive Energy Unsigned 32-bit Read Data Varh 0 .. Max
4057 FD9
4058 FDA . . .
L2 Inductive Energy Unsigned 32-bit Read Data Varh 0 .. Max
4059 FDB
4060 FDC . . .
L3 Inductive Energy Unsigned 32-bit Read Data Varh 0 .. Max
4061 FDD
4062 FDE . . .
Total Inductive Energy Unsigned 32-bit Read Data Varh 0 .. Max
4063 FDF
4064 FEO . . .
L1 Capacitive Energy Unsigned 32-bit Read Data Varh 0 .. Max
4065 FE1
4066 FE2 . . .
L2 Capacitive Energy Unsigned 32-bit Read Data Varh 0 .. Max
4067 FE3
4068 FE4 . . .
L3 Capacitive Energy Unsigned 32-bit Read Data Varh 0 .. Max
4069 FE5
4070 FEG6 . . .
Total Capacitive Energy Unsigned 32-bit Read Data Varh 0 .. Max
4071 FE7
4072 FE8 . .
L1 Apparent Energy Unsigned 32-bit Read Data Vah 0 .. Max
4073 FE9
4074 FEA . .
L2 Apparent Energy Unsigned 32-bit Read Data Vah 0 .. Max
4075 FEB
4076 FEC . .
L3 Apparent Energy Unsigned 32-bit Read Data Vah 0 .. Max
4077 FED
4078 FEE . .
Total Apparent Energy Unsigned 32-bit Read Data Vah 0 .. Max
4079 FEF
4080 FFO L1 THDV Unsigned 16-bit Read Data*0.1 % 0,0..1000,0
4081 FF1 L2 THDV Unsigned 16-bit Read Data*0.1 % 0,0 ..1000,0
4082 FF2 L3 THDV Unsigned 16-bit Read Data*0.1 % 0,0..1000,0
4083 FF3 3P THDV Unsigned 16-bit Read Data*0.1 % 0,0..1000,0
4084 FF4 L1 THDI Unsigned 16-bit Read Data*0.1 % 0,0..1000,0
4085 FF5 L2 THDI Unsigned 16-bit Read Data*0.1 % 0,0 ..1000,0




4086

FF6

L3 THDI

Unsigned 16-bit

Read

Data*0.1

%

0,0 ..1000,0

4087

FF7

3P THDI

Unsigned 16-bit

Read

Data*0.1

%

0,0..1000,0
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