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Pé tham nhap vao céc chic nang trén, 4n phim “MODE/SCROLL” dén
dén chirc nang ma t among mudn sang Ién. Khi d6 man hinh s& hién
thi gia tri chirc nang muén chon. Néu muén thay dbi gia tri chirc
niang d6 nhu “cai dit sé cdp™ hay “thong diép canh bao” thi 4n phim
"UP" hoic "DOWN" dé thay ddi gié tri hay truy cap vao nhiing chirc nang

con khac.

An phim "MODE/SCROLL"

An phim "UP" hoac "DOWN"
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a - Hién thi 3 thanh Led sb

b - Hién thi dén "CAP" va dén "IND" (CAP = Dung, IND = Cam)
¢ - Hién thi dén s cp

d - Phim "TANG"

e - Phim chtrc nang "MODE/SCROLL"

f - Phim "GIAM"

g - Phim chuong trinh "PROGRAM"

h - Hién thi dén "AUTO" va dén "MANUAL"

i - Hién thi ché do
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1. M6 ta chung

B PFR thong minh than thién véi nguai sir dung. N6 tng dung
k¥ thuat s trong viéc tinh toan sai léch giira dong dién va dién ap
cua cac pha, do d6 viéc do hé s cong suat dugc chinh xac hon tham
chi trong diéu kién c6 song hai.

B6 PFR duoc thiét ké t6i wu hoa trong viéc bl cong suit phan
khang. Cong suét bu dugc tinh toan bang cach do lién tuc cong suét
phan khang cua hé théng va ké d6 diéu khién bu bang cach déng ngét
C4c Cap tu.

Viéc cai dat 6 nhay déng ngit lién quan t6i téc do déng ngét cua cac
cép tu. Bo PFR Mikro duoc xay dung trén co sé dong ngit thong
minh nén né cai thién dwoc kha nang déng ngat nho giam thidu sé
1an déng ngét khéng mong mudn nhung van dam bao hé sb cong

Suat yéu cau.

Viée sir dung céc cAp tu dugc phan bd hoan hao nha vao thuat
toan dong ngat thong minh. Hinh thac nay nang cao tudi tho cua
contactor va hé théng tu b,

Khi van hanh theo ché d6 “four-quadrant” cho phép b6 PFR
hoat dong dugc chinh xé&c hon trong truong hgp cong suat cung
cép nguoc vé ludi & noi thiéu cong suat.

Trang thai cyc tinh cua bién dong CT rét quan trong trong viéc
xac dinh ding géc Iéch pha cua dong dién va dién ap. Riéng ¢
b PFR cua Mikro sé& tu dong xac dinh cyc tinh CT tham chi trong
truong hop cuc tinh bj sai.

2. Trang thai hién thi
Bo6 PFR nay hién thi 3 s6 (LED 7 doan) va nhiéu dén chirc ning,
tuy vao tirng chirc ning c6 thé phan ra lam 3 nhém chinh:
i. Chuc ning do luong: hé sé cong suat va dong dién.
ii. Chirc nang cai dzt va diéu chinh thong sé: hé sé cong suét, hé sé C/K, thoi
déng lap lai, sé cAp va lap trinh déng ngit.
iii.Chirc nang canh bao su cb.
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Figure 1: Display Structure

3. Chwrc nang do lwong
3.1 Hé s6 cong suat

Khi ¢6 ngudn dién cip vao, man hinh s& hién thi hé s6 céng suit do
dugc cua hé théng. Néu dén “IND” sang 1én c6 nghia & hé théng c6
cong suit mang tinh “CAM” con nguoc lai néu dén “CAP” sang Ién
c6 nghia la hé théng c6 cong suit mang tinh “DUNG”.

Néu PFR phat hién thay c6 su phat cong suat tro vé lugi thi hé s
cong suat hiéurthi s& mang dau a&m thé hién bang dau “-“ phia truéc
gia tri cdng suat.

Khi dong dién tai (quy déi vé phia nhi tha) thip hon gisi han hoat
dong ciia PFR thi Itc do hé s6 cdng suat khang thé do chinh xac, khi
@6 man hinh sg hién thj "---".

Khi PFR dang & trang thdi cai dat chirc nang nao d6 nhung sau 3
phut khdng c6 bat ky mot phim nao dugc an thi bg PFR s& tu dong tro
vé chirc nang hién thi hé sb cong suét Cos@.

3.2 Dong dién

Chure niang ndy dang & ché do hoat dong thi dén "CURRENT" ¢ phia
bén trai sang I&n. Khi d6 man hinh s& hién thi dong dién thir cip duoc
do bai bién dong/ 5A.
Vi du:

Khi diing CT 1000/5A va man hinh hién thi la “2.50” thi gié trj dong
dién so cép khi d6 la 500A.



4. Théng sé diéu khién
4.1 Cai ait h¢ sé cong suit (SET Cos@)

Viéc cai dat hé sé cong sudt mong muén dugc thyc hién khi he
théng & ché,d@ tu dong. Khi d6 by PFR s& déng hay ngét cc cép tu dé dat
dugc hé so cong suat nhu da cai dat.

4.2 Hé so C/K

Viéc cai dat hé sb nay dé xé4c dinh ngudng déng hay ngét cac
c4p tu va né dugc tinh toan dya trén cap tu du tién.

Khi ché do tu dong C/K dugc chon (cai dat hé sé C/K & AtC), khi
d6 cong suat phan khang dwoc bu chinh xac ma khong can cai dat
hé s6 C/K. Bo PFR sé& tw dong do va danh gia tic ca cac cip tu khi
can thiét va gia tri C/K khi d6 s& duoc tinh toan phu hop hon..

Hé sé C/K ciing c6 thé dugc chon tir bang 1 hozc c6 thé tinh toan
theo cbng thuc sau:

Q5 288 Q
C/K=Hivil © i

trong d6 Q = Cép ty nho nhit (var)
V = Di¢n ap h¢ thong so cAp danh dinh (V)

| = Dong dién so cap dinh mac cua CT (A)

Vi du:
Q= 15kvar; V=415V; |= 800A
=> C/K = (2.88 x15000)/ (415 x 800) = 0.13

CIK - Valug Tor 415V

CT. C itorin (kvar)
A 0 0 I M0 A T I 1 0 10 O ]

50757035 | 0.70
60:5 [ 029 [ 058 | 1.16
75:5 | 023 | 0.46 | 0.93

100:5 | 047 | 035 | 070 | 1.04
150:5 | 0.23 [ 023 | 046 | 070 | 0.93 | 1.16
005 0.12 0.18 035 0.5 0.70 0.87 104
250:5 | 014 | 014 | 028 | 042 | 056 | 0.70 | 0.83 | 1.11
300:5 | 007 [ 012 | 023 035 | 046 [ 058 | 0.70 [ 093 | 1.16
400:5 | 0.04 | 009 | 017 | 0.26 | 0.35 | 043 | 052 | 0.70 | 087 | 104
5005 | 0.03 | 007 [ 014 021 | 028 | 0.35 | 042 | 056 | 0.70 | 0.83

B0 5 006 [ O.L. OI7 [ 023 | 029 | 035 | 046 [ 058 | 0.70 | L6
800:5 004 | 009 013 | 017 | 022 | 0.26 | 035 | 043 | 052 | 0.87
1000: 5 0.03 [ 007 | 010 | 014 | 017 | 021 [ 028 [035 [ 042 [ 0.70 | 1.04
1500: 5 0.05| 0.07 | 0.09 | 012 | 014 | 019 | 023 | 0.28 | 0.46 | 0.70
2000: 5 0.03 [ 0.05 | 0.07 | 009 | 010 | 0.14 | 0.17 | 021 | 0.35 | 0.52

Bang 1: Bang chon hé s6 C/K (415V)

Ch y: (i) Trong sut ché do ty dong C/K (ALC), bat ky mét cép nao véi gié tri C/K thap hon
0.03 thi bg PFR khong thé phat hién duoc va khong thé xir ly trong trusng hop nay.
(if) Nguai sir dung ¢ thé diéu chinh hé so C/K theo bang trén.

4.3 Py nhay

Thong sé nay cho phép cai dat téc do déng ngét. Néu gié tri
d6 nhay I6n thi téc do déng ngét cham va nguoc lai néu gia tri do
nhay nhé thi téc do déng ngét nhanh. Do nhay nay ap dung chung
cho ca thoi gian déng va thoi gian ngit cac cap tu.

Vi du: V6i cap tu nho nhét, Q.= 15 kvar; D nhay = 60 s/cép

Phuong phap 1:

Cong suit phan khang yéu ciu dé dat HSCS mong muén, Q.= 15 kvar
Sb budc yéu cau dé dat HSCS mong mudn = Q,/ Qs
= 15kvar/15kvar
=1cap
Thoi gian tdc dong = 60/1 = 60 sec

Phuong phép 2:

Cong suét phan khéng yéu ciu dé dat HSCS mong muén, Q.= 45 kvar
S6 bude yéu cau dé dat HSCS mong mudn = Q./ Q.
= 45kvar/15kvar
=3cap
Thoi gian tac dong = 60/3 = 20 sec

4.4 Thoi gian dong lap lai

bay la khoang thoi glan an toan dé ngin chan viéc déng lap lai cac tu Cua
cung mot cép khi Cap tu nay chua xa hét dién hoan toan. Thong s6
nay thuong duoc cai dit 16n hon thoi gian xa caa cip tu lon nhat
dang st dung.

4.5 S6 cAp dinh mic

Mai buéc clia bo PFR déu cd thé 1ap trinh ngoai trir buéc 1. Budc 1
duoc ¢b dinh & gid trj “001” va né duoc mat dinh 1a buéc tu nho r)hét
dugc st dung. Tat ca cac bude con lai duoc 1ap trinh nhu 1a boi s6 budéc 1.
Vi du:
Néu céc cép tu dwoc sir dung tir cép 1 1a 10kvar,
10kvar, 20kvar, 20kvar, 30kvar, 30kvar, 60kvar va 60kvar, thi cac budc
sélal,1,2,2,3,3,6,6.

Néu budc ndo khéng st dung thi dit 1a “000”. Budc cudi cing ¢6 thé
duoc lap trinh nhu dau ra bao su ¢b hay quat 1am mét bang cach dat 1a
"ALA" hoic "FAn". Nhung néu buéc cudi ciing duoc cai dat 1a budc béo
su ¢b thi budc cudi cling thir 2 s& dwoc lap trinh cho ngd ra quat 1am mét.

Trong sudt thoi gian lap trinh cua "Step”, dén tuong tmg cua budc
duoc chon sé sang I1én. Vi du dén s6 “1” sang |én nghia la ngd ra s6 1
dang hoat dong.

Khi PFR ¢ che d650 ty dong C/K thi nd se ty dong xac lap s6 cép sir
dung Boi vay, tat ca cac cap s& khong cai dit dugc ngoai trir ngd ra bao
su ¢6 hay ngd ra quat lam mét.

4.6 Chwong trinh dong ngit
Chuong trinh nay cho phép lya chon mét trong bén chuong trinh nhu

bén dudi.

a) Chuong trinh déng ngét Manual (n-A):
Khi chuong trinh nay duoc chon, céc cip cua tu s& dwoc didu khién
bing tay bang cach an phim “UP” hogc phim “DOWN?”. Khi 4n phim
“UP” thi c4p tu s& duoc déng va nguoc lai khi 4n phim “DOWN?” thi c4c
cAp tu s& duoc cét ra. Cac cap tu duoc déng luan chuyén dwa theo nguyén
téc déng trudc ngt trudc (first-in-first-out).

b) Chuong trinh déng ngit Rotational (rot):
Chuong trinh nay thi twong tu nhu chwong trinh déng ngét bing tay
va né ciing duya trén nguyén tic “dong truéc ngat trusc”. N6 khac
vai chuong trinh bang tay & cho chuong trinh nay s& tu dong déng ngat
C4c cip tu theo hé s cong suét cai dat, do nhay va thoi gian déng lap
lai d& cia dat trude do.

¢) Chuong trinh déng ngét Automatic (Aut):
Chuong trinh nay sir dung nguyén ly déng cét théng minh. Trinh tu
d6ng ngét khong c6 dinh, chuong trinh s& tu dong lua chon dé dong
hoac ngat cac cép tu thich hop nhét véi thoi gian dong ngét ngan nhét
va véi sb Cap nho nhit. Bé kéo dai tudi tho cua hé théng tu bu cling
nhu hé théng contactor, chwong trinh nay s& uu tién chon cép tu it sir
dung nhat dé déng trong trudng hop c6 it nhit 2 cip tu giéng nhau.

Vi chuong trinh nay, b PFR s& tu dong phat hién cuc tinh CT khi
c6 ngudn dién cap vao. Mot khi cyc tinh CT duoc xéac dinh, khi bo

PFR phat hién c6 su phat cong suat tré lai lugi thi tat ca cc cip tu

s& ty dong ngit ra.

d) Chuong trinh déng ngét Four-quadrant (Fqr):
Chuong trinh nay gidng nhu chuong trinh tr dong thdng minh (Aut)
tuy nhién néu chuong trinh nay duoc chon, nd cho phép bo PFR
hoat dong & ca 2 ché d6 thu va phét cong sut. O ché do phat cong
suit, nguon hoat dong dwoc dua tré vé luéi dién boi mot ngudn
nang lwong khac nhu: nang luong mit troi...Néu chuong trinh nay
duoc chon, ngudi van hanh phai chic chén ring cuc tinh CT phai
duoc dau ndi ding bai vi néu dau néi sai cyc tinh CT thi céc chirc
nang cua chuong trinh nay sé bi vo hiéu hoa.

Peén “Manual” sang Ién tic 1a chuong trinh dang ¢ ché do déng ngit
bang tay (n-A). Bbi véi chuwong trinh “Rot”, “Aut” hay “Fqr” thi dén
“Auto” s& sang I&n. O trang thai hoat dong binh thuong, cac dén béo
cuia cac c4p tu ¢ trang thai “ON/OFF”. Khi dén ¢ trang thai “ON”
(mau do) thi cép tu d6 duoc déng. Khi dén nhip nhay nghia la cip tu
d6 dugc dé nghi déng nhung tam thai chua thyc hién dugc vi né bi
khéng ché bai thoi gian déng lap lai.

Cha y ring & ché do chuong trinh Rotational “Rot” hay Automatic
“Aut” thi tat ca (;éc buéc tu sé ngat ra néu bo PFR phat hién thay cé
su phat cong suat tro lai wéi dién.



4.7 Trinh ty cai dit théng sb diéu khién

Budc 1: Chon muc can cai dat bing cach nhan phim “MODE/SCROLL”
khi @6 dén tuong (ing véi muc chon sé& sang 1én. Bé cai dat
cho muc “Rate Steps” khi d6 timg ngd ra s& duoc chon bing
céch 4n phim “UP” hoac phim “DOWN?” khi d6 dén cia cép
tuong wng dugc chon sé& sang l1én.

Budc 2: Nhin phim "PROGRAM" thi dén chirc nang duoc chon tuong
g duoc chon s& nhip nhéy, khi d6 hé théng dang ¢ ché do
cai dat.

Budc 3: Sir dung phim "UP" hoac "DOWN" dé thay ddi gia tri.

Budc 4: Bé luu lai gia tri vira cai dat, nhan phim “PROGRAM” mét
1an nira khi d6 dén hét nhip nhay va gié tri mai da duoc luu.

Dé bo qua gia tri cai dat, ngudi sir dung chi cin nhin phim “MODE/SCROLL”
dé dirng cai dit va tham nhap cac chirc nang ké tiép.

Thong sé LED LED Pham vi Thong sb
didu khién hién thi buwéc*! cai dit mat dinh
Nha may
HSCS mong muén SET Cosg' 0.80 Ind - 0.80 Cap 0.98 Ind
Hé s6 CIK CIK 0.03 - 1.20/AtC AtC
Do nhay SENSITIVITY 5 - 300 s/step 45 s/buge
T/gian dong lap lai RECON TIME 5 - 240s 30s
Cépd/muc : Cip1 1 001- 002 - 003 - 004 -
Cip2 2 005 - 006 - 008 - 012 -
1 1
. . 016
1 1
| |rateDsTEPS| | o000 -6 hicuhos 001
| | ALA** - d/ra béo hiéu
1 1
1 1 FAN*"- d/ra quat I/mét
1 1
1 |
Cép6 6
Cltrinh déng ngit SWITCH PROG] n-A - rot - Aut - Fgr Aut

*1- Hoat dong binh thuong ngoai trir hién thi budc dinh muc, dén cac budc hién thi tinh trang
ON/OFF cua budc

*2- Chi duy nhit budc cudi ciing ¢é thé duoc 1ap trinh nhu dau ra béo hisu

*3- Bude cudi cting ¢6 thé Iap trinh nhu dau ra quat 1am mét hay budc cudi cling thir 2 c6 thé
1ap trinh nhu dau ra béo hiéu.

Bang 2: Cai dat thong sé

4.8 Xac lap lai trang thai mat dinh cia Nha may

Dé xac lap lai tit ca cac thong sb mat dinh cua Nha may, trudc
tién phai cit ngudn cung cép cho PFR sau d6 nhén va giir dong
thoi 2 phim “UP” va “DOWN?” trong khi ma ngudn tro lai va gitr
2 phim d6 trong hon 5s dén khi trén man hinh xuét hién “dEF” va
nhép nhay, khi d6 bo PFR da l4y lai thong sé mat dinh cua Nha may.

5. Ngd ra quat lam mat
Khi ngd ra quat lam mat duoc chon, ngd ra nay sé duoc kich hoat
Khi c6 bat ky mot cAp tu ndo d6 déng tic 1a trang thai ON.

6. Canh bao

Khi bo PFR phat hién thiy c6 sy ¢b, khi d6 dén “ALARM” s& nhip
nhdy. Bugc cudi ciing cua PFR ¢6 thé 1ap trinh lam dau ra bao su cd.
Binh thuong ngo ra nay thuong mé, khi c6 su ¢6 sé dong lai.

Dé xem bang thong bao su ¢, nhén phim “MODE/SCROLL”
dén chuc nang “ALARM?”, khi d6 man hinh s& thong bao su cé
nhu trong Bang 3 phia dudi. Néu ¢6 nhiéu su ¢é cting mét Idc thi
nhén phim “UP” hoic “DOWN?” dé xem tét ca cac I3i hién c6. Bén
bao s& trés vé trang théi binh thuong khi tinh trang su cé duoc
loai trur.

T/digp Mo ta Thoigiantré | T/t hoat dong | Ngd ra c/ bao
canh bao H/dong | Kg h/dong LED| Role
Lol  [Dong di¢n thap hon 3% 10s 5s - N/nhay -
gid tri dinh muc
Hi Dong dién 16n hon 110% Zmin Tmin T7ca cac cap[N/nhay On
gi4 tri dinh mic khong két ndi
LoU |Dién &p thép hon 85% 100 ms 5s - N/nhay On
gia tri dinh mirc*567
HiU | bién &p cao hon 110% 15min| 7.5 min - N/nhay On
gid tri dinh mic*567
UCO [Tétcacacciptudddong | Lommn|[ 7.5min - N/nhdy On

nhung hé sb cong suat
van thap hon gia tri
cai dat

OCo | Tat ca cac cap tu da ngat 15min| 7.5min
nhung hé sé cong suit

van cao hon gié tri

cai dat

ESt Loi trong do luong h/s C/K
hay s cp dinh muc

y/ cau v/ hanh bing tay
ECt  [Ldi ttong viéc xac dinh - - - N/nha
cuc tinh CT tu dong

N/nhdy On

N/nhé

*4- Vigc déng cét ty dong cua cac cip dugc ngan chan khi thong digp nay xuét hign.
*5-DUng cho PFR96 110~120V, LoU is 94V & HiU is 132V
*6-Dung cho PFR96 220~240V, LoU is 187V & HiU is 264V

*7-Dung cho PFR96P 380~415V, LoU is 323V & HiU is 456V

Bang 3: Bang bao su cb

7. Tw dong phat hién cuc tinh CT

Khi c6 ngudn vao, néu chuong trinh déng ngét dang & ché do tu dong
thdng minh hay ché do tw dong vong quay (Aut hay Rot) thi b PFR s&
ty dong phét hién cyc tinh CT va diéu chinh cuc tinh CT mdi khi d4u ndi
sai. Nguoc lai, néu chuong trinh déng ngit dwoc chon & ché do bu ¢ méay
phét (Four-Quar) thi chirc nang trén bi vo hiéu hoa.

8. Che d¢ khoa chwong trinh

B6 PFR c6 chirc nang khoa chuong trinh cai dit dé ngan chin nhiing
thay déi khéng mong muén. Khi bo PFR ¢ trang théi khoa thi tit ca cac
thdng s6 chi dugc phép xem ma khong thé thay dbi duoc.

Dé khoa chuong trinh hay mé chuong trinh, trudc tién phai chic chin
ring man hinh dang & ché d hién thi hé sé cong suat, khi d6 nhn phim
“PROGRAM” ngay sau d6 nhan phim "DOWN" va giit phim “DOWN”
cho dén khi trén man hinh xuat hién "LOC" hay "CLr". Hién thi "LOC"
nghia 1a PFR & ché do khoa con nguac lai "CLr" 1a ché d6 mé khoa.

9. Thong s6 k§ thuat
9.1 Nguon vao

Kiéu PFR96S :110~120VAC / 220~240VAC
Kiéu PFR96P :380~415VAC

Gidi han dién ap :-15% + 10%

Cong suit tiéu thu :10VA max

Tan sé :50Hz hay 60Hz

9.2 Dong dién ngd vao

Dong dinh muc, I, 5A
Gidi han dong dién :0.15A - 6.5A
Tan sé :50Hz hay 60Hz

9.3 Ngb ra tiép diém

Sbngd ra :6
Kiéu tiép diém :kiéu tiép diém NO

Dinh muc tiép diém  :5A 250VAC (Cose = 1)
Dong dién max. 112A
tai tiép diém
9.4 Giéi han diéu khién
Cai dat HSCS :0.8 Cam - 0.8 Dung
Cai dit hé s6 C/K :0.03 - 1.00
Thei gian déng ngét :5 - 600 s/cép
Thoi giandong lap lai :5-240s

cho cling mot cip
Chuong trinh d/ngét

He sb budc dinh mac

9.5 Co khi

Vi tri l4p dat
Kich thuot (hxwxd) :
Trong lugng

: Automatic / Automatic Rotate / Manual/

Four- quadrant

:0/1/2/3/4/6/8712/16

:Mat ta

96mm X 96mm X 70mm

:0.6 kg



10.So @0 ndi day dién hinh
10.1 So' dd 1 — Khéng c6 dién tré xa bén ngoai véi dién ap

10.3 So @6 3 - Véi PFRI6P

110~120VAC / 220~240VAC B0
L'\3’|A|_|§‘L1 8 6 16
43 ® )
TERT et iy 1+ O T o
S—15ii s c° r T S - i
s1-i8 Q5 ‘@ e 1 4 = % , 12
N l-';(_*; 3 @p———" o s §m1® —.
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LOAD
10.2 So d62-Co dién tré xa bén ngoai véi dién ap 110~120VAC / 220~240VAC
N L’:ALI'L\‘Ll
FUSE ’ $ .29 6@ -
= Tl¥Rt L s s
= ]ggggs sy
P1 3 g E—: 2® 11
- > ”;L;RRENE e e I
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7 1 S
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PR $=45=b S ks f=1—1 ke Fo T
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E: |
oypb (flem gy d Pl b d e
»
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LOAD
11. Kich thwot
90mm
«—
- 96 mm - ‘ | 70mm ‘ - 90mm .
L \ 0 Y
1S =
b Front Side Panel Cuteut 5
[o2]
]
J Al

*Mikro Bhd reserves the right to make changes without futher notice to any products herein to improve reliability, function or design.The figures shown are without obligation.
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