LOI NOI AU

Gido trinh Do luong dién dugc bién soan cho ddi tuong 1a sinh vién hé Cao
dang nghé, dong thoi 1a tai liéu tham khao cho cong nhan nganh dién, k§ su dién
va nhitng ngudi quan tim dén van dé do ludng dién. Tir nhu cau thuc té san xuat
va nhu cau hoc tap trong nha trudng, chiing toi bién soan cudn giao trinh Do ludng
dién. Gido trinh dugc trinh bay ngan gon, dé hiéu, cac kién thic k§ nang trong
giao trinh ¢6 trinh ty logic chat ché. Tuy vay, noi dung gido trinh cling chi cung
cap mdt phan nhat dinh kién thic cua chuyén nganh dao tao cho nén nguoi day,
ngudi hoc can tham khao thém cac gido trinh c6 lién quan d6i v6i nganh hoc dé
viéc sur dung gido trinh ¢6 hiéu qua hon.

Gi4o trinh bao gom nhiing kién thtrc co ban vé thiét bi do dién, phuong phap
st dung thiét bi va ang dung trong thuc té san xuat. Noi dung gido trinh gom 10
bai, dugc trinh bay theo trinh ty tir d& dén kho: Tir khai niém co ban vé thiét bi do
dién, dugc tang dan theo muc do kho vé kién thirc, kho vé phuong phép st dung.

Trong qua trinh bién soan, chung toi da c¢6 gang tham khao nhiing tai liéu
mai xuat ban vé do ludng dién, cap nhat nhitng kién thirc méi c6 lién quan va phu
hop véi thuc té san xuat, doi song dé gido trinh ¢6 tinh tng dung cao. Nhém tac
gia chan thanh cam on sy gitip d& cua cac dong nghiép trong qua trinh bién soan
va xuét ban cuén gido trinh nay.

Trong qua trinh bién soan kho tranh khoi nhiing sai sot. Rat mong nhan duoc
su gop y cta ban doc dé lan tai ban sau gido trinh s& hoan thién hon. Moi y kién
dong gop xin guri vé: Khoa Dién - Truong Cao dang Dién luc mién Bac.

Tap thé giang vién
KHOA PIEN
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GIAO TRINH MO PUN
Tén mo dun: Do lwong dién
M3 s6 md dun: MD26
I. VI TRIi, Y NGHIA, VAI TRO MO PUN:

- Vi tri: M6 dun duoc b6 tri trong nam thtr nhat va nam thir hai ciia chuong
trinh dao tao cao dang nghé Quan 1y van hanh, sira chita dudng day va tram bién
ap o6 dién ap 110 kV tré xubng.

- Y nghia: M6 dun Do ludng dién cung cip cho sinh vién nhitng kién thic,
ki ning co ban vé sir dung céc thiét bi do dong dién, dién ap, cong suat, tan s,
dién tro..., rit can thiét trong cong tac van hanh, stra chira dudng day va tram bién
ap.

- Vai tro: M6 dun Do luong dién la mét trong nhitng mé dun chuyén mén
nghé bat budc cia nghé Quan 1y van hanh, sira chira duong day va tram bién ap
c6 dién ap 110 kV trd xudng.

Il. MUC TIEU CUA MO PUN:

Sau khi hoc xong moé dun nay, nguoi hoc c6 kha nang:

- Trinh bay duoc vai trd ciia do ludng dién dbi véi hé théng dién cling nhu
d6i vai su phat trién khoa hoc ky thuat;

- Phan loai dugc phuong phap, doi tuong va dung cu do di¢n;

- Phan tich dugc y nghia cua cac sai s6 do co ban;

- Chuan bi duoc tai liéu, so do mach dién can thiét cho do luong dién;

- Tinh chon va dau néi chinh xac cac dung cu do ludng, kiém tra;

- Trinh bay duoc cac sai s6 va bién phap xu 1y trong qua trinh thuc hién do
luong dién;

- Poc, ghi chép diy du chinh xac cac thong sb hién thi trén cac dung cu do
luong dién;

- C6 ¥ thuc gitr gin, bao quan thiét bi.
I11. NOI DUNG MO PUN:
1. N§i dung tong quat va phan phdi thoi gian:



Thoi gian

STT Tén cac bai trong mo dun Téng Ly Thuc | Kiém
s6 | thuyét | hanh | tra(*)
1 | Khai niém vé do ludng dién 6 6 0
2 | Po dong dién va dién ap 42 7 33 2
3 | Po cong suat 12 4 8
4 | Pbo dién nang 90 16 71 3
5 | Po tan s va Coso 6 2 4
6 | Podién trd 54 9 43 2
210 44 159 7

Cong

* Ghi cha: Thoi gian kiém tra dwoc tich hop giita Iy thuyét Véi thue hanh dwoc
tinh vao gio thue hanh

2. Ndi dung chi tiét:




BAI 1: KHAI NIEM CHUNG VE PO LUONG PIEN
Gioi thiéu:
Bai hoc trinh bay cac khai niém, dinh nghia co ban vé do ludng gitp cho
ngudi hoc ¢o cai nhin tong quan vé do ludng dién.
Muc tiéu:
- Trinh bay duogc cac khai niém co ban vé do luong dién va dung cu do dién
- X4c dinh duoc céc sai s6 do, ky hi¢u cua cac dung cu do dién
- Rén luyén tinh chinh xac, can than, ti mi, gon gang
- Thuc hién nghiém tuc, ¢6 hi¢u qua cong tac 5S.
Noi dung:
1. Khai niém
1.1. Dinh nghia

* Po ludng 12 mot qua trinh danh gia dinh luong dai lwong can do dé c6 két
qua bang s so véi don vi do.
* Két qua do dugc biéu dién dudi dang biéu thirc sau:
A=Z o x= AX,
0
Trong d6 : X - Pai lugng do.
Xo- Don vi do.
A - Két qua do.

* Po luong hoc: La nganh khoa hoc chuyén nghién ctru dé do cac dai luong
khac nhau, nghién ciru mau va don vi do.

* Ky thuat do luong: La nganh k¥ thuat chuyén mén nghién ctru dé ap dung
thanh qua cia do ludng hoc vao phuc vu san xuét va doi song.

1.2. Phén logi doi tuwong do

* Dai lwong do nang lwong: Tuc la dai lugng do ma ban than n6 mang ning
lugng; Vi du: Dong di¢n, di¢n ap, cong suét...

* Pai lwong do thong s6 cua mach dién nhue: Dién tro, dién dung, di¢n cam...
* Pai lrong do phu thude vao thoi gian: Chu ky, tan sé, goc 1éch pha...

* Pai lwong do khéng dién: Bé do duoc bang phuong phap dién, nhat thiét
phai bién d6i chiing thanh dién nho cac bo chuyén dbi do ludng so cap.
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1.3. Cac phwong phap do

Dé thyuc hién mot phép do ngudi ta co thé st dung nhiéu cach khac nhau, ta

c6 thé phan biét cac cach nhu sau:

* Po tryc tiep: La cach do ma két qua nhan duogc tryuc tiép tir mot phép do
duy nhat, dai luong do duoc chi thi ngay trén dung cu do; Vi du: Von mét, ampe

mét.

* Po gidn tiép: La cach do ma két qua dugc suy ra tir sy phdi hop két qua
cta nhiéu phép do dung cach truc tiép:
Vi du dé do dién tro ta co thé ding Ampe mét do dong dién va Von mét do

dién ap sau d6 dung dinh luat Om:

R=2

* Po hop bé: La cach do gan gidng cach do gian tiép nhung sb luong phép
do theo cach truc tiép nhiéu hon va két qua do nhan duoc thudng phai thong qua
giai mot phuong trinh (hay mot hé phuong trinh) ma cac thong sb da biét chinh 1a
cac s6 liéu do duoc.

* Do lwong thong ké: Pé dam bao do chinh xac ciia phép do nhiéu khi nguoi
ta phai sir dung cach thong ké, tirc 1a ta phai do nhiéu lan sau d6 lay gia tri trung
binh.

2. Nguyén tic cau tao chung ciia mét dung cu do

Mét dung cu do doc thang gom c6 hai bo phan chinh 1a: Mach do va co céu
do.

* Mach do 13 b phan 1am nhiém vu bién d6i cac dai lugng can do thanh
dong dién di vao co céu do.

* Co cdu do 1a bo phan 1am nhiém vu bién d6i tac dung cua dong dién vao
co cau do thanh tin hiéu hién thi ma con nguoi co thé doc duoc két qua.

- Bdi véi cac ddng hd co, co ciu do gdm cac bd phan
+ Phan tir cong tac.

+ B0 phan chi thi.

+ Lo xo phan khang.

+ Truc va tru.



+ B phan can diu.

- Bdi véi cac dong hd s, co cau do gom:

+ Khdi bién ddi tin hiéu twong tu sang tin hiéu s6
+ Khdi xtr Iy tin hiéu s6

+ Khdi hién thi tin hiéu

3. Sai s6 do co ban

Dé danh gia chat luong cua dung cu do dién thi c6 nhiéu tiéu chuan, xong
cha yéu 14 hai tiéu chuan: Do nhay va d6 chinh x4c. Trong d6 tinh chinh x4c cua

dung cu do 1a chi tiéu quan trong ma ta cAn quan tim.

Qua kinh nghiém thuc té, nguyén nhan gy nén sai sd do ¢ rat nhiéu: Vach
chia khic do khong chinh xac, ma sat & goi truc va truc 16n hodc c6 nhirng thay
d6i bén trong dung cu do, hodc do phuong phap do khong chinh xac, diéu kién
moi trudng thay doi, do khi doc két qua do...TAt ca déu gay nén sai sd cua dung
cu do. Xong sai s6 do chinh ban than dung cu do gdy nén goi 1a sai s6 co ban. Sai
s6 co ban bao gom:

+ Sai 6 tuyeét doi.

+ Sai sb tuong dbi.

+ Sai s6 quy doi.

+ Sai s6 cho phép.
3.1. Sai sé tuyét doi

Sai s6 tuyét dbi: (AA) Sai sb tuyét dbi 1a hiéu sb gitta két qua do duoc (Ado)
Vi gia tri thuc caa dai luong can do (Ap) va nd duge xac dinh theo biéu thuc:

AA = Ago - An

Trong thuc té thi tri s6 thuc cua dai luong can do ciing khong thé xac dinh
duogc, vi vy ngudi ta ldy no 1a sai sé trung binh hoic 1y theo mét thiét bi do c6
d6 chinh xéac cao hon nhiéu so véi dung cu dé do luong.

3.2. Sai $6 twong doi

Sai s twong dbi:(y4%) 1a ty sb gitra sai s6 tuyét ddi véi gia tri thuc cua dai
luogng can do va thudng dugce tinh theo phan tram.



V% = AA—A.loo = M.loo

th th
Sai s6 tuong ddi khong cho phép ta danh gia d6 chinh xac cua dung cu do,
ma chi cho ta biét duoc tinh chét sai s6 cia dung cu do. Vi vay nguoi ta dua ra
mot sai s6 khac goi 13 sai s6 quy doi.

3.3. Sai $6 quy doi

Nhu ta d3 biét, mdi dung cu do c6 mot gigi han do hay con goi 13 ¢& do
(Awmax). Gidi han nay nguoi ta goi 1a tri s6 dinh muc cua thang do. Ty sb gitra sai
sb tuyét dbi véi gisi han do cua dung cu do va thuong duoc tinh theo phan trim
duoc goi 1a sai s6 quy doi.

Yoa% = AA—A.loo _Aw=Au 109

MAX Max
3.4. Sai sé cho phép
M3i dung cu do c6 mot sai s6 quy ddi cho phép 16n nhat goi 1a cdp chinh xéc
cua dung cu do. Nhu vay cip chinh xac cta dung cu do 13 ty sé duoc tinh theo
phan tram giira sai s6 tuyét doi 16n nhat cho phép lam viéc trong diéu Kién 1am
viéc binh thuong véi gidi han do cua nd.

Yep%0 = AAﬂ.loo

MAX



BAI 2: PO DONG DIEN VA DIEN AP
Gioi thiéu:

Bai hoc trinh bay co cAu do cAu tao nén cac thiét bi do dong dién, dién ap,
cau tao mot sb thiét bi do dong dién dién ap nhu ampe mét, von mét, ampe kim
gitip nguoi hoc hiéu hon vé do cac dai lwong dong dién va dién ap.

Muc tiéu:

- M6 ta duoc cAu tao, nguyén 1y 1am viéc ciia ampe mét, von mét

- V& dugc so d6 mach dién do dong dién, dién ap

- Chuan bi day da dung cu vat tu khi do dong dién va dién ap

- PAu ndi chinh xac so d6 mach dién dam bao gon gang va tiép xtc

- Kiém tra dugc mach dién sau khi da dau ndi

- X4c dinh duoc chinh xac két qua do

- Thuc hién nghiém tuc, ¢6 hiéu qua cong tac 5S tai vi tri thuc tap.

Noi dung:

1. Co ciu do

1.1. Co céu do tir dién:

a. Cdu tqo:

1. Nam chdam vinh cuu
2. Mach tur

3. Cuc tur

4. Loi thép hinh tru
5. Khung day dong
6. Truc

7. Kim chi th;

Hinh 2-1: Cau tao co cau do tir dién 8. Lo xo phan khdang

Co cau do tir dién cau tao gom hai phan chinh: Phan tinh va phan dong:

* Phdn tinh: G6mM mot nam cham vinh ctu (1) tan cing 1a ma sit non tao
thanh cyc tir (3) om tron déu lay 16i thép hinh tru bang sat non (4). Lai thép hinh
tru co tac dung ting cam tng tir (B) va tao ra tir trudng déu.
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* Phan dgng: Gom cudn diy dugc quan trén khung nhém (5) va duoc gan
trén truc (6). Trén truc con cd kim (7), 16 xo phan khang (8). O co cdu do tir dién
dung ngay khung nhom 1am bo phan can diu theo nguyén tic cam ung.

b. Nguyén Iy lam viéc:

Cho dong dién vao khung day qua 10 xo phan khéang, (hinh 2-2). Khung day
mang dong dién nam trong tir truong cua nam cham vinh ctu s& chiu tac dung
mét luc dién tir 1én cac canh caa khung day (Chiéu dugc xac dinh theo quy tac
ban tay trai).

V& tri s duoc x4c dinh theo biéu thic: F = B.LW.I

Trong do:

+ B - Cuong do tir cam (T)

+ | - Chiéu dai canh cta khung diy (m)

+ W - Sb vong cudn diy (vong)

Hinh 2-2: Neuven Iv lam

+ | - Cuong do dong dién vao khung day (A)
Dudi tac dung cuaa luc dién tir tao nén moé men quay ddi véi tryc:
my=F.b=B.LW.l.b

Dudi tac dung cua mé men quay lam truc quay, kim quay, 10 xo phan khang
x04n lai tao ra md men can: me¢ = D. a .

Khi mé men quay can bang véi mé men can ta xac dinh dugc goc quay « .
myg=mc = B.LW.L.b=D.a (D - B¢ ctiing cua 16 xo phan khang)

B./.W.b
D
Sau khi dung cu ché tao xong thi cac dai luong: B, I, W, b va D ¢6 tri s6
B.IW.b

>0 =

khéng thay d6i, do d6 ta dit ty so:

=K (P9 nhay cua co ciu do)

Viy goc quay duge xac dinh theo biéu thic: o = K.

Qua biéu thirc trén ta thiy goc quay a ty Ié bac nhat véi dong dién qua co
cau.

c. Pdc diém va img dung:

* Pac diém:
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+ Vi goc quay (o = K.1) ty 1& bac nhat véi dong dién nén thang chia 13 thang
chia déu.

+ Dung cu do ché tao trén co s& cla co ciu do nay chi do dugc cac dai luong
trong mach dién mét chiéu. Mudn do cac dai lugng trong mach dién xoay chiéu,
thi phdi c6 chinh luu.

+ Do tur truong cua nam cham vinh ctitu 16n nén c6 do nhay cao, it bi anh
huong cua tr truong ngoai nén dg chinh xac cao.

+ Vi cudn day 1a phan dong nén tiét dién day quan nho do d6 kha ning chiu
qua tai kém.

* Ung dung: Co céu do tir dién dugc ding dé ché tao von mét va ampe mét
dé do dong dién va dién ap trong mach mét chiéu, né duoc ding lam ¢éng hoé mau
va dong ho dung trong thi nghiém kiém tra.

1.2. Co ciu do dién tir:

a. Cdu tqo:
* Co cau do dién tir duoc chia thanh hai loai:
- Cudn day det, (hinh 2-3a).
- Cudn day tron, (hinh 2-3b).

a. Cuon day det b. Cudn day tron
1. Cuon day 2. La thép dong 3. Lo xo phan khang
4.Bo phancandiu 5. Truc 6. Kim ch7 th;
7.Qud doitrong 8. Thang do 9. Ld thép ¢é dinh

Hinh 2-3: Cdu tao co cdu do dién tir
* Cuodn day det:
- Phan tinh: La mot cudn day phang (1), bén trong ¢ khe hd khong khi.

- Phan dong: La 14 thép (2) duoc gan trén truc (5), 14 thép co thé quay ty do
trong khe ho khong khi.

12



* Cudn day tron: Phan tinh 1 cudn day co6 mach tir khép kin (1), bén trong
bd tri tim kim loai ¢6 dinh (9), 14 thép dong (2) gan véi truc quay.

b. Nguyén Iy lam viéc:

* Khi cho dong dién vao cudn day A. Tur trudng cudn day luyén tur cho 2 14
thép non va chiing bi nhidm tir ciing diu nén day nhau. Dong dién cang 16n thi luc
day cang 16N, tao nén mé men quay dbi vai truc. Nguoi ta ching minh duoc:

my = K.I2

* Dudi tac dung ciia m6 men quay lam cho truc quay, kim quay, 10 xo phan
khang xoan lai tao nén mé men can (Mc = D.at). Khi mé men quay can bang voi
mo men can thi kim dung lai ta xac dinh dugc goc quay o

mg=K.I2=mc=D.a :a=%l2

Nhu vay goc quay a ty 1é véi binh phuong dong dién vao co ciu.
c. Ddc diém va ing dung:

* Dic diem:

+ Do gbc quay o ty 1é Vi binh phuong dong dién vao co ciu nén vach chia
khong déu.

+ Dung cu do ché tao tir co cau dién tir co thé do duoc cac dai luwong trong
mach dién mot chiéu va xoay chiéu.

+ Do tir truong phu thudc vao co cdu do nén chiu anh huong cua tir trudng
ngoai, hon nita do c¢6 ton hao trong 14 thép nén do chinh xac khong cao.

+ Do phan tinh 1 cudn day nén tiét dién day quan 16n dan dén kha nang chiu
qua tai cao.
+ CAu tao don gian nén gia thanh thap.

* Ung dung: Dung dé ché tao von mét va ampe mét dién tu.

2. Ampe mét co
* Cau tao cua ampe mét gdém cac bd phan chinh sau:
-Vo
- Thang do

- Co cau do

13



- Cudn day

- Oc vit. ..

[Thang do] { Ampe mét ] [Xoay chiéu]

Co cau
dién twr
( Dit vuong h
g0c

g J/

[ Cip chinh
| xac 2,5%

>

G Ay T
Ti so bien
dong

LS Z

[Vit chinh kimJ

Hinh 2-4: Cau tao bén ngodi Ampe mét co

[Dﬁu vao, ra] [l—)ﬁu vao, ra}

{ Co cau do ] [ Cuon day ]

Hinh 2-5: Cdu tao bén trong Ampe mét co
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Hinh 2-7: Cuon ddy Ampe mét co

3. Von mét co
* CAU tao ctia Von mét gom cac bd phan chinh sau:
-Vo
- Thang do
- Co céu do
- Cudn day

- Oc vit...

15
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[ Von mét }

[Thang do]
Kim '
(Tén hang
| Model : A
[ ——— [ )
Vit chinh kim T

|

Co cau
dién tir

]

\

goc

& = . N
Dat vuong

J

( Cép chinh |
| xAc2,5% |

.

Dién ap
S00V

~\

Hinh 2-8: Cau tao bén ngodi Vén mét co

tBﬁu vao, 1'3] Pau vao, ra ’

[ Co cau do ] ‘ Dién t‘()’ phu ] L Cuon day

Hinh 2-9: Cau tao bén trong Vén mét co

Hinh 2-10: Co cdu do Vén mét co
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Hinh 2-11: Cu¢n ddy Vén mét co

4. Thiét bj dién tir do dong dién, dién ap
- Trong nhitng ndm gan day xuat hién va sir dung rong ri cac chi thi sé, vu
viét ciia co cau chi thi s6 1a thuan loi cho viéc doc ra két qua, phu hop véi cac qua
trinh do luong xa, qua trinh ty dong hoa san. xuat, thuan loi cho nhiing dbi thoai
gitra may va nguoi.
- So dd khdi cua co cau chi thi s6 co thé tom tit nhu sau:
B0 hién s6
x()—»{ BDX [—» Mihod |—»| Gidima | — | 44

Hinh 2-12: So dé khéi co cau chi thi sé

- Pai luong do di qua bd bién d6i thanh xung, s6 xung N ti 18 voi do 16n x(t)
dugc dua vao bo ma hoa (MH), bo giai ma (GM) va bd hién sd. Cac khau ma hoa,
giai ma, bo hién s tao thanh bo chi thi sd.

- B6 chi thi s6 pho bién nhat 1a chi thi s6 ghép 7 thanh:

] A chung +5V

Hinh 2-13: Bé chi thj so ghép 7 thanh
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- Chi thi nay dugc ghép bang 7 thanh ding mot phat quang (LED: Light
Emitting Diode) hoic tinh thé long (LCD: Liquid Crystal Display). Pidt phat
quang 1a nhitng chat ban din ma phat ra anh sang dudi tac dung cua dong dién
mét chiéu. Tinh thé l6ng 1 nhitng mang mong lam bang chét tinh thé 1ong. D6 1a
nhitng chat dui tic dung cta dién 4p mot chiéu chuyén pha tir dang long sang
dang tinh thé va nguoc lai. Khi & dang tinh thé thanh nay tr nén trong sudt, ta co
thé nhin thdy mau sic & nén dang sau. Mot vu diém co ban tinh thé long tiéu thy
dong dién rat nho: 0,1pA/thanh, trong khi d6 mot phat quang ¢&: 10mA/thanh.

5. Ampe kim

~\

L1Lrr £-14. HIIIPC Kirm

Ampe kim ciu tao gom mot may bién dong dién va mili ampe mét dugce dau
san vao cudn thir cip cua may bién dong dién. V6i ampe kim ta c6 thé do duoc
dién ap xoay chiéu, do dong dién xoay chiéu khéng can ngit mach, ngoai ra dé
thuan tién cho cong tac kiém tra mach dién & ampe kim con c6 thé do dugc dién
tré. Dé thay doi mach do va giéi han do cac dai lugng & ampe kim ngudi ta ding
khoa chuyén mach hoic dung phim dé chuyén d6i. Trong thuc té san xuat khi sir
dung ta thuc hién theo cac budc sau:

* Kiém tra vi tri “0” ctia kim ddi véi loai chi thi ding kim va kiém tra nguén
pin d4i véi loai chi thi sd.

* Pua khoa chuyén mach vé vj tri dai luong can do va & gi6i han do thich
hop. Trong trudng hop chua 1d tri s6 dai lugng can do ta dé ¢ gisi han do 16n
nhat, roi giam dan toi giéi han do thich hop.
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* Khi do dong dién, bop tay kim dé md mo kim va kep dy dan can do dong
dién vao khung ctra 6 mach tir. Nha tay kim, moé kim duogc khép chit. Khi d6 sb
chi ciia ampe kim chinh 1a két qua ta can do.

* Pé do dién ap ta dau que do vao hai cuc dau day: COM va V. Hai dau que
do d4u vao mach can do dién ap, khi d6 s chi trén thang do chinh 1a két qua ta
can do.

* Po dién tré: Pua khoa chuyén mach vé vi tri “Q”¢ gidi han do thich hop.
Trude khi do ta kiém tra vi tri “0” ctia kim, bang cach chap hai que do kim phai
chi “0”, néu khong ta diéu chinh nim xoay trén c6 ky hiéu “Q”cho t&i khi kim chi
“0”, khi d6 d4u hai que do vao hai dau cua dién tré can do va sb chi trén thang do
chinh 1a két qua ta can do.

Luu y: Dung ampe kim do dong dién, dién ap, dién tré thi tun theo nguyén
tic dau day cua cac dung cu do: ampe mét, von mét va 6m met. Két qua do doc
truc tiép khi gisi han do bang vach chia Ién nhat trén thang do, doc két qua do
gian tiép khi chiing khong bang nhau.

Ngoai cac dung cu do trén, ta c6 thé dung ddng ho van nang dé do dong dién,
dién ap va dién tré. Dung cu do nay thuong duoc dung trong cong tac kiém tra va
stra chira.

6. Po dong dién va dién ap
6.1. Mach do truc tiép dong dién, dién dp
6.1.1. Bién phap an toan
- Chuan bi day dua dung cy, vat tu, thiét bi, trang bi bao ho lao dong.
- B4 tri noi 1am viéc gon gang ngan nap.
- Kiém tra hét dién trude khi lap dit, sira chita mach dién.
- P4u day chéc chén, tiép xtc tét, dung so do nguyén 1y.
- Kiém tra mach dién, béo céo gido vién trude khi dong dién.

6.1.2. So d6 nguyén ly

19



KV VIIAIA]A

*R w1 .—J
S
oN V2e
ATM Za
Apr—' o - ——
Zb
B _~ —1——¢
Zc
Cr—— ||~ C +—
\
0 # :
Hinh 2-15: So do nguyén 1y mach do truc tiép dong dién, dién dp
Trong d6
Ky hiéu Tén thiét b
A B,C,0 Nguon dién 3 pha 4 day
ATM Ap t6 mat 3 pha
KV Khoa chuyén mach do dién ap

R,S, T,N, Vi, V2

Céc chan dau cua khoa chuyén mach

V Von mét
A Ampe mét
Za, Zb, Zc Phu tél 3 pha

6.1.3. Chuan bj dung cy, vat tu, thiét bi

TT Dung cu, vit tw, thiét bi Pon | So Quy cich
vi | lwgng
| | Dung cu:
1 | Tudc no vit 2, 4 canh Cai 1 500V
2 | Kim van ning Cai 1 500V
3 | Mii cong tac Cai 1
Il | Vit tu:
1 | Bo day dau B 1 1x1,5mm?
I11 | Thiét bi:
1 | Ap to mat 3 pha 3 cuc Cai 1 20A - 500V
2 | Khoa chuyén mach ap KV Cai 1 16A - 500V
3 | Von mét Cai 1 0-500V
4 | Ampe mét Cai 1 0-5A
5 | Pong co khong dong bo 3 pha Cai 1 Y/A - 380/220V
6 | Pong ho van ning Cai 1 Model 1109

6.1.4. Trinh tu thuc hién
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¥ TTTH NOI DUNG THUC HIEN YEU CAU CHUY

1 | Pau - P4u dau ra pha A cia ATM 3 pha véi Pau day chac Phan
day dau vao Ampe mét. chén, tiép xtc tot, | loai mau
mach - D4u du ra Ampe mét v6i dau vao phu di day gon gang day cac
dong tai pha A. pha néu
dién - P4u dau ra phy tai véi day trung tinh. c6

- Céc pha con lai dau tuong tu.

2 | Pau - Pau dau ra 4p t6 mat A, B, C, O lan luot | Pau day chac Phén
day v6iR, S, T, N. chan, tiép xtc tot, | loai mau
mach - PAu dau ra Vi, V2, v6i 2 ddu von mét. di day gon gang day cac
dién ap pha néu

co

3 | Kiém |- Kiém tra dong h6 van ning: xoay khoa Céc phép do déu Khong
tra chtrc nang vé vi tri do dién tré, chap hai thong mach cham tay
mach dau que do, chinh kim vé vitri 0 vao hai
dién - Pit hai dau que do vao cac cap vi tri sau: dau que

+ Pau ra pha A, B, C ap t6 mat — Pau vao do
phu tai pha A, B, C

+ Xoay cong tic chtrc ning cia KV lan

luot té1 cac vi tri RS, ST, TR, RN, SN, TN

r0i dat 2 dau que do vao cdu ra ap tO mat

theo cac cap lan luot AB, BC, CA, AO,

Bo, CO.

4 | Cap - Pong 4p t6 mat ATM - Ampe mét hién Trudc
dién, thi gi tri dong khi cap
van dién dién
hanh - Khi xoay khoa phai bao
dong chuyén mach, vén | céo gido
co mét hién thi dién | vién

ap day, pha tuong
ung

6.2. Mach do truc tién dién dp, gidn tiép dong dién

6.2.1. Bién phap an toan

- Chuan bi day da dung cu, vat tu, thiét bi, trang bi bao ho lao dong.

- B0 tri noi lam vi€éc gon gang ngan nap.

- Kiém tra hét dién trude khi lap dit, sira chita mach dién.

- P4u day chéc chén, tiép xtc tét, dung so d6 nguyén 1y.

- Kiém tra mach dién, bao cao gido vién trudc khi dong dién.

6.2.2. So d6 nguyén ly
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Hinh 2-16: So do nguyén 1y mach do truc tiép dién dp, gidn tiép dong dién

Trong d6
Ky hiéu Tén thiét b
A B, C O Nguon dién 3 pha 4 day
ATM Ap t6 mat 3 pha
KV Khoa chuyén mach do dién ap
R,S, T, N, Vi, V2 | Cac chan dau cua khoa chuyén mach

Vv Von mét

A Ampe mét

Bl May dién dong dién do luong

6.2.3. Chuan bj dung cu,

vat tu, thiét bi

TT Dung cu, vit tw, thiét bi Pon | SO Quy cach
vi | lugng
| | Dung cu:
1 | Tudc no vit 2, 4 canh Cai 1 500V
2 | Kim van ning Cai 1 500V
3 | Mii cong tac Cai 1
Il | Vat tu:
1 | Bo day dau B 1 1x1,5mm?
I11 | Thiét bi:
1 | Ap to mat 3 pha 3 cuc Cai 1 20A - 500V
2 | Khéa chuyén mach ap KV Cai 1 16A - 500V
3 | Von mét Cai 1 0-500V
4 | Ampe mét Cai 3 0-5A
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5 | Pong co khong dong bo 3 pha Cai 1 Y/A - 380/220V

6 | Pong ho van ning Cai 1 Model 1109

7 | May bién dong do ludong Cai 3 50/5A — 600V
6.2.4. Trinh tu thuc hién

$ TTTH NOI DUNG THUC HIEN YEU CAU CHUY

1 | Pau - Pau k1, ka2, ks voi ddu vao Ampe mét 1, | Pau day chac Phan
day 2,3 chén, tiép xtc tot, | loai mau
mach - PAu dau ra Ampe mét 1,2, 3, dau ly, I, | di diy gon gang day cac
dong | Is voi nhau va ndi véi dat. pha néu
dién co

2 | Pau - Pau dau ra aptomat A, B, C, O lan luot DPiu day chic Phan
day v6iR, S, T, N. chan, tiép xtc tot, | loai mau
mach - P4u dau ra Vi1, V2, v6i 2 dau von mét. di day gon gang day cac
dién ap pha néu

co

3 | Kiém |- Kiém tra dong ho van ning: xoay khoa Céc phép do déu Khong
tra chirc nang vé vi tri do dién tro, chap hai thong mach cham tay
mach dau que do, chinh kim vé vitri 0 vao hai
dién - Théo ki, Kz, ks, dit 1an luot 1 dau que do dau que

vao ki, kz, ks va dau que do con lai vao dc do
vit k1, k2, K3 vira thao.

- Xoay cong tic chtrc nang cua KV lan

luot toi cac vi tri RS, ST, TR, RN, SN, TN

r0i dit 2 dau que do vao cau ra ap to mat

theo cac cap lan luot AB, BC, CA, AO,

BO, CO.

4 | Cap - Pong 4p t6 mat ATM - Ampe mét hién Trudc
dién, thi gia tri dong khi cap
van dién dién
hanh - Khi xoay khoa phai bao
dong chuyén mach, von | céo gido
co mét hién thi dién | vién

ap day, pha tuong
ung
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BAI 3: PO CONG SUAT

Giai thiéu:

Bai hoc trinh bay cau tao co cau do dién dong, gidi thiéu cau tao co thiét bi
do cong suit 1 pha, ba pha.
Muc tiéu:

- M6 ta duoc cau tao, nguyén 1y 1am viée ciia Oat mét va Var mét

- V& duoc so dd mach dién dau ndi O4t mét va Var mét

- Chuan bi day da dung cu vat tu khi do cong sut

- BAu ndi chinh xac so dd mach dién dam bao gon gang va tiép xtc

- Kiém tra duoc mach dién sau khi da dau ndi

- Xac dinh dugc chinh xac két qua do trén thiét bi do

- Thuc hién nghiém tuc, c6 hiéu qua cong tac 5S tai vi tri thuc tap.
Noi dung:
1. Co cau do dién dong:
1.1. Cdu tgo:

Céu tao gom:

* Phan tinh: Gom cudn day (1) dugc chia lam hai nira nham tao ra tir trueong
déu va manh.

* Phan dong: Gom cudn day (2) duoc A
gan trén truc va chuyén dong trong 1ong \ /CD CI)\' "
cudn tinh. Trén truc cOn ¢6 kim, 10 xo phan | \_F A
khang 13 bo phan can diu. R L] BE Y
3!
1.2. Nguyén Iy lam viéc: Y -
D I‘ |“ —
* Cho dong dién I; vao cudn day 1, R \‘@
‘5 b 2°

tao nén tu truong .

. . . ) Hinh 3-1: Cdu tao co cdu do dién
* Cho dong dién |, qua 10 xo phan

khang vao cudn diy 2. Cudn diy 2 mang dong dién nam trong tir trudng cuon
tinh, chiu tac dung mot luc dién tir vao hai canh ctia khung day: F = K.I;.15.

* Dudi tac dung cta lyc dién tir tao nén mé men quay, lam phan dong quay:

Mg = Ki.l.l
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Néu tir truong gitra hai nira cuon day phan tinh 1a déu, thi: mg = Ka.l1. 1.
Véi K1 ,K; 14 hing sé.

* Khi phan dong quay, truc quay 10 xo phan khang xo4n lai tao ra mé men
can, khi m6 men quay cin bang véi mé men can, thi kim dung lai ta xac dinh

duoc goc quay a.
— —m. = _ K,
Mg = Koli.lb=mc=D.aa =a = 6.|1.|2
* Néu I; va I, 1a dong dién xoay chiéu thi:
- K2 \ r A =~ \
o= E-h-'zCOS(P (¢ 1a goéc léch pha gitra 15 va L,).

= Gobc quay o ty 1€ vdi tich s6 dong dién vao cudn day tinh, cudn day dong
va goc 1éch pha gitra chung.

1.3. Pic diém va iing dung:
* Dic diem:
+ Vi bi anh hudéng cua tir truong ngoai nén can phai 6 man chan ti.
+ Vi khong ¢6 161 thép nén do chinh xac cao.
+ Kha nang chiu qua tai kém.
+ CAu tao phiic tap nén gia thanh cao.
+ Thang chia vach khac do khong déu.

* Ung dung: Dung dé ché tao von mét, ampe mét va Oat mét.

2. Oat mét
2.1. Oat mét dién dong mét pha
a. Cau tqo:

* 04t mét dién dong (hoic oat mét sit dién dong) 1a thiét bi do kiéu co dién
dung dé do cong suit trong mach dién mot chiéu hodc cong suit tac dung trong
mach dién xoay chiéu mot pha.

* Oat mét dién dong duoc ché tao dua trén co cau do dién dong trong do:

+ Cudn day tinh dugc mac ndi ti€p vaoi phu tai, cd sO vong day it, nhung tiét
dién day 16n nén dugc goi 1a cudn dong dién.
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+ Cudn day dong dugc mac noi tiép véi dién tréd phu va song song voi phu
tai, cd s6 vong day nhiéu nhung tiét di¢n day nho nén dugc goi 1a cudn dién ap.

b. Nguyén Iy lam viéc:
Khi ddu Oat mét vao mach do (hinh 3-2), thi:

* Dong dién qua cudn day tinh 1a I; = 1.

* Dong dién qua cudn day dong 1a I,: I ‘ % ,

U
Iz = - Il
R, U R T
Trong do: R, =1+ Rp
P s
r2: Pién trd cua cudn day dong. Hinh 3-2: So dé nguyén
ly lam viéc

Rp: Dién tro phu.
* Dudi tac dung cua dong di¢n I; va I, lam xuat hién moé men quay:

m, =K.l =K, I~
R

q 2+11+12
2

AY 14 K
Trong do6: Ky; R, 14 hang s6 nén dat: —= =K, =Const=m_ = K,Ul.
RZ

* Duéi tac dung cia mg lam kim quay, truc quay va 1o xo xoan lai tao nén
md men can m, = D.a. Khi mé men quay can bang véi mé men can ta xac dinh
dugc goc quay « :

m, =m, < D.a=K,Ul=a K ur,

K
biat —2 =S, - Do nhay ctia Oat mét = o = Sp.U.I=S,,.P.
D

Néu I, va I, 1a dong dién xoay chiéu khi d6 ta c6: o = S,.U.1.Coso

Nhu vay goc quay o ty 1& voi cong suét tic dung mach dién can do nén sb
chi khi do chinh 13 két qua ta can do.
c. Mo rgng gioi han do cho Odt mét:

Pé mo rong gidi han do cho O4at mét ta chi viéc mo rong gidi han dong dién
va gidi han dién ap. Phuong phédp mé rong gidi han dong di¢n va dién ap hoan
toan gidng qué trinh m& rong gidi han do cho ampe mét va von mét, hodc mé rong
theo phuong phap sau:

26



* Mo rong gioi han dong dién: Dé mo rong gidi han do dong dién ta co thé
thuc hién theo mdt trong hai cach sau:

+ Tang tiét dién diy quan va giam sd vong cudn tinh.

+ Cudn tinh dugc chia thanh hai phan bang nhau. Khi cAn mé rong gidi han
do thi ta chi viéc thay d6i cach d4u tir ndi tiép sang song song. Viéc thay doi cach
dau co thé dung cau ddi ndi hodc dung khoa chuyén mach nhu hinh.

1.1 1.2

Hinh 3-3: Thay déi cach ddu cudn tinh sir dung khéa chuyén mach

*Mo rong glO"l hal’l dien dp
| Rr2 Rp RP
P1 2 3

D¢ moé rong gidi han dién ap ta mac noi ‘
tiép lién ti€p cac dién tr¢ phy véi cudn day
dong cua oat mét. Twong duong v4i moi dién

trg phu 1a mot gidi han dién ap, (hinh 3-4).  *} >

Hinh 3-4: Mo rong gioi han do
dién ap sw dung dién tro phu

* Gioi han do cua Oat mét:

Sau khi ta m& rong dugc gidgi han dién ap va dong dién thi giéi han do cua
oat mét dugc xac dinh: Py, = Ugp.Ign

Trong thuc té phuong phap nay it dung, vi trong qua trinh thuc hién phic
tap. Do d6 thuong dung may bién dong dién va dién 4p dé mé rong gidi han do
cho Oat mét.

d. Phuong phdp su dung Odt mét:

* Cach tinh chon:

Do oat mét ¢6 hai cudn day: Cudn dong va cudn di¢n ap. Trong mdi cudn co
mot gia tri cho phép nhat dinh ma ta goi 1 Ugn va Igm hay con goi 1a Ug, va Iy,
Nén ta phai chon dugc cac thong s6 nay clia 04t mét phi hop véi cac thong sb clia
mach do sao cho:

Udm(Ugh) 2> ULV (Unguén) va Igh 2> Iphu tai

* Nguyén tac dau day:

- Cudn tinh (cudn dong dién) méc nbi tiép voi phu tai.
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- Cudn dong (cudn di¢n ap) méc song song vdi phu tai.
- Khi d4u day phai ddu dang cuc tinh.

* Cdach doc két qua do: Thong thuong oat mét co hai phuong phap doc két
qua do:

+ Loai dung trong linh vyuc san xuét thudng c6 do chinh xac thap va ding
phuong phép doc truc tiép, tirc 13 sb chi khi do chinh 14 két qua do. Néu goi:

- Olgo 12 gOc quay cua kim khi do.
- Pyo 12 két qua do.
Thi ddi véi loai nay ta c6 két qua do duoc xac dinh: o4 = P4

+ Loai dung trong 1am d6ng ho mau va dung trong linh vuc thi nghiém kiém
tra: Loai nay thuong c6 do chinh xac cao va ¢6 nhiéu gi6i han do trén cung mot
vach khic do.

Khi do két qua do duoc xac dinh: P4 = 040.Cp
Trong do:
- Qldo 12 goc quay cua kim khi do.

- Cp Hang s6 do va duoc xac dinh:

P U,.l
Cp= & = 99N (W/vach)
amax amax
P h U h'I h
= Pdo = Otdo.Cp = (Xdo . g = ado . ag g

- Olmax 12 vach chia 16n nhét trén thang do.

Trong truong hop dung cu do duoc mic qua may bién ap do luong (BU),
may bién dong dién (BI) thi két qua do duoc tinh theo biéu thirc sau:

Pao = 0ldo. Ki. Ky

Trong d6: Ky, Ky 14 ty s6 bién ctia may bién dong dién va méy bién dién ap
do luong.
2.2. Odt mét ba pha ba phan ti
a. Cau tqo:

04t mét ba pha ba phan tir ¢6 cau tao gidng nhu ba oat mét mot pha gop lai.
N6 gom ba cudn day tinh va ba cudn diy dong duoc gan trén ciing mot truc. Trén
truc con c¢6 kim chi thi, 10 xo phan khang va b phan can diu.
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b. Nguyén Iy lam viéc:
* So do nguyén 1y:

=y
NN

ti
Cy N P

O¢ )

Hinh 3-5: So' do nguyén Iy Odt mét ba pha ba phan tir
* Khi do mo men sinh ra trén mdi phan tu 1a:
m, =K.l,.U,.cosp, =K, .P,
m, =K,.1;.Ug.cosog =K, Py
m, = K,.1..U..cosp. =K,.P,
Vi ba phan tir c6 cau tao hoan toan giéng nhau nén: K, =K, =K, =K
= m,=m +m, +m;=K.(P, +P; +P.) =KP,

Theo nguyén ly lam viéc cua co cau do dién dong, dudi tac dung cua my lam
kim quay, truc quay va 10 xo xoan lai tao nén mé men can m, = D.a. Khi m6 men

quay can bang vdi moé men can ta xac dinh duge goc quay a.
Mq =m, <= D.a. = K.P3p

K
:NIZBPW

K
bat S .= D Do nhay cia oat mét

Do d6 a=S;.P;,

3. Var mét ba pha 2 phan tir
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a. Cau tao:

* VAR mét ba pha hai phﬁn ttr duoc ché tao tir co cau do dién dong duoc
dung dé do tryc tiép cong suat phan khang mach dién xoay chiéu ba pha.

* Nguyén tic cAu tao gdbm hai phan tur:

+ Phdn tiz 1: Gom hai cudn day tinh dé cho dong dién pha A va pha B di
qua, hai cudn diy nay cé chiéu quin nguoc nhau, do d6 ta c6 I, va I, nguoc

chiéu nhau. Cuédn day dong duoc dit vao dién ap U, .

+ Phdn tir 2: Gom hai cudn day tinh dé cho dong dién pha B va pha C di
qua, hai cudn day nay c6 chiéu quan ngugc nhau, do d6 ta co I, va 1, nguoc chiéu

nhau. Cudn day dong duoc dat vao dién ap U .

VAR
A¢ ﬁll;,;, 1 I\I I\ . | A

0 *

Hoac

B‘-o-t

AN LA

Hinh 3-6: So do nguyeén ly VAR
mét ba pha hai phan tu

b. Nguyén Iy lam viéc:
* PJ thi véc to dong dién

Tir d6 thi hinh 3-6 ta co:
+ Goc 1éch pha gitra:
|, va Ug. 13; ¢,=90° —¢,.
l; va Ug. 18; ¢;=30° + ¢g.
l. va Uy 18; ¢,=90° — o,
l; va U, 18; ¢, =150° + @

Tong hop mo men s& lam cho
truc quay.

* So d0 nguyén ly

UC‘ ‘[B UB
Hinh 3-1: Do thi véc to dong dién, dién dp
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Khi ¢6 mé men sinh ra trén mdi phan tu:
My, =K, Ugc[1,.€059, — 15005911 = K, Upc | 1,.€05(90° — 9, ) —15.€05(30° + @) |
My, = K,.UxgllA.CO9, — 15.c08¢,] = KZ.UAB.[lc.COS(QOO —@c) — l5.cos(150° +(pB)}
=>m,=my,+m,= K3.\/§.QSp

Theo nguyén ly lam viéc cua co cau do dién dong, dudi tdc dung cia my lam
kim quay, truc quay va 10 xo xoan lai tao nén mé men can m, = D.a. Khi mé men

quay can bang vdi mdé men can ta xac dinh dugc goc quay a.

my = me < D.a. = K3.\/§. Q3P =>a Z%.\/g.Qm;,

K
bit S, = 63\/5 - B nhay ctuia oat mét phan khang ba pha.

= o =5,.Q4

Vay «a ty 1é bac nhat véi cong suat phan khang trong mach ba pha.

4. Po cong suat

4.1. Po truc tidp cong sudt tdc dung xoay chiéu mét pha, mgt chiéu: (hinh 3-8).

o &
Hinh 3-8: So dé do truc tiép P xoay chiéu mgt pha, mét chiéu

4.2. Do truc tiép cong sudt tic dung xoay chiéu ba pha 4 day diing odt mét ba
pha ba phan ti: (hinh 3-9).
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Hinh 3-9: So do do truc tiép P xoay chiéu ba pha 4 déy ding
odt mét ba pha ba phan tir

4.3. Po truc tiép cong sudt phdn khdng phu tdi ba pha ba ddy, phu tdi déi xing
bang VAR 3 pha 2 phan ti (hinh 3-10).

Hinh 3-10: So do do truc tiép Q phu tai ba pha ba ddy, phu tai déi ximg
bang VAR 3 pha 2 phan tir
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BAI 4: PO PIEN NANG
Gioi thiéu:

Bai hoc trinh bay cAu tao cac loai cong to 1 pha, 3 pha loai co, cong to di¢n
tir, thiét bi thir cong to checkmeter, cach thire diu hom va treo hom cong to, gitp
nguoi hoc ndm duoc cac so dd ddu diy mach dién do dién ning.

Muc tiéu:

- M6 ta duoc cAu tao, nguyén ly lam viéc va str dung cong to, checkmetter

- V& dugc so d6 mach dién

- Chuan bi day da dung cu vat tu khi do dién ning

- PAu néi chinh xac so dd mach dién dam bao gon gang va tiép xtc

- Kiém tra dugc mach dién sau khi da dau ndi

- Xac dinh dugc chinh xac két qua do trén thiét bi do

- PAu ndi, treo thao dugc hom cong to ding ky thuat

- Thuc hién nghiém tuc, c6 hiéu qua cong tac 5S tali vi tri thuc tap

Noi dung:

1. Cong to

1.1. Cong to co

1.1.1. Cong to dién nang tac dung mot pha
a. Cong dung va cau tao

- Cong to dién cam tng mot pha duoc dung dé do dién ning tac dung trong
mach dién xoay chiéu mot pha. Ngoai ra loai céng to ndy con dugc st dung dé do
dién ning trong mach dién xoay chiéu ba pha. C6 ciu tao bén ngoai nhu (hinh 4-
1)
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-— FOM 0232007

CONG TO DIEN 1 PHA 2 DAY
0000 0EEKkWh

0000 1060 o0 %0 Y w0

SI8K.07077283
| s(z0)A |50 Hz

800 vong/kwh | 27 | Gap 2| 2007
1 1l 0 VR Nam (VEC)

Hinh 4-1: Cong to dién cam ung mot pha

- CAU tao cong to dién ning tac dung mot pha gom cac bo phan sau

AN

®

Phuitsi

S
rd

Hinh 4-2: Nguyén Iy cdu tao ciia céng to dién cam vmg mét pha

Trong do
1. Nam cham dong dién (cudn dong dién) | 2. Nam cham dién ap (cudn dién ap)
3. bia nhom 4. Nam cham vinh ctru 5. Vit vo tan
6. Hé thong banh ring 7. Hop so 8. Truc
9. Thanh dbi cuc RK. tré ngan mach b. La dong phan mach
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Cong to cam ung mot pha dugc ché tao dua trén co cau do cam ang. Gom
hai phan chinh:

* Phdn tinh: Hai nam cham dién (1) va (2), nam cham vinh ctu (4), thanh
dbi cyc (9).

* Phédn d¢ng: Dia nhom (3) dugc gan trén truc quay (8). Trén truc c6 vit vo
tan (5) an khop véi hé thdng banh rang (6) dé truyén chuyén dong cia dia nhom
1én hop sb (7).

Ngoai ra con ¢6 cac bo phan khac nhu 14 déng phan mach b, dién tré ngan
mach Rk... va mot s6 vit ding dé diéu chinh cho c6ng to phan anh dung dién ning
tiéu thu & cac ché d6 1am viéc cua phu tai.

b. Nguyén Iy lam viéc:

* Cudn day cua nam cham dién (1) mac ndi tiép voi phu tai, cho dong dién

cua mach di qua goi la cuon dong dién. Dong qua cudn 1: |, ~|

* Cudn ddy cta nam cham dién (2) dugc mac song song véi phu tai, nghia
la dat vao dién ap cua mach can do goi la cudn day dién ap. Dong qua cudn di¢n

u U ) .
ap la: I, = = ~ X ; (Z2 va Xz la tong tro va cam khang ctia cudn dién ap).
2 2

+ Dong |, tao nén tir thong @ xuyén qua dia nhém 2 1an.
+ Dong |y tao nén tir thong @y xuyén qua dia nhom 1 1an.

* @, @y la tir thong xoay chiéu bién thién qua dia nhom tao nén dong dién
xoay trong dia nhom 1a iy va iy,

+ Dong dién xoay iy dung trudc tir truong @y tao nén luc dién tr Fy,
+ Dong dién xo4y i, ding trudc tu truong @ tao nén luc dién tur Fy,

Tong hop luc tac dung 1én dia nhom: F =F, + F, . Do lyc tac dung 1én dia léch
truc nén tao 1én mo men quay. Ngudi ta chirng minh duoc mé men quay c6 tri so
dugc xac dinh theo cong thirc:

mg= K;.U.I.Cosp= K;.P
Trong do: K; 12 hang s6
@ la goc léch pha gitra dong dién va dién ap cua mach
* Duéi tac dung cua mg, dia nhom quay cat tir truong cia nam cham vinh

ciru 4 tao nén dong xody is. Tac dung tuong hd gitra is va cac tir thong @, @y tao
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nén mo6 men chdong lai sy quay goi 1a mé men can m (theo dinh luat cam tng dién
tu).
m. = Ko.n (n 1a tc d6 quay cua dia nhom; Ky 1a hang sé cua dia nhom).
Néu dia nhom quay cang nhanh thi m. cang 16n.
Khi mq = mc, dia nhém quay 6n dinh, ta xac dinh duoc téc do quay cua dia
nhom:
Kl
mg=m.= K,.P=K,n=n=—P=KP
2
Sau thoi gian t, dia nhdm cta cong to s€ quay N vong:
N=nt=KPt=KA
S6 vong quay cua dia nhom ty & véi dién nang tiéu thu caa phu tai.
1
— A=—N=C.N
K

1 . .
Trong do: C= K la hang so cong to (kWh/vong).
Néu tinh ty s6 truyén hop 1y thi trén hop s6 7 cua cong to dién ghi lai luong
dién nang ti€u thu cua phu tai trong thoi gian t.
C. Phuong phap sur dung:
* Chon cong to: Ugh > Uphy tai 5 Igh > Tphy tai

* So d6 dau day: (hinh 4-3)

*
*
] K
1 2 13 |4
>
~U Phu tai
& >

Hinh 4-3: So' do ddu ddy céng to dién cam iing mét pha
+ Cudn dong di¢n méac ndi tiép.
+ Cuon dién 4p d4u song song.
+ Khi ddu phai dau dung cuc tinh.
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Chii y: Néu dau sai cyc tinh cia mot trong hai cuon day thi dia nhom cong
to s& quay ngugc. Khi d6 ta ddi cuc tinh trong hai dau cuia mot cudn day thi dia
nhom s€ quay thuan.

* Xdc dinh két qua do: Dé xac dinh dién ning tiéu thu trong mot thang (Ar)
ta l4y tri s6 cudi ky A. (doc trén hop s6) trir di tri s6 dau Az

An = Ac - As (KWh)
Trong truong hop xéac dinh dién nang tiéu thy trong thoi gian ngan ta dém sé
vong quay cua dia nhom rdi nhan véi hang s6 cong to:
A= C.N (kWh)

Pt _3600.1000\ys
Trong do: C—X—T( vong)

- La hing s6 cua cong to, v6i A 1a sb6 vong quay tuong tng véi 1kWh duoc
ghi trén thang s cia cong to.

Vi du: 450 vong/1kWh, c6 nghia 1a dia nhom cong to quay dugc 450 vong
twong tng v4i 1 kWh duge ghi trén hop sb cong to.

N- S6 vong quay ctia dia nhom trong thoi gian t.

1.1.2. Cong to dién nang tac dung 3 pha, 3 phan tu
a. Cong dung va cau tqo:

* Cong to dién ning tac dung ba pha ba phan tir ding dé do dién ning tac
dung trong mach dién xoay chiéu ba pha bén day phu tai khong can bang.

* Cong to dién ning tic dung ba pha ba phan tir co cau tao gidng nhu ba
cong to mot pha gop lai. Trong d6 mdi phan tir duge dit trén mot dia nhom doi
vO1 loai ba dia nhdm. Vi loai ¢ hai dia nhom thi hai phﬁn tir duoc dat vao mot
dia nhom, dia nhém con lai duoc dat vao phﬁn tur thur 3, cac dia nhom duoc gén
trén cting mot truc, trén truc con cé vit vo tan, dn khép véi hé thdng banh rang dé
truyén chuyén dong cua dia nhom sang hop so.
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* CONG 100N 3 PWA 4 DAY MO CONG

‘tl‘ﬂlﬁl-h

Hinh 4-4: Céng to dién ning tac dung 3 pha 3 phan ti
b. Nguyen ly lam viéc:

Cong to dién ning tac dung ba pha ba phan tir c6 so dd nguyén 1y hinh 4-5;

Hinh 4-5: Nguyén Iy cdu tao cong to dién ndng tic dung 3 pha 3 phan ti
* Khi d6 md men sinh ra trén mdi phan tu:
m, =K,.1,.U,.cos¢, =K,.P,
m, =K,.1;.Ug.cos¢, =K, .P;
m, =K,.I..U..cos¢. =K,.P.
* M6 men lam cho dia nhom quay 14 tong cic md men thanh phan:
=>m,=m; +m,+m,= K,.(Py +P; +P.)=K,.P,;

Dudi tac dung ctia mq lam cho dia quay cat tr truong cia nam cham vinh
ctru lam xuat hién m6 men can: mc = Ks.n. Khi mé men quay can bang véi mo

men can thi dia nhdm quay véi toc d§ 6n dinh:
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K
m,=m, < K,.P,, =K;n=n :K_Z'P?’P
3

Sau mot khoang thoi gian t sb vong quay cta dia nhom.
N=nt=KP,t=KA, =A, :%.N -CN

C= % 1a hang sb cua cong to.

Néu ty sb truyén 1a hop 1y thi trén hop s6 ghi lai lugng dién nang tiéu thu ba
pha trong thoi gian t.
¢. Xac dinh két qua do:

Muon x4c dinh dién ndng tiéu thu trong mot ky Aser ta I3y tri s6 cudi ky A,
(doc trén hop sb) trir di tri s6 dau ky Aspa:

Aszpth = Aspc - Aspa (KWh)

Néu cong to do gian tiép qua Bl: Aser, = (Asec - Aspa).Ki (KWh).
1.1.3. Cong to dién ning phan khang 3 pha 3 phan t
a. Cong dung va cau tqo:

* Cong to dién ning phan khang ba pha ba phan tr dung dé do dién ning
phan khang trong mach dién xoay chiéu ba pha bon day phu tai khong can bang.

* So d0 nguyén 1y cau tao nhu hinh 4-6.

Cong to dién ning phan khang ba pha ba phan tir, ¢6 cau tao tuong ty nhu
cong to dién ning tic dung ba pha ba phan tir. Trong d6 cac cudn dién ap duogc
dit vao dién ap day theo nguyén tic:
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- Cudn dién ap cua phan tir thir nhat dat

vao dién 4p day Usc . k\VArh
|

- Cudn dién ap cua phﬁn tir thur hai dat
*P % *

* * *

vao dién 4p day Uca .

*

- Cudn dién 4p cua phﬁn tir thir ba dat

vao dién ap day Uag .

| U i

b. Nguyén ly lam viéc: _\ / \ I \ /
* Khi do dudi tac dung cua cac dong ololelelololololo
dién tao nén cac md men thanh phan: olelololelololele
+ Phan tir thir nhat 1a My 123 456 7 809

: Hinh 4-6: Cdu tao cong to dti_én
M; = Kz.1a.Ugc.Cosgs nang phan khang 3 pha 3 phan tir

(o1 1a gbc 1&ch pha gitra 1a va Ugc)
+ Phan tir thir nhat 1a My

M; = Kz.1g.Uca.CoS@2 (@2 1a goc 1éch pha gitra Iz va Uca)
+ Phan tir thi nhat 1 M

M3 = Ka.1c.Uag.C0S@3 (@3 1a goc Iéch pha gitra Ic va Upg)

* Biéu dién dong dién va dién ap ta dugc hinh 5-13.

-Us

-Ua I_fCA
Hinh 4-7: D6 thi véc to dong dién va dién dap
* Tt hinh 4-7 ta co:

01 = 90°- OPa ;P2 = 90°- P ; P3= 90°- ®c
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* Nhu ta d biét trong mach dién xoay chiéu ba pha ta c6: Ug =+/3 U,

Do d6 ta ¢6: Uca=+3Upx; Ups= +/3 Ug; Ugc= /3 Uc

Thay céc gié tri vao biéu thirc md men thanh phan ta duoc:
M; = Kz. /3 1a.UA.C05(90%¢n) = Kz.+/3 1a.UA.Sinpa=Kz. V3 Qa
M2 = Kz. /3 I5.Ug.c05(90%@g) = K. /3 15.Ug.sines=Ka. /3 Qs
M3 = Kz. /3 Ic.Uc.c05(90%@c) = Ka.+/3 1c.Uc.sinpe=Kz.+/3 Qc

* Dudi tdc dung ctia cac mo men thanh phan lam cho truc quay véi mé men

bang tong cac moé men thanh phan:
Mg= M1+M2+M3; = V3 K2.Qa+ \/§K2QB+ \/§K2-Qc = \/§K2-Q3P

Truc quay, dia nhém quay, cat tir trudng ctia nam chdm vinh ctu trong dia
nhom xuat hién dong dién xoay. Tac dung giita dong dién xoay véi tir trudng ciia
cac cudn day, tao nén mo men can: Mc = Ka.n. Khi mé men quay can bang véi
mo men can thi dia nhom quay véi toe do on dinh:

K
Mq =Mc = \/§ Kz.Qgp =Ksn=n= \/§K—2.Q3p
3

Sau thoi gian t dia nhom quay duoc sé vong 1a: N

K K
N=nt= \/§K—2 .Qgp.t = \/§K—2 -APK3P = K.APK3P
3

3
Suy ra: Apkap = %.N =CN

Trong d6: C 1a hang s cua cong to dién.

Nhu vy trén hop s6 cia cong to sé ghi lai dién nang phan khang ba pha.
1.2. Cong to dién tuw
a. Khdi qudt chung vé cong to dién tir

- Cong to dién tir con 1a cong to kiéu tinh 1a mot thiét bi ki thuat sé hoat dong

tuong tu nhu mdt may tinh, no co:
Kha nang lap trinh.
Kha ning giao tiép véi may tinh.
- Uu diém: ¢6 nhiéu chirc ning thuan tién cho st dung do dém dién ning.

- Nhuoc diém: gia thanh cao, kho cai dat, kho bao tri sura chita.
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b. Churc nang cua cong to dién tu:

- Po dién ning tic dung va phan khang theo ca hai chiéu nhan, phat va ghi

nhan chung vao hai by nho riéng biét.

- Po dién ning tac dung theo nhiéu biéu gia, theo thdi gian st dung, chi s6
dién niang ghi nhan tai moi biéu gia duoc ghi nhan vao mot bo nhé riéng biét.

- Céc biéu gia c6 thé ghi nhan trén cong to dién tir gom co:

+ Biéu gia theo gid str dung trong ngay (c6 kha niang ghi nhan tir 8 dén 16
biéu gia dién theo gio trong ngay).

+ Biéu gia theo mua: 1a biéu gia dién thay d6i theo mua trong nim.

+ Biéu gia theo cac ngay dic biét trong nim co ciu sir dung dién c6 sy bién
d6i 16n, vi vay can co biéu gia riéng vao cac ngdy nay dé gop phan diéu chinh
muc st dung dién.

- Po cong suit tac dung c6 kha nang ghi nhan mic cong suat va thoi gian dat
cuc dal.

- Pong ho thoi gian va lich: ¢o lap dat dong ho do thoi gian va lich ngay

thang trong nam.

- Chirc ning tu két toan hoa don: két toan héa don va ghi vao trong bo sd
vao thoi diém x4c dinh.

- Chire ning ghi nhan sb 1an mat dién.

- Chire nang tu bao 16i: c6 kha nang phat hién cac tinh hudng bat thuong.

- Chitc nang truyén s6 lidu tir xa: c¢o6 kha niang mé rong va két néi duong
truyén di liéu.

- Chire nang két ndi véi may tinh va 1ap trinh théng qua cong quang.
c. Cdu tao céng to dién tir

- Nip Céng to: Bang nhya PC trong sudt, chiu va dap manh, chiu nhiét do
cao.

- Nip che 6 d4u day: Che kin Dau néi va Cap dau. So d6 dau day cong to &
phia trong nap che 6 dau day.

- Pé cong to: Bang nhya PBT ¢6 co tinh cao, chiu va dap manh, chong chay.

- O dau day: Bang nhya Bakelit den, chtra cac dau nbi day dién ap va dong
dién.
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- Cong bo tro: Nam & phia bén phai ciia 6 ddu day, cho phép nbdi day ra cac
thiét bi bén ngoai

- Bo mach dién tir: Puoc thiét ké mach dién nhé gon 1am viéc tin cay, don
gian trong sua chira va bao tri.

- Man hinh LCD: Man hinh tinh thé 16ng dé hién thi cac thong sé clia cong
to dién tur.

- bén LED: Phat xung di¢n nang

Pin du phong

I

!
Bo nh& E "\
T

I

; Déng hoé va lich

§ ig ap| 2 Mércll‘:.:nh
" & A/D| = )
J ap| = = II phel'l-t:ung
. ég . CPU .
Ua ¢ A/D
18 0
Uc 1le if AD | = (= g Nt nhan
— Nguﬂ‘ﬁn

Hinh 4-8: Nguyén Iy cdu tao cong to dién tir

d. Nguyén Iy hoat dong Cua cong to dién tu

- Tinh hi¢u dong dién IA, 1B, IC va tinh hiéu di¢n ap UA, UB, UC vao cong
to qua cac bo bién dong dién va bién dién ap rdi di vao bod chuyén doi A/D
(Analog/Digital) dé bién doi thanh tin hiéu twong ung réi chuyén vao bo xu ly
(CPU).

- Bo xir 1y thu nhan cac tin hiéu dong dién va dién ap roi tir d6 tinh toan dé
ra cac thong sd nhu Cac thong sb sau khi tinh xong duoc luu vao bd nhé hoic
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dugc cong don vao gid tri cii dé ra tong s6 dién nang tiéu thu rdi luu vao bo nhé
tai cac dia chi xac dinh trong b6 nhé.

- CPU ciing lay thong sb tir ddng ho thoi gian va lich dé xac dinh biéu gia
cong to dang hoat dong dé cong don chi sé dién nang vao bd s6 twong ung.

- Cac thong s6 can thiét s& duoc CPU hién thi trén man hinh LCD.dién ning
tac dung, dién nang phan khang, cong suat.. .

- CPU két ndi v&i may tinh qua cong quang dé 1ap trinh va 1ay sé liéu tir cong
to.

- Ngudn cung cip cho cong to tin hiéu dién ap UA, UB, UC rdi chinh luu
cung cap cho CPU, vi vy cong to van hoat dong khi con bat ki dién ap trén pha
nao cung cap cho cong to.

- Ngudn duy phong sir dung pin Lithium dién ap 3,6V 750mAh c6 tudi tho 10

nam trong diéu Kién lam viéc lién tuc trén ludi dién.

2. CheckMetter
2.1. Chirc nang

- CheckMeter 2.3 tich hop céc chitc ning dé kiém tra cong to viéc lap dit
cong to

- Po kiém sai sb nang lugng hitu cong, vo cong va toan phan
- Pau xung ra dém ning luong
- Kiém thanh ghi ning luong
- Po cong suat P, Q, S, bo U, I, goc ¢, do hé¢ sb cong suat va tan sb
- Po hai, hién thi dang séng va so do vecto
2.2. Pdc diém

- Thiét bj kiém tra chinh xac d6i voi cac gia tri xoay chiéu AC trong dai tan
tir 45 dén 66Hz

- Man hinh LCD % VGA (240x320 pixel) v6i giao dién d hoa dé str dung
- Thang do dai rong v6i kha ning chuyén thang tu dong.

- Hién thi so d6 vec to cho phép phan tich ludi va kiém tra dau ndi cong to.
- Po, hién thi hai va dang song

- D& dang xac dinh 15i do ddu nbi
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- B6 nhé dit liéu tich hop dé luu két qua kiém va thong tin khach hang
- Kich thuéc nhé va nhe, thuén tién do kiém luu dong

- Trang bi giao dién RS232 dé truyén dit liéu (ding vé6i option phan mém
CALSOFT

2.3. Théng sé ky thudt

-Pi¢n ap : 10 + 300 V

Lay ngudn tir mach do

- Kim dong10 mA + 100 A

-bo U, 1, g6co,f P,Q,S,

- Tinh sai s6

- Cap chinh xac < 0.2 %

- Tuy chon: Phan mém CALSOFT
2.4. Diu noi

* C4c dau ndi cua checkmeter nhu sau:

A LINE ~ / Inputs 46V...300V
CAT Il 300V 47Hz...63Hz

Hinh 4-9: Mat trén checkmeter
1. Ul:Pau nbi dién ap pha 3. Pau ndi kim do dong
2. N: Pau néi dién ap trung tinh 4. Pau nbi dau doc xung (vd: SH2003)

5 6

LINE ~ 46V ... 300V RS232
47Hz ... 63Hz

Hinh 4-10: Mat dwoi checkmeter
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5. Pau ndi ngudn 6. Giao dién RS232

P, 1>

B
00—
00—
ey
eool N
PO

tote

—

Hinh 4-11: Mat truwoc checkmeter

[

7. Man hinh LCD 8. Phim chuyén giita cac thé menu
9. Cac phim con tro: chuyén giira cac 10. Phim Enter: x4c nhan va nhap
muc va dich con tro khi nhap dir liéu dir liéu

11. Phim nhép xung bang tay: xung bat  12. Cac phim sb va chir

dau va ket thac trong ché do kiém sai

2.5. Kim dong cua CheckMeter 2.3

CT 10mA ... 100A CT 10mA ... 100A
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Hinh 4-12: Kim dong cua checkmeter

2.6. Swr dung

a. Cac luu y an toan

- Poc k§ hudng dan sir dung trude khi dung thiét bi

- Chi nguoi dugc dao tao va c6 cac hi€u biét vé an toan di¢n moi dugc st

dung thiét bi.

- Luu y khi do trong mach dién ¢6 dong dién va dién ap cao.

- Tuan thu theo cac quy dinh an toan dién cua DPién luc

- Chi do dién ap, dong dién trong thang do cho phép

- Cam nham dién ap day vao dién ap pha s& lam hong thiét bi.

- Chu y ludn dau kim dong vao thiét bi trudc khi gan kim dong vao mach do.

- Khéng duoc dé hd mach thir cap kim dong vi s& gdy hong thiét bi

b. Thao tac trén CheckMeter 2.3

- Man hinh chinh
Biéu tirgng Main hinh
8 4

MTE
N
7

S
W
=

&) EMeasure (3] % Source | $Sequence | =Clnst |

(kR ot WL = BT TR LS Ly ST

LAGn & e [AF 155 =10 I 155

Hinh 4-13: Man hinh chinh

- Thanh trang thai:
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Change between
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[AQn[ T  [ATTH T s

Time hh:mm:ss and
date dd.mm.yyyy

Time base t of measuring interval
with bar graph display

— Selected current ranges for 11, 12, I3

— Current range selection automatic (A) / manual (M)

— Transformer factors disabled (1:1) / enabled (][)
— Type of clamp-on CT (CT100A / CT1000A)
— Reactive mode natural (Qn) / artificial (Qx)

— Connection mode (4-wire / 3-wire)
Hinh 4-14: Thanh trang thai
- Menu chinh

Kiem cong to = ‘o EMeasure (3| % Source | £ Sequence | <Clnst ||

Po luéng cac gia tri tai = MTE
So do Vector = /—\

ChETArE SN LOT = BN 18 12007 BhIgYie

Cac thiet lap co'ban = S -

Po nang lvgng =

L=0)

Hinh 4-15: Menu chinh

- Kiém cong to

rmm °|‘Suumn|$5€!ﬂwme|¢ml EMeaswe °|‘Suumn|$5€!ﬂwme|¢ml EMeasuwre °|‘Suume|$54w9me|-ﬂ'ﬂ'
[CIR (5000 UkWh | o Fr sl | [ElError parameter:
N [ 20imp vl = o PZ t=20] C/IR=5000 i[kWh
E v — i | 5000 [®] imefkWh ® 3§ -
93 [E 0.077% O — =
M [Pdut | 2.986 KW g ; _"'
L T .
AQn v AT et [ BEE] fAQH T o AT it el AQ T 0 AT e

Hinh 4-16: Menu kiém céng to

- Po luong céc gia tri tai
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U 2311 V |l | 5035 A [0r (2312 v I |5393 A
S |[kU [8846 % [f (5002 Hz s [ 8001 Hz
PN —— A0 AT et L ERE] fAGY & AT !-—;L.-Iwb‘?iaﬁ

EaMeaswe (3] ¥ Source | 3 Sequence | =cinst | EaMeaswe 3] ¥ Source | Sequence | Ithlt' EMeaswe 3] ¥ Source | 3 Seauence | I:hlt'
U [2300 V ! U (2300 V
AT REE £ | e U: |2300 v |U:=|3%84 v |'-“P5'3: 0. | 5299 v | e
U 133500 v | 0o l386d v Us 12300 v | U /3883 v U: 2300 V | I» (5000 A
4598 A (v 6954 © IIII 438 A [P 5995 7 Illln. B (9550 W[ PE (2908 KW
& |3 4'939 ﬂ [®:21:[ 36898 ° & I |5000 A [P 35096 © & P 0362 W
|[®. [ 2995 © [PF.| 0867 |[®:. [ 2995 © [PF |[Q: [574Z var| OF |1.723k
| #: | 2934 ° |PF:| 0866 . PE: Q: |873% var var
¢y |9 | 2997 ° |PF:| 0866 & || | 2096 ° |PF: (& || G 5748 var
———— [P0 [12002 © [Pz:2] 12001 © —'*F-u 12001 © [9: ——[5 .SURVAl_I_lMSINA
E P 12002 © | e | 120.04 © !g »1[12000 © | 12| 25078 ° !g LN
Pun| 11996 © | 90| 11985 © | Dusi| 11998 ° | Pon LR A
P N  — [ ey — QO 13 (AL BT ettt s 5
Hinh 4-17: Menu do lvong cac gid tri tai
- Phan tich hai, hién thi dang song va so do véc to
EMeasure )] ¥ Source |1 Sequence | =€inst (| BEameasuwe 3 ¥ Source | Senuence | =Clnst | BaMeasure ] ¥ Source | Senuence | =<inst [
| —- Harmonics U1 — |ii | - Waveform U1, I1 —
m \
e
L1 o L1 C | _én:
- .
u.. . U,
By [roe RS HEE_Em_NERRNRER == =

Hinh 4-18: Menu phdn tich hai, hién thi dang séng, véc to

- Bo nang lugng

EoMeaswe (3] % Source | § Seauence | =inst ' EoMeaswe 3] % Source | 4 Seauence | =Cinst '
B #1:[  5083.10 kWh | @ pz 8l
a1 14 Ref PZ
#2: 5085.60 kWh
FAUH 000250 kWh t | 159 min 9
W: _ 0002.52 kKWh L
@O|E:[ 0.800%

[P | 34458 KW
(8 | [wrzwn 32020 kW

| PIMax | 3.4489 KW

Hinh 4-19: Menu do nang lwong

- Thong tin quan Iy (ADS Administrative data set )

I % Source | & Sepuence | =€ inst '

EMeasure ] ¥ Source | § Senuence | =<inst | EMeaswe ] ¥ Source | £ Senuence | =<inst || B0 Measure
¥ Do hi=) oo L
Heter Test Equipment AG | Wi ! = 01 Installation
jbamnstrasse 16 i i 0&§ r ﬂqer
538k Zua ! i % Sealing
@ AT iy et = T | | [ K pates
@ ‘ %@ I gl'avﬁn ﬂgwtinn
infotinte .ch II19".‘3 a=sa:}“ uga
11 ering tant
mglg:h&e Eistrihutur of Fenu HTE EE{ ju pu?
Ilmdquarter | L
1 ———
AQn| - 11 [AF T ot L0 2 AQn| FE- 11 A}‘ je—ir— ] N PN - —

Hinh 4-20: Menu thong tin quan Iy

- Céc vi du két qua kiém tra
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19 EoMeaswe ] %500 ;51'mrmcr-|-:iut

v i = @-HUE

Hinh 4-21: Vi du két qud kiém tra

- Cac thiét 1ap co ban

Io@m ] % Source |45t'rr|mnr_'e | =¢Inst

oT® Al e |

& SdMeasure ] ¥ Source | § Sequence | =Cinst |

QnJ t[o P 8l
% ﬁ Up:[ 230V
Us: 230V
il :!IF |::—1mn
[ B s Ea
.ﬂ I:t""l &  1s

B 1A o it o1
Hinh 4-22: Cdc thiét ldp co ban

- Churc ndng kiém cong to
& GoMeasurs @] ¥ Source |3 Seauenen | =Chist |
a

[n [20me
EX

i3 [E -0.100%

[P T9%64 W
[Pdut | 9952 W

BT A LR

8.2

@mm @] ¥Sowce | $ Sequence | =Cinst |
[of F si[sl ]

=

CiR || 16000 [ impikWh 2]
0
e

+-

[ =0

ime

I - o[ oo L0 L 5

Hinh 4-23: Chirc ndng kiém cong to

- Chtrc nang do cac gia tri tai U, I, o, cose, f, P, Q ,S

Ommbhw:m]:smm:el-:u]

B EMeasure @] N Source | £ Sequence | «Cinst |

@-l R Source | $Senuence | =Cinst |
r parameter:
P t=20i C/R=15k ifkWh

@

N A ot N 200

& EoMeasure @ ¥ Source | § Seauence | =Cinst |

2300 vV [U.: (3883 V --H ics U -~ == Waveform U, | —
X RAE S RAEAE- RN AV -
4l U |2300 VvV |Uxn (3884 V - 1
(4988 A [Puxl 6999 ° L1) L1
2
&. I; 14939 A [Pun|35559 ° u 2 U
| o, 2995 ° [PF: 08587 (e
.| 2994 © |PF:| 0856
= 9 | 2997 * |PF:| 0866 o Il OO OO RO OO
T .| m }%% : %ﬁ:: 12053“’ o U 2319 V I 6388 A | U 2311 v I 5388 A
H P | 11996 © /11985 © Eﬂ] 9908 % f 6002 Hz f 5002 Hz
AR B oA BT m S I T 1 [ A+ vee | [ o i o STy I

Hinh 4-24: Chirc nang do cac gid tri tai

- Chirc nang hién thi biéu db véc to
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olU=-150°/PF =-086  @lU=-80°/ PF =0  olU=-30°/PF =086
Hinh 4-25: Biéu do vec to

- Chire ning do ning luong /kiém thanh ghi

Hinh 4-26: Chirc nang do ndng lwong, kiém thanh ghi

- Cai d3t thiét bi
51



BMeasure | ¥ Source | § Seauence & «Cinst &

[13:12:17

|
BEe

[20.08.2008

[#]115200 Bd 8]

=

|® English |
ﬂ /- !—'%ﬁlz&%%g

Hinh 4-27: Menu cai dat thiét bi

QF

+ Luu két qua do, kiém vao bo nhé

&) KMeasure 3| % Source | ¥Seauence | =€inst |

Pos.: [1 g3=1

Bt MPO185
E : 0.099%

[ACT]
Bl = EMHB
tlf EMH Energie Messtechnik

E Egadden Hassel 2
Oy eyt
el

- SEEI = e
Hinh 4-28: Menu luu két qud do

o

- Kiém cong to truc tiép 3 pha 4 diy voi dong dén 100A

Meter

1 Sy? 4
=3 T EER o3
52 352
= = =
L3 =P
N =P

Hinh 4-29: So do kiém céng to triee tiép 3 pha 4 day

- Kiém cong to gian tiép 3 pha 4 day
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11}

FIIET 33 3 4
T 1

Hinh 4-30: So do kiém céng to gidn tiép 3 pha 4 ddy

- Kiém cong to 1 pha




Hinh 4-31: So do kiém cong to mét pha
- Phan mém Windows© CALSOFT

Funtitled - Calsoft — =) =]
File OCptions Data-Readout Results Database  Automatic Test 7 %
DeHEsm 8| 0o« - [Ei|~ BE<
- - . -
B | @@l ) | °'| I | = | [ | MTE ADS 01 j
Test Admin Data Mame
MTE ADS 01 | |
N =T EE
—Test Info —Meters Info | ;I
-
Diate Igg_ng_gng5 vl Site ;| MTE AG Comment ¢ | Laboratory MTE —
Time : |14:21:34 j
Serial Mo, @ | 7835467
uigpas |0 | b=, |EDE |l |===| »cu | ncI |nocL |udce. | <
Volkage (W] . 230.0346 ¥ Uz ) 2300332 W Us ) Z30,0528 W
Yoltage u12 _398.44?2\l' Us1 _398.41?3V uUs2 _398.4590\-’
Current I _4.9985 & 12 ) 4.9999 4 I3 ) 5.0003 &
Active Power P1 11498 kw P2 1.1501 ki P3 1.1503 kit EP  34503kw
Reactive Power m 1194800 mval Q2 39500 mvar | Q3 -194.4500 mval EQ ~ -275.7500 myval
Apparent Power 21 _ 1.1498 kvA 52 ) 1.1501 kv 53 ) 1.1504 ki'a 5 ) 3.4504 kA,
Power Factor cosg, 1.000 cosgz 1.000 cospy 1.000 cosg  1.000
Reackive Fackar sing, -0.000 sing; -0.000 singy -0.000 sing  -0.000
Fhase Shift 2 0,005 ° H2 -0.005° 3 0,005 °
Frequency f 50,0000 Hz =
Yector Rotation [N L123
‘ Yaoltage Transformer Up — Us — UpfUs - ‘ |
A

Hinh 4-32: Phan mém Windows© CALSOFT

3. Do dién niang
3.1. So dé do truc tiép dong di¢n, dién dp, dién néing tic dung
a. Bién phap an toan
- Chuan bi day du dung cu, vat tu, thiét bi, trang bi bao ho lao dong.
- B4 tri noi 1am Viéc gon gang ngan nap.
- Kiém tra hét dién trude khi lap dit, sira chita mach dién.
- P4u day chéc chén, tiép xtc tét, dung so d6 nguyén 1y.
- Kiém tra mach dién, bao céo gido vién trudc khi dong dién.

b. So' d6 nguyén Iy

54



e b kWh
S
T 1234567891011
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ATM '_l ’_I
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Hinh 4-33: So do do truc tiép dong dién, dién dp, dién nang tic dung

Trong do
Ky hiéu Tén thiét bi
A B, C O Nguon dién 3 pha 4 day

ATM Ap t6 mat 3 pha

KV Khoa chuyén mach do dién ap
R,S, T, N, Vi, Vo | Cac chan dau cua khoa chuyén mach

V Von meét
A Ampe mét

KWh Cong to dién nang tac dung 3 pha 3 phan tir

c. Chudn bj dung cu, vt tu, thiét bi

TT Dung cu, vit tw, thiét bi Pon S6 Quy cach
vi | lwgng
| | Dung cu:
1 | Tudc no vit 2, 4 canh Cai 1 500V
2 | Kim van ning Cai 1 500V
3 | Mii cong tac Cai 1
Il | Vat tu:
1 | Bo day dau B 1 1x1,5mm?
111 | Thiét bi:
1 | Ap to mat 3 pha 3 cuc Cai 1 20A - 500V
2 | Khoa chuyén mach ap KV Cai 1 16A - 500V
3 | Von mét Cai 1 0-500V
4 | Ampe mét Cai 3 0-5A
5 | Pong co khong dong bo 3 pha Cai 1 Y/A - 380/220V
6 | Pong ho van ning Céi 1 Model 1109
7 | Cong to dién nang tac dung 3 pha3 | Cai 1 3x380/220V
phan tir 3X5A

d. Trinh tir thueC hién
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¥ TTTH NOI DUNG THUC HIEN YEU CAU CHUY

1 | Pau - Pau dau ra pha A ciia ATM 3 pha véi dau | Pau day chac chan, | Phan
day vao Ampe mét. tiép xtc tot, di day | loai mau
mach - P4u dau ra Ampe mét voi chan 1 cong to | gon gang day cac
dong 3 pha. pha néu
dién - Chén 4 cong to 3 pha d4u v6i dau vao phu co

tai pha A.
- Céc pha con lai dau tuong tu.

2 | Pau - Pau dau ra ap t6 mat A, B, C, O lan lugt | Pau ddy chic chan, | Phan
day voiR, S, T, N. tiép xtc tét, di day | loai mau
mach - PAu dau ra Vi, V2, v6i 2 ddu von mét. gon gang day cac
dién ap | - Pauchan 2 véi 1, 5 v6i4, 8 v6i 7 clia cong pha néu

to 3 pha co

3 | Kiém |- Kiém tra dong ho van ning: xoay khoa | Cac phép do déu | Khong
tra chtrc nang vé vi tri do dién tré, chap hai dau thong mach cham tay
mach que do, chinh kim vé vi tri 0 vao hai
dién - bt hai dau que do vao cac cap vi tri sau: dau que

+Paura pha A, B, C ap t6 mat — Pau vao do
phu tai pha A, B, C

+ Xoay cong tac chirc nang ciia KV 1an luot

t6i cac vi tri RS, ST, TR, RN, SN, TN r6i

dit 2 dau que do vao ciu ra ap to mat theo

cac cdp lan luot AB, BC, CA, AO, Bo, CO.

+ Pit 2 dau que do vao AB, BC, CA, AO,

BO, CO

4 | Cap - Béng ap t6 mat ATM - Ampe mét hién thj | Trudc
dién, gia tri dong dién | khi cap
van - Khi xoay khoa | dién phai
hanh chuyén mach, von | bao cao
dong mét hién thi dién ap | gido vién
co day, pha tuong ing

- Bia nhom cong to
quay

3.2. 8o do do truc tiép dign dp, gidn tiép dong dién, dién néing tic dung

a. Bién phap an toan

- Chuan bi day dua dung cy, vat tu, thiét bi, trang bi bao ho lao dong.

- BO tri noi lam vi¢c gon gang ngan nap.

- Kiém tra hét dién trude khi lap dat, stra chira mach dién.

- P4u day chéc chén, tiép xtc tét, dung so d6 nguyén 1y.

- Kiém tra mach dién, béo céo gido vién trude khi dong dién.

b. So' do nguyén Iy
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A B C O
£
AllA| A
[ 11 LAlAl kwh N
ATM)%%\
' 123456789101
) 229022 ° "
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-+ KV
® R Vie
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T
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Hinh 4-34: So dé do tryc tiép dién dp, gidn tiép dong dién, dién nang tic dung
Trong do
Ky hiéu Tén thiét b
AB,CO Nguon dién 3 pha 4 day
ATM Ap t6 mat 3 pha
KV Khoa chuyén mach do dién ap
R, S, T, N, V1, V2 | Cac chan dau cua khda chuyén mach
V VOn mét
A Ampe mét
KWh Cong to dién nang tac dung 3 pha 3 phan tir
Bl May bién dong do ludong

c. Chudn bj dung cu, vt tu, thiét bi

TT Dung cu, vt tw, thiét bi Pon | SO Quy céch
vi | lwgng
| | Dung cu:
1 | Tudc no vit 2, 4 canh Cai 1 500V
2 | Kim van ning Cai 1 500V
3 | Mii cong tac Cai 1
Il | Vit tu:
1 | Bo day dau B 1 1x1,5mm?
111 | Thiét bi:
1 | Ap tdo mat 3 pha 3 cuc Cai 1 20A - 500V
2 | Khoa chuyén mach ap KV Cai 1 16A - 500V
3 | Von mét Cai 1 0-500V
4 | Ampe mét Cai 3 0-5A
5 | Pong co khong dong bo 3 pha Cai 1 Y/A - 380/220V
6 | Pong ho van ning Cai 1 Model 1109
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7 | Cong to dién nang tac dung 3 pha 3 | Cai 1 3x380/220V
phan ttr 3x5A
8 | May bién dong do luong Cai 3 50/5A
d. Trinh tw thuc hién

¥ TTTH NOI DUNG THUC HIEN YEU CAU CHUY

1 | Pau - Pau ki, ko, ks voi dau vao Ampe mét 1, | Pau ddy chic chan, | Phan
day 2,3 tiép xtc tot, di day | loai mau
mach - D4u dau ra Ampe mét 1, 2, 3, vi chan 1, | gon gang day cac
dong 4,7 cong to 3 pha pha néu
dién |- Dauchan 3, 6,9 va cac dau Iy, Iz, I3 vé6i co

nhau va ndi vé6i dat.

2 | Pau - Pau dau ra 4p t6 mat A, B, C, O lan luot | Pau ddy chic chan, | Phan
day v6iR, S, T, N. tiép xtc tot, di day | loai mau
mach -PauR, S, T, N lan luot v6i cac chan 2, gon gang day cac
dién 4p | 5, 8, 10 (hoic 11). pha néu

- Déu dAu ra V1, V2, v6i 2 dau von mét. cd

3 | Kiém |- Kiém tra dong ho van ning: xoay khoa Cac phép do déu | Khong
tra chtrc nang vé vi tri do dién tré, chap hai thong mach cham tay
mach dau que do, chinh kim vé vi tri 0 vao hai
dién - Théo ki, k2, K, dit 1an luot 1 dau que do dau que

vao ki, kz, ks va dau que do con lai vao dc do
vit k1, k2, K3 vira thao.

- Xoay cong tic chtrc nang cua KV lan

luot té1 cac vi tri RS, ST, TR, RN, SN, TN

r0i dat 2 dau que do vao cdu ra ap tO mat

theo cac cap lan luot AB, BC, CA, AO,

BO, CO.

- Pat 2 dau que do vao AB, BC, CA, AO,

BO, CO

4 | Cap - Péng ap t6 mat ATM - Ampe mét hién thj | Trudc
dién, giatri dong dién | khi cap
van - Khi xoay khoa | dién phai
hanh chuyén mach, von | bao cao
dong mét hién thi dién ap | gido vién
co day, pha tuong ing

- Bia nhom cong to
quay

3.3. So dé do truc tiép dong dién, di¢n dp, dién nding tic dung, dién nang phan

khang

a. Bién phdp an toan

- Chuan bi day da dung cu, vat tu, thiét bi, trang bi bao ho lao dong.

- B0 tri not lam viéc gon gang ngan nap.

- Kiém tra hét dién trude khi lap dat, sira chita mach dién.
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- P4u day chéc chén, tiép xtc tét, dung so d6 nguyén 1y.
- Kiém tra mach dién, béo céo gido vién trudce khi dong dién.

b. So do6 nguyén Iy

v_[v][al[A][A] KWh KVARh
R Vvied
S
T 1234567891011 1234567829
—1oN V2o [ EEREEXX) [ EEREEXK X )
ATM L | L L L1
A sf—e - - >
. PHU
Ca— ™ TAI
0 # >

Hinh 4-34: So dé do truc tiép dong dién, dién dp, dién ndng tac dung, dién ning phdn

khang
Trong do
Ky hiéu Tén thiét bi
A B, C O Nguon dién 3 pha 4 day
ATM Ap t6 mat 3 pha
KV Khoa chuyén mach do dién ap
R,S, T, N, Vi, Vo | Céc chan dau cta khoa chuyén mach
Vv Von mét
A Ampe mét
KWh Cong to dién niang tac dung 3 pha 3 phan tur
kVARh Cong to dién ning phan khang 3 pha 3 phan tr
c. Chudn bj dung cu, vt tu, thiét bi
TT Dung cu, vit tw, thiét bi Pon | So Quy cach
vi | lwgng
| | Dung cu:
1 | Tudc no vit 2, 4 canh Cai 1 500V
2 | Kim van ning Cai 1 500V
3 | Mii cong tac Cai 1
Il | Vit tu:
1 | Bo day dau B 1 1x1,5mm?
111 | Thiét bi:
1 | Ap to mat 3 pha 3 cuc Cai 1 20A - 500V
2 | Khoa chuyén mach ap KV Cai 1 16A - 500V
3 | Von mét Cai 1 0-500V
4 | Ampe mét Cai 3 0-5A
5 | Pong co khong dong bo 3 pha Cai 1 Y/A - 380/220V
6 | Pong ho van ning Cai 1 Model 1109
7 | Cong to dién nang tac dung 3 pha3 | Cai 1 3x380/220V
phan tir 3x5A
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8 | Cong to di¢n nang phan khang 3 Cai 1 3x380V
pha 3 phén tir 3X5A
d. Trinh tw thuc hién

$ TTTH NOI DUNG THUC HIEN YEU CAU CHUY

1 | Pau - D4u dau ra pha A cia ATM 3 pha véi dau | Dau day chic chin, | Phan
day vao Ampe mét. tiép xac tot, di day | loai mau
mach - P4u dau ra Ampe mét véi chan 1 cong to | gon gang day cac
dong tac dung. pha néu
dién - Chén 4 cong to tac dung ddu voi chan 1 co

cong to phan khang.

- Chén 4 cong to phan khang diu véi dau
vao phu tai pha A.

- Cac pha con lai dau tuong tu.

2 | Pau - Pau dau ra aptomat A, B,C, O lan luot | Pau day chic chan, | Phan
day voiR, S, T, N. tiép xtic tot, di day | loai mau
mach - Pau dau ra Vi, V2, v6i 2 dau von mét. gon gang day cac
dién ap | - Pauchan 2 véi 1, 5 v6i4, 8 v6i 7 clia cong pha néu

to tdc dung va phan khéang co

3 | Kiém |- Kiém tra dong ho van ning: xoay khoa | Cac phép do déu | Khong
tra chtrc nang vé vi tri do dién tré, chap hai dau thong mach cham tay
mach que do, chinh kim vé vi tri 0 vao hai
dién - bt hai dau que do vao cac cap vi tri sau: dau que

+ Paura pha A, B, C ap t6 mat — Pau vao do
phu tai pha A, B, C

+ Xoay cong tac chirc nang ciia KV lan luot

toi céc vi tri RS, ST, TR, RN, SN, TN rdi

dit 2 dau que do vao ciu ra ap to mat theo

cac cdp lan lugt AB, BC, CA, AO, Bo, CO.

+ Pit 2 dau que do vao AB, BC, CA, AO,

BO, CO

4 | Cap - Pong 4p t6 mat ATM - Ampe mét hién thi | Trudc
dién, gia tri dong dién | khi cap
van - Khi xoay khoa | dién phai
hanh chuyén mach, von | bao cao
dong mét hién thi dién ap | gido vién
co day, pha tuong ing

- Bia nhom cong to
quay

3.4. So do do truc tiép dién dp, gidn tiép dong dién, dién nding tic dung, dién

nang phan khang

a. Bién phap an toan

- Chuan bi day da dung cu, vat tu, thiét bi, trang bi bao ho lao dong.

- B0 tri not lam viéc gon gang ngan nap.

- Kiém tra hét dién trude khi lap dat, stra chira mach dién.
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- P4u day chéc chén, tiép xtc tét, dung so d6 nguyén 1y.
- Kiém tra mach dién, béo céo gido vién trude khi dong dién.
b. So do6 nguyén Iy

A B C O

V'
RREINAE KWh KVARh ||V
m@éﬁ —]
L 1234567891111 23456789
% L S il ? -
| 1 -
Jkl ke |[k3 — I I
Bl E» §>
.Tll 12 .II3
+ KV
R vi
S
N
N V2
PHU TAI
Hinh 4-35: So do do truc tiép dién dp, gian tiép dong dién, dién néng tac dung,
dién nang phan khang
Trong do
Ky hiéu Tén thiét b
A B, C O Nguon dién 3 pha 4 day
ATM Ap t6 mat 3 pha
KV Khoa chuyén mach do dién ap
R, S, T, N, V1, V> | Cac chan dau cua khoa chuyén mach
V VOn mét
A Ampe mét
KWh Cong to dién nang tac dung 3 pha 3 phan tu
kVARh Cong to dién ndng phan khang 3 pha 3 phan tr
Bl Mady bién dong do ludong
c. Chudn bj dung cu, vdt tu, thiét bj
TT Dung cu, vt tw, thiét bi Pon | SO Quy céch
vi | lwgng
| | Dung cu:
1 | Tuoc no vit 2, 4 canh Cai 1 500V
2 | Kim van ning Cai 1 500V
3 | Mii cong tac Cai 1
Il | Vattu:
1 | Bg day dau B0 1 1x1,5mm?
I11_| Thiét bi:
1 | Ap t6 mat 3 pha 3 cuc Cai 1 20A - 500V
2 | Khoa chuyén mach ap KV Cai 1 16A - 500V
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3 | Von mét Cai 1 0-500V

4 | Ampe mét Cai 3 0-5A

5 | Pong co khong dong bo 3 pha Cai 1 Y/A - 380/220V

6 | Dong ho van ning Cai 1 Model 1109

7 | Cong to dién nang tac dung 3 pha 3 | Cai 1 3x380/220V
phan tir 3X5A

8 | Cong to di¢n nang phan khang 3 Cai 1 3x380V
pha 3 phan ti 3X5A

9 | M4y bién dong do luong Cai 3 50/5A

d. Trinh tw thuc hién

$ TTTH NOI DUNG THUC HIEN YEU CAU CHUY

1 | Pau - Pau ki, ko, ks voi dau vao Ampe mét 1, | Pau ddy chic chan, | Phan
day 2,3 tiép xtc tot, di day | loai mau
mach - P4u dau ra Ampe mét 1, 2, 3, vdi chan 1, | gon gang day cac
dong 4, 7 cong to tac dung. pha néu
dién - P4u cac chan 3, 6, 9 cong to tac dung co

v6ichan 1, 4, 7 cong to phan khéng
- P4u chan 3, 6, 9 cong to phan khang va
cac dau 1y, I, Is v6i nhau va néi véi dét.

2 | Pau - Pau dau ra aptomat A, B, C, O lan luot | Pau day chac chan, | Phan
day v6iR, S, T, N. tiép xac tot, di day | loai mau
mach - Pau dau ra Vi, V2, v6i 2 dau von mét. gon gang day cac
dién ap | - PauR, S, T, N lan luot voi cac chan 2, pha néu

5,8, 10 (hoac 11). co
-Piuchan2.,5,8 cong to tac dung voi
cac chan 2, 5, 8 cong to phan khang.

3 | Kiém |- Kiém tra dong ho van ning: xoay khoa Cac phép do déu | Khong
tra chtrc nang vé vi tri do dién tro, chap hai thong mach cham tay
mach | dau que do, chinh kim vé vi tri 0 vao hai
dién - Théo ki, ke, ks, dat 1an luot 1 dau que do dau que

vao ki, k2, ks va ddu que do con lai vao b¢ do
vit k1, Ko, k3 vira thao.

- Xoay cong tic chirc nang cua KV lan

lugt to1 cac vi tri RS, ST, TR, RN, SN, TN

r0i dit 2 dau que do vao cAu ra 4p tO mat

theo cac cap lan luot AB, BC, CA, AO,

BO, CO.

- Pat 2 dau que do vao AB, BC, CA, AO,

BO, CO

4 | Cap - Pong ap t6 mat ATM - Ampe mét hién thi | Trudc
dién, gia tri dong dién khi cép
van - Khi xoay khoa | dién phai
hanh chuyén mach, von | bao cao
dong mét hién thi dién ap | gido vién
co day, pha tuong ing

- Bia nhom cong to
quay
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3.5. So' do do truc tiép di¢n dp, gidn tiép dong dién, dién ning tic dung, dién
néng phdn khdng siv dung 2 bg Bl (mach do dém riéng)

a. Bién phap an toan
- Chuan bi day da dung cu, vat tu, thiét bi, trang bi bao ho lao dong.
- B4 tri noi lam viéc gon gang ngan nap.
- Kiém tra hét dién trude khi lap dat, sira chita mach dién.
- P4u day chéc chén, tiép xtc tét, dung so d6 nguyén ly.
- Kiém tra mach dién, béo céo gido vién trude khi dong dién.
b. So do6 nguyén Iy

A B C O

A
R LA LA KWh KVARh |V,
1234567891011||1234567809
? 09 XK x
1 1 "—I—T—
Jkl k2 )k3 I I
FE:
.Tll 12 .I|3
-
i} E! 1 ZEf 3
.Tll 12 .I|3
- KV
R vie
s
T
o« N V2
PHU TAI

Hinh 4-36: So dé do truc tiép dién dp, gian tiép dong dién, dién ndng tac dung,
dién ndang phan khéng svr dung 2 bg BI (mach do dém riéng)

Trong do
Ky hiéu Tén thiét b
A B C O Nguon dién 3 pha 4 day
ATM Ap t6 mat 3 pha
KV Khoa chuyén mach do dién ap
R,S, T, N, Vi, V2 | Cac chan dau cta khoéa chuyén mach

V VOn mét

A Ampe meét
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kWh

Cong to dién niang tac dung 3 pha 3 phan tur

kKVARh Cong to dién ning phan khang 3 pha 3 phan tir
Bl May bién dong do luong
c. Chudn bj dung cu, Vdt tu, thiét bi
TT Dung cu, vit tw, thiét bi Pon So Quy cach
vi |luwgng
| | Dung cu:
1 | Tudc no vit 2, 4 canh Cai 1 500V
2 | Kim van ning Cai 1 500V
3 | Mii cong tac Cai 1
Il | Vit tu:
1 | Bo day dau B 1 1x1,5mm?
I11_| Thiét bi:
1 | Ap t6 mat 3 pha 3 cuc Cai 1 20A - 500V
2 | Khoa chuyén mach ap KV Cai 1 16A - 500V
3 | Von mét Cai 1 0-500V
4 | Ampe mét Cai 3 0-5A
5 | Pong co khong dong bo 3 pha Cai 1 Y/A - 380/220V
6 | Pong ho van ning Cai 1 Model 1109
7 | Cong to dién nang tac dung 3 pha 3 | Cai 1 3x380/220V
phan tir 3X5A
8 | Cong to dién nang phan khang 3 Cai 1 3x380V
pha 3 phan tir 3Xx5A
9 | May bién dong do ludng Cai 3 50/5A
d. Trinh tu thuc hién

¥ TTTH NOI DUNG THU'C HIEN YEU CAU CHUY

1 | Pau - Pau k1, ko, ks ctia bd BI 1 véi dau vao Pau ddy chac chan, | Phan
day Ampe meét 1, 2,3 tiép xtc tét, di day | loai mau
mach - P4u dau ra Ampe mét 1,2, 3 va cac ddu | gon gang day cac
dong l1, I2, I3 bo BI 1 v6i nhau va ndi voi dat. pha néu
dién |- Dauky, ke, kacta bd BI 2 véi chén 1, 4, co

7 cong to tac dung.

- Péu cac chan 3, 6, 9 cong to tdc dung
v6ichan 1, 4, 7 cong to phan khang

- P4u chan 3, 6, 9 cong to phan khang va
cac dau 1y, Iz, I3 bd BI 2 vé6i nhau va néi
voi dat.

2 | bau - Pau dau ra aptomat A, B, C, O lan luot | Pau day chac chan, | Phan
day Vv6iR, S, T, N. tiép xuc tot, di day | loai mau
mach - Pau dau ra V1, V2, voi 2 dau von mét. gon gang day cac
dién ap | - PauR, S, T, N lan luot voi cac chan 2, pha néu

5, 8,10 (hodc 11). co
-Piuchan2.,5,8 cong to tac dung véi
cac chan 2, 5, 8 cong to phan khang
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3 | Kiém |- Kiém tra dong ho van ning: xoay khoa Cac phép do déu | Khong
tra chtrc nang vé vi tri do dién tré, chap hai thong mach cham tay
mach dau que do, chinh kim vé vitri 0 vao hai
dién - Théo ki, Kz, ks, dit 1an luot 1 dau que do dau que

vao ki, ko, ks va dau que do con lai vao bc do
vit k1, k2, k3 vira thao.

- Xoay cong tic chtrc nang cua KV lan

luot té1 cac vi tri RS, ST, TR, RN, SN, TN

roi dit 2 ddu que do vao cdu ra ap tO mat

theo cac cap lan lugt AB, BC, CA, AO,

BO, CO.

- bt 2 dau que do vao AB, BC, CA, AO,

BO, CO

4 | Cap - Déng 4p t6 mat ATM - Ampe mét hién thi | Trudc
dién, giatri dong dién | khi cép
van - Khi xoay khoa | dién phai
hanh chuyén mach, von | bao cao
dong mét hién thi dién ap | gido vién
co day, pha tuong tng

- Bia nhom cong to
quay

* Chi y: Néu cac cong to sir dung 1a cong to so, so dd dau day do truc
tiép va gian tiép giong nhw so' @6 di trinh bay & phan 3.1, 3.2 ¢ trén. Cac so

dé nay do dwoc ca dién niing tic dung va dién ning phin khang.

4. Pau day, treo hom cong to

a. Bién phap an toan

- Chuan bi day du dung cu, vat tu, thiét bi, trang bi bao ho lao dong.

- B0 tri noi lam vi€éc gon gang ngan nap.

- Pau day chac chan, tiép xuc tot, dung so d6 nguyén 1.

- Kiém tra thong mach hom cong to trude khi treo thao

- Tuan thu dung cac bién phap an toan khi lam viéc trén cao

b. So' do nguyén Iy
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kWh2 kWh3
0 0 0 o0 00
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]
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96
—0 |G-
kWh1 kwWh4
0000 00 00
[ |
]
@ 06 060
PT1 PT2 PT3 PT4
A A
A O
Hinh 4-37: So d6 nguyén 1y dau ddy hom céng to
Trong do
Ky hiéu Tén thiét bi
A, O Nguodn dién mot pha
kwhi, 2, 3, 4 Cong to mdt pha tha 1, 2, 3, 4
PT1,2,3,4 Phutail, 2, 3,4

c. Chudn bj dung cu, vdt tu, thiét bi

TT Dung cu, vit tw, thiét bi

Pon | So
vi luwgng

Quy cach

| | Dung cu:
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1 | Kim van nang Cai 01 500V
2 | Kim cit Cai | 01 500V
3 | Kim rut dai Cai 01
3 | Kim tudt day ( dao got diy) Cai 01 500V
4 | But thu dién Cai 01
5 | Tai dung cu Cai 01
6 | Day an toan Bo 02
7 | Mii cOng tac Cai 02
8 | Gudc tréo boi 01
9 | Cle (Mo lét) Cai 02 250-300
Il | Vit tu:
1 | Hom cong to Bo 01 Bu cdc phu ki¢n phu
hop
2 | Day dau m 10
3 | Ghip Bo
4 | Day dai hom m
111 | Thiét bi
1 | Ap t6 mat Cai
Cong to Cai S6 lugng theo thiét ké
IV | Nhan luc 2 Nguwoi
d. Trinh tw thuc hién
¥ TTTH NOI DUNG THUC HIEN YEU CAU CHUY
1| Lap - Lap cong to' vao hom - Cong to can dugc
thiét bi | - Lap ap t6 mat phu tai lap theo hudng
vao - Lap cau dau day thang ding tranh
hom sai sO
cong to
2 | Pau Pau ddy theo so do nguyén ly dau day Déu day chéc chan, | Phan
day hom cong to tiep xuc tot, di day | loai mau
hom gon gang day cac
cong to pha néu
co
3 | Kiém |- Kiém tra dong ho6 van nang: xoay khoa Céc phép do déu | Khong
tra chtrc nang veé vi tri do dién trd, chap hai thong mach cham tay
mach dau que do, chinh kim vé vi tri 0 vao hai
dién - bat 1 dau que do vao day pha A, dau que dau que
do con lai dat vao dau vao cac ap to mat do
phu tai. ‘
- bat 1 dau que do vao A, dau con lai dat
vao cdc Oc vit cau dau day trung tinh
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Treo
hom
cong to
1én cot
dién

- Treo hom cong to 1én cot
- Bau cép nguon vao cau dau
- PBau cap nguodn 1én ludi dién

- HOm cong to treo
chac chan, theo
phuong thang ding

Hinh 4-38: Ldp thiét bj va dau dday hom céng to




Hinh 4-39: Treo hom cong to

5. Gigi thiéu vé cong nghé do xa

—
@ CONG TODIEN 3 PHA 4 DAY NHIEU BIEU GIA a

m”ac WULTIRATE 3 PHASE 4 WIRE WATTHOUR METER

Hinh 4-40: Cong to dién tw 3 pha 4 ddy

Nhitng ndm trudc ddy viée truyén thong, ghi chi so theo ddi san luong dién
d6i v6i cong to dién tir thong thuong str dung cac model RF 232 tuy nhién viéc
truyén bang thiét bi nay c6 nhiéu han ché tc do truyén thap, nhiéu, két ndi rat han
ché chiéu dai cap két nbi giira 2 thiét bi rt thip 30 =~ 50 m. Nhirng nim gan day
str dung chuan truyén théng RF 485 ¢ nhiéu wu viét da khic phuc duoc cac yéu

69



diém ciia RF 232. Trong d6 phai ké dén kha nang ghép nbi nhiéu diém do ma RF
485 ¢6 duoc.Trong cac diém do dém quan trong hé théng thu thap ghi chi s tir
xa st dung RF 485 truyén trén dudng truyén cap vién thong. Tuy nhién dudng
truyén str dung RF485 ciing chi cho phép t6i da 32 diém két ndi voi pham vi giita
cac diém c6 khoang cach han ché.

Pé nang cao hiéu qua cong tac quan 1y, cac cong to gan ddy st dung hé thong
thu thap sd liéu thong qua hé théng thu phat song vo tuyén RF (radio frequency).
Dic diém cua song RF 14 loai song siéu cao tan co tan sb rat 1on tir 400MHz dén
450MHz; Vi k¥ thuat diéu bién tan s6 di kém hé thong loc bién do nén tin hiéu
truyén khong bi can nhiéu. Céc cong to dugc gin thém bo mach thu phat song co
tdc do truyén séng, cong suit, do nhay ciing nhu kha ning chdng nhidu cao dap

ung yéu cau.

Hinh 4-41: Thiét bj ghi chi sé céng to cam tay HHU

Nhan vién ghi chi s6 cong to sir dung thiét bi cdm tay HHU (Handheld Unit)
c6 cai dat chuong trinh dé doc chi s6 cong to, dong thoi co thé in gidy thong bao
néu co may in dé thong bao cho ngudi mua dién sau d6 nhap dir liéu dé in hoa
don thu tién. Vi hé thdng doc chi sé cong to tir xa thong qua song v tuyén s& co
nhiéu vu diém: Han ché cac sai sot so v6i viée ghi chi sb khi st dung nhan vién
quan 1y tréo 1én cot dit cong to ddng thoi nang suat lao dong cao hon va an toan
cho nhan vién ghi sé khi khong phai tiép xtc truc tiép véi dién, thuan tién cho
viéc quan ly, theo ddi ciia khéch hang.
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Vi xu hudng phat trién ciia nganh dién trong viéc cung cap dién, Ranh gidi
giita hai bén ban dién va mua dién 1a chiéc cong to dé thanh toan. Vi nhitng wu
diém vuot troi trong viéc sir dung cong to dién tir da Iam quan hé gitra doanh
nghiép kinh doanh dién nang va dai da $6 nguoi st dung dién trd 1€n than thién

va tin tuong nhau hon
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BAI 5: PO TAN SO VA HE SO COS¢

Gioi thiéu:

Bai hoc trinh bay cAu tao, nguyén ly hoat dong cua cac thiét bi do tan sb va
hé ¢b cos giup ngudi hoc hiéu dugc viée do tan s6 va hé sé cose
Muc tiéu:

- M6 ta dugc cau tao, nguyén 1y 1am viée ctia Tan s6 ké va Cose mét

- V& dugc so d6 mach dién

- Chuan bi day da dung cu vat tu khi do tan sb va hé sb cong suat

- PAu néi chinh xac so d6 mach dién dam bao gon gang va tiép xtc

- Kiém tra duoc mach dién sau khi da dau ndi

- X4c dinh dugc chinh xac két qua do trén thiét bi do

- Thuc hién nghiém tac, c6 hiéu qua cong tac 5S tai vi tri thuc tap.
Noi dung:
1. Tan s6 ké
a. Cdu tgo: Gom hai phan:

* Phan tinh gdm cudn day dugc chia 1am hai nira quéan trén 13i thép.

* Phan dong gom hai cudn day chuyén dong trong cuc tir phan tinh. Trong
d6 cudn B, duwoc mic ndi tiép véi mot phan cudn tinh, cudn cam L va dién dung

C, nham tao ra mach xoay chiéu thuan phan khang. Cuon B, dugc mic ndi tiép
véi phan con lai cua cudn tinh va dién tré R tao ra mach xoay chiéu thuan tré.

Nhu vay ta co té)ng tré cuaa cac mach la:

Z1= JRZ+(X = Xc) = Xi- Xc=X; (ViR 0); Z, =R,

~U
2
L C
| G T
]|
R
S —

Hinh 5-1: So d6 nguyén 1y tan so ké
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b. Nguyén Iy lam viéc:

Khi do d4u hai cuc cua tan s6 ké véi ngudn can do. Khi dé ta co dong dién

qua cac cudn diy tao nén hai mé men nguoc chiéu nhau:

U’ u?
M 1= Kllel(O(): Klz—2 Bl(OL): Kl? Bl(O(,)

1 1

u’ u?
M= K; |2 2 B2 (OL): K, Bz(O(): Kz? Bz(OL)

le 2
Trong do:
B1(ar) va By(o) - La ham sb cua tir truong thay doi theo goc quay a.
Do Z; 1a ham s ctia tan s6 f do d6 ta c6 thé viét:
M1 = Ki.U%f.B1.(a); M = Ky.U%.Bo.(ar)
Duéi tac dung ctia cac mo men lam kim quay. Khi M 1= M thi kim dung lai
tai mot vi tri, ta xac dinh dugc goc quay a.
M 1= M, =K;.U2f.B1.(a)= Kz.U?.B,.(a)

_ K,B,.(a)

f=
K.B,.(a)

—f=F(a) = o = F(f)

Nhu vay goc quay o ty 18 véi tan sb dong dién can do. Nén sé chi khi do
chinh 14 két qua ta can do.

Ngoai dung cu do trén ta c6 thé do tan sé bang céc thiét b Ié nhu (hinh 6-3)

O

U, U, | I U 1
(DL():_:>O):— UC:—:>Q):— o= + —
I IL, oC cU, U. RC

Hinh 5-2: So do cdc thiét bi do tan sé riéng lé

2. Cosp mét

2.1. So do diu ddy va nguyén Iy lam viéc ciia Cose mét mét pha:
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a. So do dau day

* Cudn tinh duoc méic ndi tiép véi phu

tai. s—
* Cudn dong By duoc méc ndi tiép voi
.« A 9 A 2 4 . A U
dién tro phu R. Bién tré phu c6 tri SO sao
cho U va I, dong pha.
* Cuon dong B, duoc méc nditiépvéi e o 7 nguyén
cudn dién cam. Cudn cam c6 tri s6 sao cho Iy ciia Cos @ mét mét pha

mach c6 tinh chit thuan dién cam.
b. Nguyén Iy lam viéc

* Dong dién qua cudn tinh 1a dong dién tiéu thu
cua phu tai léch pha véi dién dp mot goc 1 ¢ ma ta can
xéac dinh ham s6 Cos ciia n6 (Hinh 5-4)

* Dong dién qua B, 1a I; dong pha véi dién ap U.

Nén ta co:

¢1= @ = Cosp= Cosp1

00

Hinh 5-4: Do thi véc to
U, | Cosp meét mot pha

* Dong dién qua B 1a I, cham pha sau dién 4p mot goc 1a ¢,= 90°.

Nén: Cosg; = Cos(90%- ¢) = Sing

* Khi do dudi tac dung ctiia cac m6 men lam kim di mot goc:

o :f( Il.Cos(p1] _ f( Il.COSq)]

l,.Coso,

1,.Sine

Khi ché tao ngudi ta tinh toan sao cho Iy = I, nén ta co:

a="f ( COS@J = f(Cotge)

Sing

Tir Cotgo suy ra Cose. Do dé ta c6 thé viét: o = f(Coso).

2.2. Cosp mét ba pha:

a. Cau tqo:

Cosp mét ba pha dugc ché tao tr co ciu do dién dong. N6 ¢o so do nguyén

Iy nhu hinh 6-6a. Trong d6 cac cudn day duoc dau nhu sau:

* Cudn tinh A duoc mic ndi tiép voi mach do dé cho dong dién pha di qua.

* Hai cudn day dong duoc dau vao cac dién ap day Uag; Uac.
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Ph

C#&

Hinh 5-5: So' do nguyén Iy Cosg mét ba pha
b. Nguyén Iy lam viéc:
* Dong di¢n qua cudn tinh 1a Ia.
* Dong dién qua cudn dong Bi 1a 1;.
* Dong dién qua cudn dong Bz 1a |y,

* Biéu dién dong ap bang d6 thi véc to ta dugc hinh 6-6b.

—» —»>
— -UB 'UC
Uas ﬁ: -
—»> —»>
Uc Up

Hinh 5-6: D6 thi véc to U, I Cos mét ba pha
Tur do ta co:
+ Goc 1éch pha gitra |1 va Ia 1a 1= 30° +
+ Goc 1éch pha gitra I, va Ia 1a @2= 30° - o.

,.Cos.(30° +
Tu nguyénlytylétaco: a=f L Cosg = f|— ( 5 (P) =f(0)
1,.Cosop, IZ.Cos.(30 —(p)

Tur goc ¢ ta suy ra Cose. Do d6 ta duoc: o = f(Cose).
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3. Po tan sé va hé sé cose

3.1. Po tdn sé mach xoay chiéu

~U

Hinh 5-7: So' do nguyén Iy do tan s6 mach xoay chiéu

3.2. Po hé s6 cosp mét pha

Phu ti

p

Hinh 5-8: So' d6 nguyén Iy Cos @ mét 1 pha
3.3. Po hé s6 cose ba pha
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Hinh 5-9: So' do nguyén Iy Cos @ mét 3 pha
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BAI 6: PO PIEN TRO
Giéi thiéu:

Bai hoc trinh bay ciu tao cac thiét bi do, cac budc do dién tro ndi dat, dién
tré cach dién, dién tro tiép xuc, dién tré mot chiéu giup ngudi hoc nim dugc quy
trinh do cac dién tro trén.

Muc tiéu:

- Trinh bay duoc cAu tao, nguyén Iy lam viéc cua cac thiét bi do dién tro ndi
dat, dién tré cach dién, dién tro tiép xuc, dién tré: mot chiéu

- V& dugc so d6 mach dién

- Chuan bi day du dung cu vat tu khi do dién tro

- BAu néi chinh xac so dd mach dién dam bao gon gang va tiép xtc

- Kiém tra duoc mach dién sau khi da dau ndi

- Xac dinh dugc chinh xac két qua do trén thiét bi do

- Thuc hién nghiém tuc, ¢6 hiéu qua cong tac 5S tai vi tri thuc tap.

Noi dung:
1. Po dién tré noi dat

1.1. Po dién tré noi dit bang té ré mét 40124

a. Cdu tao
i KYORITSU
EARTH TESTER
MODEL 4102A
Kim

TO TEST

7

P

LOCK

.

[Nl’lt nguon ] [ Vit chinh kim ] [ Coéng tiac chirc ning ]

TEST FUNCTION

Hinh 6-1: Cdu tao bén ngodi té ré mét 41024
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Hinh 6-2: Cdc coc va day dau té ré mét 41024
b. Cac budc do
* Budc 1: Kiém tra kim

Kim ndm & vj tri “0” trén thang do. Néu kim khong nam & vi tri “0” sir dung
vit chinh kim dé chinh lai kim vé vi tri <0”

42-1617A

Hinh 6-3: Vi tri “0” ctia kim trém thang do
* Budc 2: Kiém tra ngudn pin
- Xoay cong tac chirc nang vé vi tri BATT.CHECK va 4n nat cap ngudn néu:

- Kim nam trong hoic vé bén phai ving BATT.GOOD thi ngudn pin con st
dung dugc. Kim nam léch vé bén trai ving BATT.GOOD thi ngudn pin can phai
thay thé.

OFF

Hinh 6-4: Kiém tra nguon pin
79



* Budce 3: Dau day so do:

EARTH TESTER
MODEL 4102A

Hinh 6-5: So do dau day
* Budc 4: Kiém tra tiép xuc so do:
Xoay cong tac chirc nang vé vi tri X100Q va 4n nut cap nguon néu:
+ Néu dén OK sang lién tuc 12 tiép xtc tot.

+ Néu dén OK sang lién tuc 1a tiép xtc tot.

x100Q
x10Q
x1Q

ARTH VOLTAGE
BATT. CHECK
OFF ' 42-1617A

Hinh 6-6: Kiém tra tiép xiic so do

* Budc 5: Kiém tra dién ap dat:

Xoay cong tiac chirc nang vé vi tri EARTH VOLTAGE va quan sat trén thang
do dién ap:

+ Néu dién ap U > 10V thi khong duoc thyc hién phép do.

+ Néu dién ap U < 10V thi duogc thuc hién phép do.
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OFF

Hinh 6-7: Kiém tra dién dp dat
* Budc 6: Do va doc két qua:
- Chon gigi han do 16n nhat X100Q rdi an nat cip ngudn

- Sau d6 can clr vao két qua do ta chon cac gidi han do sao cho thich hop dé
lay két qua do cudi cung. Gia tri dién tré ndi dat s& duoc tinh theo cong thic:

Rud¢ = 040.GI61 han chon
1.2. Po dién tré noi dit bang té ré mét 4015A

a. Cdu tao

[ Man hinh J
hién thi

KYORITSU

DIGITAL EARTH TESTER
MODEL 4105A

PRESS
TO TEST

Cong tac
chirc nang

Hinh 6-8: Cau tao bén ngodi té ré mét 41054
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Hinh 6-9: Cdc coc va day dau té ré mét 41024
b. Cac budc do
* Budc 1: Kiém tra ngudn pin

- Chuyén cong tic chirc nang roi khoi vi tri OFF, man hinh hién thi cac con

- Chuyén cong tic chuc ning trd lai vi tri OFF, xudt hién biéu twong pin goc
trai bén dudi man hinh hién thi.

Hinh 6-10: Kiém tra nguon pin

* Bugc 2: Dau day so do:

KYORITSU

DIGlerEf,ARTH TESTER
MODEL 4105A
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Hinh 6-11: So do dau day
* Budc 3: Kiém tra tiép xuc so do:
Xoay cong tac chirc nang vé vi tri 2000Q va 4n nat cap ngudn néu:

(24

+ Trén man hinh xuat hién dau “.” nhap nhdy giita cac sé khong thi so d6
tiép xtic khong tdt.

+ Khong xuét hién du “.” nhap nhay 1a tiép xuc tot.

Hinh 6-12: Kiém tra tiép xiic so do
* Budc 4: Kiém tra dién ap dat:

Xoay cOng tac chirc nang vé vi tri EARTH VOLTAGE va quan sat trén man
hinh hién thi:

+ Néu dién ap U > 10V thi khong duoc thuc hién phép do.
+ Néu dién ap U < 10V thi duogc thuc hién phép do.

Hinh 6-13: Kiém tra dién dp dat

* Budc 5: Po va doc két qua:
- Chon gi6i han do 16n nhat 2000Q rdi 4n nat cAp ngudn

- Sau d6 doc két qua truc tiép trén man hinh hién thi, can ct vao két qua
chuyén dan vé thang do thich hop hon dé lay két qua cudi cung.

1.3. Mét sé tiéu chudn do dign tré néi dit

- Tram bién ap
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+ Tram bién 4p phan phdi: Rye <4 Q

+ Tram bién ap dién truyén tai: Ry, < 0.5 Q
- Cot dién

+ Cot dién:

+Pdng bang: Rye < 10 Q

+ Trung du: Ry <20 Q

+ Mién nli: Ry <30 Q

- Céc cOng trinh kién trac: Rag < 10 Q

2. Do dién tré cach dién

2.1. Mé gom meét 3121, 3122

a. Cdu tao

/f\
Cuc dau déy/

(AZIKYORITSU
C\HIGH VOLTAGE INSULATION TESTER

Hinh 6-14: Cdu tao bén ngoai mé gém mét 3122
b. Kiém tra mé gom mét 3121, 3122

* Budc 1: Kiém tra kim:
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Kim nam & vi tri “c0” trén thang do. Néu kim chua nam & vi tri oo trén thang
do ta can chinh lai kim thong qua vit chinh kim

MODEL 312 2500V/ 100000 MQ

Hinh 6-15: Kiém tra kim mé gém mét 3122
* Budc 2: Kiém tra nguon pin:
Xoay cong tac chic nang vé vi tri BATT.CHECK va 4n nut cap ngudn néu:

+ Kim nam trong hoic vé bén phai ving BATT.GOOD thi ngudn pin con st
dung duoc.

+ Kim nam léch vé bén trai ving BATT.GOOD thi ngudn pin can phai thay

BATT. CHECK

OFF & == %
- —:_\‘

Hinh 6-16: Kiém tra nguon pin mé gém mét 3122

* Buéc 3: Kiém tra hé mach:

Tach roi hai dau que do rdi chuyén cong tic chic ning vé vi tri MQ rdi 4n
nat cap nguon néu:

+ Pén xanh sang, kim nam vé phia vi tri v cliing (c0) thi diéu kién ho mach
dat.

+ Nguoc lai thi diéu kién hé mach khong dat.
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BATT. CHECK
OFF . .

P i g
/..\

Hinh 6-17: Kiém tra hé mach mé gém mét 3122
* Buéc 4: Kiém tra ngan mach:
Chuyén cong tac chirc ning vé vi tri MQ , 4n nit cap ngudn rdi chap nhanh
hai dau que do néu:
+ Pén do sang, kim nam vé vi tri (0) trén thang do thi diéu kién ngan mach
dat.

+ Nguoc lai thi diéu kién ngan mach khong dat.

BATT. CHECK

OFF

MQ

MOD [ 312

S000V/ 200000M2

Hinh 6-18: Kiém tra ngan mach mé gém mét 3122
* Budc 5: So d6 du day:
- EARTH 1a cuc ndi dat - Nbi voi phan cach dién cua dbi tuong do.

- GUARD la cyc man chin - Cuc nay duogc dung khi can loai trir dong dién
10 va duoc dau véi ph::in con lai cua d6i tuong do.

- LINE 1a cyc duong day - Nbi véi phan dan dién cta ddi tuong do.
2.2. Mé gom mét 3125

a. Cdu tao
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[ Cuc ddu day l

o e (W)

T Man hinh |

thoi gian

Nut tang giam
—_— ) théi gian

Nut bat tat ZIFYORITSU

dén S JHILH VOLTAGE INSULATION TESTER MODPZL 3125

B 8

Nit cip

A

Céng tic chirc ]
ngudn

nang

Hinh 6-20: B¢ day dau mé gém 3125

b. Kiém tra mé gom mét 3125
* Bugc 1: Kiém tra nguon pin:
- Chuyén cong tac chirc nang roi khoi vi tri OFF

- Néu man hinh hién thi cac con sd, biéu tuong pin khong nhap nhdy 14 pin
t6t. Nguoc lai 13 pin yéu can thay thé
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Hinh 6-21: Kiém tra pin mé gém mét 3125
* Budc 2: Kiém tra hd mach:

Tach roi hai dau que do rdi chuyén cong tic chirc nang vé vi tri 2500V roi
an nut cap ngudn néu:

+ Man hinh hién thi chir “OL” (Over Load) 13 hé mach dat.
+ Nguoc lai thi diéu kién hé mach khong dat.

Hinh 6-22: Kiém tra hé mach mé gém mét 3125
* Buéc 3: Kiém tra ngan mach:

Chuyén cong tic chirc nang vé vi tri 2500V, 4n nat cap ngudn rdi chap nhanh
hai dau que do néu:

+ Man hinh hién thi “0” thi ngdn mach dat.

+ Nguoc lai thi diéu kién ngan mach khong dat.
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Hinh 6-23: Kiém tra ngan mach mé gém mét 3125
* Budc 4: So do dau day:
- EARTH 1a cuc ndi dat - Néi voi phan cach dién coa d6i tuong do.

- GUARD la cyc man chin - Cuc nay dugc dung khi can loai trir dong dién
10 va duoc dau véi phén con lai cta dbi tugng do.

- LINE 12 cuc duong day - Néi v6i phan dan dién cia ddi tuong do.
2.3. Do di¢n tro cach dién

* Po dién tré cach dién chudi st

-Red (bat 1) =........ (MQ).

- Red (bat 2) =........ (MQ).

- Red (bat 3) =........ (MQ).

* Do dién tro cach dién may bién ap luc

- Red (cudn day cao ap - ha + vo + dat) = ........ (MQ).
- Red (cudn day ha 4p - cao + vo + dat) = ........ (MQ).
- Red (cudn day cao ap - ha ap) R60” =.......... (MQ).

- Kht =R60” / R15”: Khi Kht > 1,3 thi dat yéu cau.

Phép do Kht duoc lay két qua do giita cudn cao ap véi cudn ha ap ta 1ay két
qua ¢ gidy thtr 15 va gidy thit 60 roi tinh hé s6 Ky theo cong thic:

Kht =R60” / R15”
* Po dién tré cach dién may bién ap do ludng
-Red (Cao 4p - hadp Yo+hadp Ahd +vo+dat) = ........ (MQ).
- Red (Ha ép Yo - cao ap + ha ap A hd + vo+ dat) = ........ (MQ
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-Red (Hadp Ahd - haap Yo + cao ap + vo+ dat) = ........... (MQ).

- Red (Cao ap -ha Yo ) R60” =

- Kht =R60”/R15”: Khi Kht > 1,3 thi dat yéu cau.

Phép do Kht duoc lay két qua do gitra cudn cao ap vai cudn ha ap ta l1ay két
qua ¢ gidy tht 15 va gidy thir 60 rdi tinh hé s6 Ky theo cong thuc:

Kht =R60”/R15”

Két qua do duoc ta dem so sanh véi dién trd cach dién tieéu chuan dé danh

gia chét luong cach di¢én cua ddi tuong do. He $6 hép thu duoc danh gia nhu sau:
Kht > 1,3 - Cach dién kho.
Kht < 1,3 - Cach dién am.

3. Po dién tré tiép xic bang ACCU-OHM 200

3.1. Chudn bi dung cu, vét tu, thiét bi

STT Tén dung cu, thiét bi, vat tu S6 lwong | Pon vi
1 | M6 hinh may cét dién chan khong 10kV 01 Bo
2 | Thiét bi kiém tra dién tro tiép xtic Accu - ohm 200 01 Bo
- Mau bién ban kiém tra may cit dién
3 | - Bang tiéu chuan may cat dién chan khong 01 Bo
- But
3.2. Trinh tw thuc hién
T | CAC , YEU CAU KY \
T | BUGC THAO TAC THUAT AN TOAN
- Déu day néi dat Truéc  Khi
cam day
piu | - Pau hai day do (Kep hai kep day | Tigp xic tét, chic | "gUOn VAo 0
1 néi | do vao ngam may cat dié¢n, tuong chén cam.
thiét bi | tng trén 1 pha) : B’f‘? cao GV
' - Kiém tra
- Dau day ngudn cong tac cap
nguon
Po , , My cat phai duoc | _ Tyygc khi
5 dien |- Thao tac cat/dong may cat dlrra vé trang thai bét cong téC
tro tiép dong nguon: Kiém
xuc [ Bat cong tac thiét bi tra nam
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- Khi man hinh hién thi dén ché do
do dién tré (Man hinh hién thi:
“RUN TEST”): an nam “Chon ché
do do”

- Xoay nam “Piéu chinh dong
dién” theo chiéu kim dong ho dén
gia tri dong dién can dat roi 4n nim
“Chon ché d¢ do”, khi c6 két qua:
xoay num “Piéu chinh dong dién”
theo chiéu nguoc lai (vé 0).

- Thao tac nhanh
(tang nhanh dong
dién rdi an nat
chon, trong vong 10
gidy)

- Poc két qua do hién thi trén man
hinh

- Ghi két qua vao vi tri twong ng
trén Bién ban Kiém tra may cét dién

- Poc chinh x4c két
qua do, don vi do

- Ghi chinh xac vao
ding vi tri trén bién
ban

- Tat cong tac nguon

- Chuyén 2 kep do sang pha khéc

- Thuc hién cac thao tac do dién tro
tiép xtic theo trinh ty nhu trén

(Thuc hién do 2 pha con lai)

“Piéu chinh
dong”

- Trong qua
trinh diéu
chinh dong
dién tuyét doi
khong va
cham vdi
ngam mdy
cat, kep do

- Sau khi doc,
ghi phai tat
cong tac thiét
bi

Thao | Théo dav neudn - Thao tac
day , yne - Thyc hién dung nhe nhang,
X - Théao 2 day do . L 11s .
dgu - Théo dav ndi dat trinh tu tranh lam roi,
thiét bi y va dap
- Poi chiéu gia tri dién tro tiep xtic
do dugc trén ca 3 pha voi bang tiéu
Dénh ChlAJan dlACI"I tro tiép xtic may cat di¢n
jg | chankhong - Panh gi4 theo din
S 1 oNéucas pha dung theo ti€u chuan: | .. &) &
ket qua | .., A e g ti€u chuan
do Tich vao 6 “Pat

- Néu it nhéat c¢6 1 pha khong dung
theo ti€u chuan: Tich vao 6 “Khong
dat?’

* Bién ban kiém tra may cat dién
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BIEN BAN KIEM TRA MAY CAT DIEN

Thong $6 chung

Kiéw 3AE1175-2 Nha san xudt: SIEMENS Nam sx: 2012

Dién ap dinh murer 12 kV Dong dién dinh mire: 1250A Doéng cit ngan mach dinh mite: 31,5 kA

Théng s6 kiém tra

Pha A
1. Dién tré tiép xic (ue) Pat o Khong dat o
2. Dién tré cich dién Pat o Khong dat o

- Dién ap thi nghiém (V):

- Thot gian thi nghiém (phitt):

- Dién tré cach dién (MQ)

3. Thi nghiém dién ap xoay chiéu tang cao (KV)
Pat o Khong dat o

Két ludn chung: Thiét bj dat tiéu chuén vin hanh Pat O Khong dat O

Hinh 6-24: Bién ban Kiém tra may cdt dién

4. Po dién tré mot chiéu sir dung Megger mto 210

4.1. Cdu tgo bén ngoai

Hinh 6-25: Panel diéu khién megger mto 200
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Vi tri Chirc nang
20/2
A sy Input AC Power Module
720 VA MAX,

= IEC127
120V: T 6.3 A250V
230V: T 3.15 AR50V

- Pay 1a cong tic nguon voi cac thong sé dau vao:
Pién ap 120/230V, Tan s6 50/60Hz, ,Cong sudt max
720VA

- Cong tic duoc bao vé boi cau chi theo tiéu chuan
IEC127: Béi voi dién ap vao 120V ciu chi bao vé 1a
loai 6,3A/250V; d6i véi dién ap vao 230V cau chi bao
vé 1a loai 15A/250V.

- Vi tri O - tat, vj tri 1 - bat,

Output Current Terminals

- Céc chan két nbi nay st dung dé két ndi vai cac cudn
day may bién ap va truyén ngudn mot chiéu DC vao
cudn day may bién ap dé thir nghiém va khur tir. Két
néi c6 kha niang cung cap toi 50 VDC va dong dién
1én dén 10A.

Vi

Input Voltage V1

Nhitng két ndi nay duoc st dung dé két ndi mot cuon
day may bién ap dé do dién ap dau vao. Thiét bi s& tu
dong tinh toan dién tro cua dau vao nay két hop voi
ngudn hién tai. Cac dau ndi ciing duoc str dung nhu
mot day dan cho dong dién chay trong qua trinh xa.
Day dan dién ap phai ludn duoc sir dung cung voi day
dan dong dién.

V2

Input Voltage V2

Céc két ndi nay duoc sir dung dé két ndi cuon day thu
hai ciia may bién ap dé do dién ap dau vao. Thiét bj s&
tu dong tinh toan dién tré cta dau vao nay két hop voi
ngudn hién tai. Cac dau ndi ciing duoc str dung nhu
mot day dan cho dong dién chay trong qua trinh xa.
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Day dan dién ap phai ludn duoc sit dung cung voi day
dan dong dién.

Earth/Ground Lug

Két ndi nay duoc st dung dé két néi mot may bién ap
dang thir nghiém véi mat dat dé dam bao an toan. May
bién ap va thiét bi do phai duoc ndi dat khi dugc van
hanh.

Emergency Shut Down Switch

Cong tic nay khi duoc 4n s& vo hiéu hoa ngudn dién
va tu dong xa may bién ap. Néu cong tic dugc an,
khong co thir nghiém nao c6 thé bat dau.

Current Set Switch

Cong tac nay duoc str dung dé lya chon dong dién ma
thiét bi s& sir dung dé kiém tra may bién ap.

Biéu tuong dai dién cho muac dau ra téi da ciia dong
thir nghiém

Warning Beacon Connector

Khi Pén canh bao dugc gan vao dau ndi, ngudi dung
s& c¢6 dau hiéu rd hon vé ché do kich hoat cua thiét bi.

Break Before Make INDICATOR

Trong qua trinh thir nghiém, don vi nay sé chi ra su
gian doan trong vong 1ap dong di¢n.

USB Interface

- Ky hiéu két ndi USB tuy nhién phién ban nay khong
cO.

Maintenance Port

Cong nay dugc cung cap dé nang cap phan mém va
chan doan 15i thiét bi, bang giao dién c6 thé duoc g&
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bo va co san két noi Ethernet dé gan thiét bi bén ngoai
vao PC

10101

RS232 Connection

Két ndi nay duoc sir dung dé in hoac truyén di liéu tur
thiét bj sang PC nguoi dung.

Remote Control Switch

Két nbi nay duoc sir dung dé giao dién véi mot cong
tac tir xa. Cong tic nay chu yéu duoc st dung khi hé
thdng duoc st dung dé kiém tra co tai ciia may bién

Interlock Connections

Céc két ndi nay dugc su dung trong truong hop kiém
tra yéu cau co ché khoa tir may bién ap. Néu két ndi
Khoa lién dong me, thiét bi s& khong c6 kha ning
chuyén sang Ché d6 kiém tra. Néu khoa lién dong bi
hong trong qua trinh thir nghiém, thiét bi s& tu dong
tat va xa mot may bién ap duoc cap dién. Tha nghiém
thém s& bi cam.

S0 DE]

Data Output Mode Switch

Cong tic lya chon chirc nang (tir trai qua phai)
- In va luu di liéu

- Luu dtr liéu

- In dix liu

- Chi hién thi dit liéu

Function Mode Switch

Cong tac lya chon chirc nang (tir trai qua phai)
- Thiét bi & ché do Test

- Thiét bi & ché d6 xem dit liéu luu trit

- Thiét bj ¢ ché do cai dat ngay, gio

- Thiét bi & ché do cai dat kiéu ngay
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Nut lya chon chure nang (tur trai qua phai)

- ! DL‘E STATE - Khi duoc bén: thiét bi &

bat dau thir nghiém trén may bién ap. biéu
nay s& chi xay ra néu thiét bi ¢ ché do thur
nghiém (xem Chuyén ddi ché do chuc

nang ¢ trén).

- Bén phia trén nut s€ sang trong khi thir
nghiém.

- TEST STATE - Khi 4n thiét b s& dirng
thir nghiém trén may bién ap, duy tri két
qua trén man hinh. N6 s€ luu va (ho4c) in
két qua

phu thudc vao chuyén doi ché d6 dau ra dir
liéu.

Khi an s& dung thir nghiém va xa may bién
ap. Pén & bén trai sé sdng trong chu ky xa.

Khi an sé& thuc hién qua trinh khtr tir bién
ap. Pén ¢ bén phai s€ sang trong chu ky
Khur tir.

Khi dugc 4n, thiét bi s& xac nhan nhap di
licu, hién thi théng bao va trong ché do
kiém tra, luu dix liéu dugc hién thi trén man
hinh.

An nit nay va an nut sang trai s& IN két
qua kiém tra ra cong RS232 va & Ché do
xem lai luu trir.

O ché d6 san sang, an nut s& thay doi

d6 nhay cua dong dién. Tat 1a mic dinh.

An nut ndy va an nat sang phai s& giup cho
nguoi dung x6a dir liéu lan test cudi ghi
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trong bo nhé. Néu nhan lan 2, thiét bi s&
x0a tit ca cac két qua test trong bd nhé.
Néu an lan 3, thiét bi x& thoat ra khoi chac
nang khoa
O ché d¢ san sang, nat ny giup bat tit hién
thi OHM2.

4.2. Cic bwéc do 1 cupn day mdy bién dp

- So @b dau ndi thiét bi voi may bién ap nhu sau:

@ > (=

®
©

V1

() (=
TRANSFORMER

Hinh 6-26: So do thi nghiém 1 cudn dday mdy bién dp
Chu y: Khong ngit két ndi cac day dan khi cac chi bao da tit
* Céc budc tién hanh:
- Budc 1: Két néi day dan véi thiét bi va cam vao 6 120V/230V
- Buéc 2: Két néi day noi dat caa thiét bi voi ndi dat cia may bién ap
- Buéc 3: Cai dat cac diéu kién sau:

+ Xoay cong tac vé ché do test

on\/ e
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+ Xoay cong tac lya chon dong dién mong muén test

100 mA 1A
10 mA 10A

4

v

+ Xoay cong tic chon ché do xuét di liéu

B O
&0 S

- Budc 4: Két nbi day dan dong dién | véi cudn day can thi nghiém. Két ndi
day dan dién ap Vi toi cudn day can thi nghiém, khong kep chong dau kep nay
1én dau kep dong dién s& lam tang dién tré tiép xtc ctia phép do.

- Bu6c 5: Bat cong tac nguon vé vi tri “ON” (-)
- Bu6c 6: An nut test dé bat dau thi nghiém

- Budc 7: Man hinh nho hién thi dong dién, man hinh OHM1 hién thi dién
tro

Luu y: D6i v6i may bién ap 16m, gia tri dién tré phai dugc doc khi da on dinh,
viéc gia tri dién tré khong on dinh 1a do d6 tu cam ctia may bién ap. D6i voi may
bién ap nho, sy thay doi dién tré chi kéo dai trong vai gidy.

- Budc 8: Khi da thi nghiém xong, an nut test dé két thuc thi nghiém va xa
dong dién. Viéc xa dién tich sé& két thiic khi chi béo tat.

- Budc 9: Thao day két néi dong dién.

- Budc 10: Thao day két néi dién ap.
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