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LOT1 NOI BDAU

Trong su nghiép cong nghiép hoa, hién dai hdéa nén cong nghiép vanéng nghiép
ngay nay lubn gan lién véi ngudn dién nang tir ludi dién qudc gia. Nang lvong dién
ngay nay ngay cang dwgc doi hdi cao hon vé chat lvgng, ddm bao hon vé do tin cay va
ton that it hon vé dién nang. Céc yéu t6 dé dwgc dap trng c6 nghia la dam bao vé chat
lvong dién nang. Mot ky sw khi ra trwong phai lam chi duoc kién thirc, phvong phap
thiét ké, tinh toan duoc cac yéu t6, cac dai lwgng dién ton tai trong hé thdng dién. Biét
tv van va hoach dinh dwvoc cac phuong an cung cap dién cho mang dién xi nghiép, hd
gia dinh.

N6i dung quyén gido trinh nay dwa theo chwong trinh chi tiét trinh d6 dai hoc
chuyén nganh cong nghé k¥ thuat dién — dién tr daduoc phé duyét. Quyén gido trinh
nay duoc dung lam tai liéu chinh cho sinh vién hé dai hoc valatai liéu tham khdo cho
céc sinh vién, can bd ky thuat chuyén nganh.

Quyén gido trinh gdom 11 chwong dwoc trinh bay day dd phan ly thuyét, phiong
phap tinh toan phan dién ciia mang dién, nhitng van dé lién quan dén mang dién & ché
do xé&c 1ap. Trong quyén séch ciing trinh bay céc vi du lién quan dé ngudi doc dé hiéu
vavan dung tot hon cac cau héi vabai tap cudi chuong.

Phan phu luc, tac gid tap hop mot sd bang tra, tiéu chuan nganh dién dé sinh
vién tim kiém thong tin tra clru khi [am bai tap.

Nhan dip nay, t&c gid chi bién quyén gido trinh xin chan thanh cdm on cac
dong nghiép d& cung cép tai liéu méi, gép y, phan bién ndi dung lam cho quyén giéo
trinh dvgc dung la tai liéu chinh chuyén nganh gilp cho sinh vién va nguoi doc cé
nhiéu kién thtrc bo ich trong qua trinh hoc tap va nghién ciru.

Trong pham vi quyén gido trinh nhd, v&i ngudn tai liéu thong tin cé han, thoi
gian bién soan khong nhiéu, chic chin con nhigu thiéu sot, tac gia chan thanh mong
dong nghiép va doc gia gop y kién xay dwng.

Piachigopy:
- Khoa Pién — Dién tr truong DH SPKT Vinh Long — 73 Nguyén Hué - F2 - TPVL
- Mail : ngminhvl@yahoo.com
Thang 10 nam 2013
Bién soan

GVC. ThSNGUYEN VAN MINH
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PHU LUC

Bang 12.1 Dong dién lau dai ch phép alla day dan ha ap rudt dong boc cao su hodc PVC

Tiét dién Dong dién cho phép (A)
rudt, Dy da Day dit chung trong dng
il ho 2 day mot | 3 day mot | 4 day mot 1 day hai 1 day ba
ruot ruot ruot rudt ruot
0,5 11 - - - - -
0,75 15 - - - - -
1,0 g 16 15 14 15 14
1.5 23 19 17 16 18 15
2y 30 27 25 25 23 21
4 41 38 35 30 32 27
6 50 46 42 40 40 34
10 80 70 60 50 55 50
16 100 85 80 75 80 70
25 140 115 100 90 100 85
35 170 135 125 115 125 100
50 215 185 170 150 160 135
70 270 225 210 185 195 175
95 330 275 255 225 245 215
120 385 315 290 260 295 250
150 440 360 330 - g n
185 510 - - - - -
240 605 - - 5 & .
300 695 - - - - -
400 830 - - - - -
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Bang 12.2 Dong dién lau dai ch phép clia day dan ha ap rudt dong cach dién cao su vd bao
vé bang kim loai, va cap ruét dong cach dién cao su trong vo chi, PVC hodc cao su cé hoac

khéng c6 dai thép.

Ddng dién ™ cho phép (A)
Diy va cap
Tiét dién ruit, mm’ Mot it Hai ruit Ba rudt
Khi dat wong:
Khéng khi | Khéng khi | Bit | Khéng khi Dit
1,5 23 19 33 19 27
25 30 27 44 25 38
4 41 38 35 35 49
6 50 50 70 42 60
10 80 70 105 35 a0
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
05 25 260 485 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 615 - . . .
Bang 12.3 Céac khi cu dién trén thi truong
1 PILOT LAMP
PEN BAO TRUC TIE (NEON) @ 25/30 YS PL2-022AR
PEN BAO CO TANG PHO 220/ 6,3V & 25/30 YS PL2-T22AR
DEN BAO CO TANG PHO 380 (/440)/ 6,3V & 25/30 YS PL2-T38(44)AR
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PEN BAO LED 110V ( G,0,R,Y)

& 25/30

YS PL2-AL/DL 11

DEN BAO LED 220V ( G,0O,R,Y) & 25/30 YS PL2-AL/DL 22
DEN BAO LED ( NAVY) 2 25/30 YS PL2-AL/DL 11N
DEN BAO LED ( WHITE) & 25/30 YS PL2-AL/DL 11W
PEN BAO TRUC TIEP @ 50 (cap) YS PL5-024AR
PEN BAO CO TANG PHO & 50 (cap) YS PL5-11/22AR
PEN BAO LED @50 (cap) | YS PL5-DL24R,G,0,Y
PEN BAO LED & 80 (cap) | YS PL8-DL24R,G,0,Y
ILLUMINATED PUSH BUTTON SWITCH

NUT AN BEN CO TANG PHO 220/6,3V 2 25/30 YSNPBL2-T22AR
NUT AN DEN 24V & 25/30 YSNPBL2-024AR
NUT AN DEN CO TANG PHO 380(/440)/6,3V & 25/30 YSNPBL3-T38/44AR
NUT AN PEN LED 110V (G,0,R,Y) & 25/30 YSNPBL2-AL/DL 11
NUT AN BEN LED 220V (G,0,R,Y) @ 25/30 YSNPBL2-AL/DL 22
PUSH BUTTON SWITCH

NUT NHAN (1a or 1b) & 25/30 YS AP12/13 - 01
NUT NHAN (1a + 1b) & 25/30 YS AP12/13 - 11
CONTACT BLOCK 1A OR 1B

SUPER EMERGENCY PUSH BUTTON

SWITCH

NUT AN KHAN @ 25/30 YSEP 12/13
NUT AN SIEU KHAN @ 30 YSSEP 136 -11RA
NUT AN SIEU KHAN @25 YSSEP 323 -11RA
NUT AN SIEU KHAN @ 30 YSSEP 334 -11RA
POWER PUSH BUTTON SWITCH

NUT AN DOI (DINH) 15A YS PP-15E

NUT AN POI (DiNH) 30A YS PP-30E
ROTARY SWITCH

CONG TAC XOAY (2 VI TRI - 1aor 1b) & 25/30 YS AR2 -2 - 01LB
CONG TAC XOAY (2VITRI-3VITRI)- 1a+

1b & 25/30 YS AR2-2-11LB
KEY SWITCH

CONG TAC CO KHOA & 25/30 YS AK2/3 -311
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8 Z TYPE AC MICRO SWITCH
CONG TAC GIGI HAN

YS R 1015 GW-B

CONG TAC GISI HAN

CONG TAC GIGI HAN

CONG TAC GISI HAN

CONG TAC GIGI HAN

CONG TAC GISI HAN

CONG TAC GISI HAN

CONG TAC GIGI HAN

CONG TAC GISI HAN

YSR 1115 GW-B

YS R 1215 GW-B

YS R 2015 GW-B

YSR 2115 GW-B

YS R 2215 GW-B

YS R 2315 GW-B

YS R 3015 GW-B

YS R 3315 GW-B

CONG TAC GIGI HAN

YS R 3515 GW-B

CONG TAC GISI HAN

YS R 3615 GW-B

NAP DAY (Protection cover between terminaals)

9 MINI MICRO SWITCH

CONG TAC GISI HAN MINI YS P -15C
CONG TAC GISI HAN MINI YSR 1-15C
CONG TAC GISI HAN MINI YS R 2-15C
LOAI CO NUT BAM (Xanh - P4- Vang...) YS P 12-15C
LOAI CO NUT BAM (Xanh - Pé- Vang...) YS P 9S-15C
LOAI CO NUT BAM (Xanh - Pé- Vang...) YS P 9D-15C
10 | LIMIT SWITCH
CONG TAC GIGI HAN LGN YS 511RL
CONG TAC GISI HAN LON YS 512RL

CONG TAC GISI HAN LON YS 513RL/SL
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CONG TAC GIGI HAN LON YS 515L
CONG TAC GIGI HAN LON YS 516PB/P
CONG TAC GIGI HAN LON YS 517RP
CONG TAC GIGI HAN LON YS 518S
CONG TAC GIGI HAN LON YS 519RL
CONG TAC GIGI HAN LON (c6 dén) YS 611RL
CONG TAC GIGI HAN LON  (c6 dén) YS 612RL
CONG TAC GIGI HAN LON  (c6 den) YS 613RL/SL
CONG TAC GIGI HAN LON  (c6 dén) YS 615RL
CONG TAC GIGI HAN LON (c6 dén) YS 616PB/P
CONG TAC GIGI HAN LON  (c6 dén) YS 617 RP
CONG TAC GIGI HAN LON  (c6 den) YS 618S
CONG TAC GIGI HAN LON  (c6 dén) YS 619RL
11 | FOOT SWITCH '
CONG TAC PAP CHAN YS FO-C1 '
12 | LEVER SWITCH
CONG TAC CAN GAT YSLs13-1212 |
13 | CAM SWITCH ( 10A)
CHUYEN MACH VOLT RS - ST - TR YS C 4210- C4MOB
CHUYEN MACH VOLT RS -ST -TR-0- RN -SN -TN YS C 8300- C4MOB
CHUYEN MACH AMPERE 3CT (R-S-T) YS C 4300 - C4MOB
CHUYEN MACH AMPERE 2CT (R-S-T) YS C 4213 - C4MOB
CHUYEN MACH OFF <--0--> ON YS C 308 - C4APB
14 | BUZZER
cOI BAO DONG & 25/30 YS MB2 (3) -22A
COI BAO DONG & 30 YS MB3 -22A
CcOI BAO DPONG & 66 YS MB6 -22A
CcOI BAO DONG & 25/30 YS EM2(3)-02D
CcOI BAO DPONG & 66 YS EM6-02D
COI BAO DPONG & 66 YS EM6-11,12D
YS EM6-
COI BAO DONG 66 F(AC/DC11~22)
15 | POWER RELAY
ROLE NGUON 25A YS PR25 - 2PA -A
ROLE NGUON 25A YS PR25 - 2PC -A
16 | KEEP RELAY
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ROLE 5A 4a4b loai AC 14 chan YS MMKO05-4PC-A
ROLE 5A 4a4b loai DC 14 chan YS MMKO05-4PC-D
ROLE 7A 4a4b loai AC 14 chéan YS MMO07-4P-A
ROLE 7A 4a4b loai DC 14 chan YS MM07-4P-D
17 | CONTROL RELAY
ROLE DIEU KHIEN 8 chan YSMRO7-2P220A
ROLE PIEU KHIEN 8 chan-Codén | YSMRO7-2P220ASL
ROLE DIEU KHIEN 11 chan YSMRO5-3P220A
ROLE PIEU KHIEN 11 chan-Cé dén | YSMRO5-3P220ASL
18 | MINI POWER RELAY
ROLE KiNH MINI 5A 2P Thudng YSMYO05 -2P -AS/ 24DS
ROLE KiNH MINI  5A 2P Thudng YSMYO05 -2P -220DS
YSMYO05 -2P -
ROLE KiNH MINI  5A 2P Cé dén ASL/24DSL
ROLE KiNH MINI 3A 4P Thudng YSMYO03 -4P -AS/ 24DS
YSMYO03 -4P -
ROLE KiNH MINI  3A 4P Cé dén ASL/24DSL
ROLE KiNH MINI  10A 2P Thudng YS LY10 -2PAS/ 24DS
YS LY10 -
ROLE KiNH MINI  10A 2P Cé dén 2PASL/24DSL
ROLE KiNH MINI  10A 4P Thudng YS LY10 -4PAS
ROLE KiNH MINI_ 10A 4P Co dén YS LY10 -4PASL
19 | TIMER
RELAY THOI GIAN: GIAY ; PHUT ; GIO ON DELAY YSLT A1ld
PN OFF DELAY YS OT -A00-1S
2
Y- TIMER YS YT-A00-13
FLICKER TIMER YSFT
20 | SMALL TIMER
RELAY THOI GIAN NHO 2P YS ST - M2
RELAY THOI GIAN NHO 4P YS ST - M4
21 FLOATLESS
PHAO NUGC | YS FS-C22- M5
PE CAM UNG PHAO NUGC YS FS - 38
22 | SOCKET
PE RELAY 08 CHAN YS SK - 08
PE RELAY 08 CHAN (CO CAl) YS SK - 08F
PE RELAY 11 CHAN YS SK - 11
PE RELAY 14 CHAN YSSK14-K
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DE RELAY KiNH

PE RELAY KiNH

PE RELAY KiNH

23 | SEPARATOR/COVER/STOPPER/CHANNEL
NHUA CHAN F 15A/ 25A YS AS -25
NHUA CHAN 35A YS AS -35
NHUA CHAN 60A YS AS -60
NAP DAY i 1M YS AC1
DAU KEP DOMINO L YS AP
THANH NHOM 1M YS AR -1

24 | TERMINAL BLOCK
DOMINO DON 15A YS AT015 -01
DOMINO DON 25A YS AT025 -01
DOMINO DON 35A YS AT035 -01
DOMINO DON 60A YS AT060 -01

25 | TERMINAL BLOCK
DOMINO 10A 3P YS FT010 -03
DOMINO 15A 6P YS FT015 -06
DOMINO 15A 10P YS FT015 -10
DOMINO 20A 3P YS FT020-03
DOMINO 20A 4P YS FT020-04
DOMINO 20A 6P YS FT020-06
DOMINO 20A 10P YS FT020-10
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DOMINO 20A 12P YS FT020-12
DOMINO 20A 15P YS FT020-15
DOMINO 20A 20P YS FT020-20
DOMINO 30A 3P YS FT030 -03
DOMINO 30A 4P YS FT030 -04
DOMINO 30A 6P YS FT030 -06
DOMINO 30A 10P YS FT030 -10
DOMINO 60A 3P YS FT060 -03
DOMINO 60A 4P YS FT060 -04
DOMINO 60A 6P YS FT060 -06
DOMINO 100A 3P YS FT100-03
DOMINO 100A 4P YS FT100-04
DOMINO 150A 3P YS FT150-03
DOMINO 150A 4P YS FT150-04
DOMINO 200A 3P YS FT200-03
DOMINO 200A 4P YS FT200-04
DOMINO 300A 3P YS FT300-03
DOMINO 300A 4P YS FT300-04
DOMINO 400A 3P YS FT400-03
DOMINO 400A 4P YS FT400-04
DOMINO 500A 3P YS FT500-03
DOMINO 500A 4P YS FT500-04
DOMINO 600A 3P YS FT600-03
DOMINO 600A 4P YS FT600-04
26 | TEST TERMINAL
DOMINO KIEM TRA YS TT- 03S
DOMINO KIEM TRA YS TT- 04S
27 | C-T COMMON TERMINAL BLOCK

DOMINO CT YS CT - 002

DOMINO CT YS CT - 003

DOMINO CT YS CT - 004

DOMINO CT YS CT - 005

DOMINO CT YS CT - 006
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DOMINO CT YS CT-012
28 | TEMPERATURE CONTROLLER (KHONG CHE NHIET P0)
KHONG KIM 100~200~400~600 C 72X72 YS AN7
KHONG KIM 100~200~400~600 C 96x96 YS AN9
CO KIM GIO  100-200-400 C -600 C 96x96 YS AD9
72x72 YS AF7
DIGITAL 200 - 400 -999 C 48x96 YS DF6
DIGITAL 200-400 -600-1000-1200 C 72X72 YS DF7
DIGITAL 200-400 -600-1000-1200 C 96x96 YS DF9
48x96 YS DD6
PAU DO NHIET (CA COUPLE WIRE 2M)
29 | AC-DC VOLT METER
PONG HO DIGITAL AC 48x96 YS VM46 -A
PONG HO DIGITAL DC 48x96 YS VM46 -D
PONG HO DIGITAL AC ( MULTI-SCALE) YS AM46 -A -S
30 | PROXIMITY S/W
: o 03DN - 05DN -
CAMBIEN TU 08DN YS P - 0S17 -03DN
CAM BIEN TU YS P - 0S25 -05DN
CAM BIEN TU 10DN_- 15DN YS P - 0S30 -10DN
i o 02 - 04 - 05 -
CAMBIEN TU 08DN YS P - OR12 -02DN
i o 02 - 04 - 05 -
CAMBIEN TU 08DN YS P - OR18 -02DN
CAM BIEN TU 10DN - 15DN YS P - OR30 -10DN
31 | FUSE HOLDER
CAU CHI Assembly YS FH - B1
NAP CAU CHI Cover YS FH - C1
PE CAU CHIi Socket YS FH - S1
VO CAU CHI 1P - 30A YS FB - 1P30

LI\OY




Bang 12.4 Thong sb tu bu

STT TEN HANG HOA DUNG LUGNG NHAN HIEU | XUAT XU BVvT
1 | TUBU 415V (KH 15/20/25/30 DUCATI ltalia kvar
2 | TUBU 415V (KHO 20/25/30 ENERLUX ltalia kvar
3 | TUBU 415V (K 15/20/25/30 HAVELLS An do kvar
4 | TUBU 415V (KH 20/25/30 EPCOS An do kvar
5 | TUBU 415V (KH 15/20/25/30 SINO China kvar
6 | TUBU 415V (DA 10/15/20/25/30/40/50 SHIZUKI Nhat Ban kvar
7 TU BU 415V (DA \U 20/25/30 EUNSUNG Han quéc kvar
8 TU BU 415V (D 20/25/30 SAMWHA Han quéc kvar

STT TEN HANG HOA CAP PIEUKHIEN | NHAN HIEU | XUAT XU PpVT
1 | BO DIEU KHIEN 4 CAP (96X96) SK VN B&
2 | BOPIEU KHIEN 6 CAP SK VN BoO
3 | BO DIEUKHIEN 12 CAP SK VN Bo6
4 | BOPIEUKHIEN 5 CAP DUCATI ltalia BoO
5 | BO DIEUKHIEN 7 CAP DUCATI ltalia BoO
6 | BO PIEUKHIEN 12 CAP DUCATI ltalia BoO
7 | BO DIEU KHIEN 6 CAP | SHIZUKI | NhatBan Bo
8 | BO PIEUKHIEN 12 CAP SHIZUKI | NhatBan BoO
9 | BOPIEU KHIEN 6 CAP JKL TQ Bo
10 | BO PIEU KHIEN 12 CAP JKL TQ Bo6
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Chuong 1

KHAI QUAT VE HE THONG PIEN
1.1 Céc ddc diém cula cung cap dién xi nnghiép.
1.1.1D4ac diém chung clla mang dién ha ap.

Xi nghiép cong nghiép Viét Nam dang tang truéng manh trong thoi gian gan
day, va la phu tai dién chiém cong suat tiéu thu Ién nhat hé thong dién. Trong tinh hinh
kinh té thi truong hién nay, cac cong ty xi nghiép cong nghiép 16n nho, cac td hop san
xudt... déu phai tv quy hoach, hoach toan kinh doanh dé canh tranh quyét liét vé chat
lvong va gia ca san pham. Dién nang thuc sy dong gép mot phan vao chét lwgng, hiéu
qué san xudt va giathanh san pham va quyét dinh vao sy 16 1 clia xi nghiép.

Thuong mai, dich vu chiém mdt ty trong ngay cang tang trudng trong nén kinh
t€ quoc dan va tré thanh khach hang quan trong cutia nganh dién luc Viét Nam. Kh &ch
san qudc doanh, lién doanh, tu nhan ngay cang nhiéu, ngay cang xay dung nhiéu tang
kém theo céc thiét bi ngay cang hién dai doi hdi chat lugng dién phai ddm bao, tin cay.
Viéc thiét ké cap dién cho loai hinh nay phai dam bao yéu cau ky thuat theo cac tiéu
chudn thiét ké Viét Nam néu khong sé gay ra cac si ¢d nguy hiém nhu: Qua tai, chay
nd, mat dién lién tuc... lam thiét hai tai sin va co thé nguy hiém dén tinh mang con
nguOi. Loai phu tai nay can thiét bd tri may phat du phong, dudng day dv phong, hé
thdng béo chéy chdng trom, thoat hiém... lam viéc tin cay va hiéu qua.

Phu tai dién sinh hoat & thanh thi va ndng thén c6 cong suat ngay cang Ién va
da dang (May lanh, may giat, may nuéc néng, tivi, may tinh, may in....) do mic séng
nguoi dan ngay cang dwoc nang cao, kinh t€ ngay cang phét trién va hdi nhap. Do vay
thiét ké cap dién cho loai phu tai nay cling doi hoi lva chon cac thiét bi tdt, c6 bao Ve,
ding chang loai va phu hgp véi nhu cau st dung clia ngudi dan . Do tin cay va an toan
cung cAp dién can phai dugc chuay.

Chét luvgng dién nang dugc dam bao nghta la dién ap 6n dinh, dugc cép dién
lién tuc, cac dang t6n that nam trong pham vi cho phép layéu ciu quan trong khi thiét
ké cung cdp dién cho xi nghiép cong nghiép.

T6m lai, viéc thiét ké, tinh toan cung cép dién cho khu vuc cdng nghiép, kinh
t€, sinh hoat...la (éit da dang v6i nhitng dac thu khéac nhau. Nguoi thiét ké can khao sat,
phan tich, can nhac ky cac dac diém, nhu cau clia tirng khu vuc, tirng doi tugng mai co
thé dua ra duwoc phuong an cung cap dién hop ly.

1.1.2 Ngudn nang lvong tw nhién va dac diém nang lwvgng dién
a. Nang luong thién nhién:

L& cac dang ndng Iugng ton tai trong mai dat nudc, n6 da hinh thanh tlr xa xua,
do la nhiing dang nang lugng quan trong nhw: Than da, dau khi, nguén nuéc, nang
lvgng mat troi, skc gio, ...

b. Nang lvgng dién:

Chinh 12 dién néng san xuét ra dé phuc vu nhu cau x& hoi, ngudn dién nang nay

duwoc chuyén hda tir nhiéu dang nang lwgng khac né cé nhiéu wu diém quan trong nhu:
- Dé dang chuyén hoa thanh cac dang ning lugng khac nhu: co ndn g, nhiét nang,
hoa nang, quang nang, ...



- D@ truy@n tai di xa voi hiéu suét cao.
Pac diém cla dién nang:
+ Bién nang san xudt ra noi chung khong tich trlr dugc nhiéu (trir pin, acquy).
Moi thoi diém phai ddm bao can bang dién nang san xuét ra voi dién nang
tiéu thu ké ca cac ton hao khi truyén tai.

+ Quatrinh vé dién xay ra rat nhanh nhu téc do lan truyén séng dién tir gan tdc
dd anh sang, sét lan truyén, qua trinh quado, sv c6 ngan mach,...

+ Nganh cdng nghiép dién c6 mdi quan hé mat thiét vai cac nganh khéc trong
doi séng xa hoi.
c. Khéi niém vé hé thong dién:

Hé théng dién 1a mdt tdp céc phén t&r hé thdng dién thwc hién chirc ndng sén
xudt, truyén tai, phan phdi vatiéu thu dién nang.
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Hinh 1.1 So d6 cau truc hé thdng dién
1.2 Céc dang nguon dién:

Hién nay co6 nhiéu phuong phap bién doi cac dang nang luvong khac nhw nhiét
nang, thdy ndng, nang lugng gio, dia nhiét, mdt trdi...thanh dién nang. Theo do6 co
nhiéu kiéu nguon phat dién khac nhau nhu: nha may nhiét dién, thly dién, tram dién
gid, dia nhiét, dién mat troi, dién diézel ...& Viét Nam ngudn dién dugc sdn xuét ra
chll yéu tlr nha may nhiét dién vathly dién.

Pén nay, téng cong suét cac nha may dién toan hé thdng dién ( Tinh c3 trong va
ngodi EVN) la 13.512 MW, codng sudt kha dung 12.948MW. Téng cong suét lap dat
clla EVN 9.844MW chiém 72,85% toan hé théng ( trong dé Thiy dién chiém 33,79%,



Nhiét dién than 11,43%), Tua bin khi 24,04%, Nhiét dién dau 1,48%, Diezel 2,11%) .
T6ng san lugng dién sdn xudt hang nam khodng 68.699tykWh, trong d6 cla EVN la
50ty kWh chiém ty 1& 72,78%.

1.2.1 Nha may nhiét dién:

Pay 1a nha mot trong nhitng nha may dién quan trong <in xut ra dién nang
trong hé thdng dién néi chung, né la dang nang lugng truyén thong. Co hai loai nha
may nhiét dién: Nhiét dién rat hoi va nhiét dién ngung hoi.
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Hinh 1.2 So do nguyén ly nha may nhiét dién
Nguyén tic hoat dong chung clia nha médy la qué trinh chuyén d6i cac dang
nang lugng tr Nhiét — Co — Nang lvgng dién. Nang luong nhiét dugc tao ra tir viéc
dot nhién liéu: than da xau, than bun, dau mazut hodc céac khi dot ty nhién... da qua xt
ly, dan qua cac bd phan truyén nhiét, hap thu nhiét, tao ra 4p suat nhiét thdi qua cac
tang turbin lam quay rotor may phét, may phat phét ra dién. D€ nang cao hiéu suét lam
viéc nha may, nguoi ta lubn xay dueng nha may véi mot chu trinh nhiét khép kin. Co
thé st dung nang lvong nhiét du thira dé cdp cho phu tai nhiét xung quanh hodc tai
sinh nhiét dé s dung lai v&i khau ban dau. Ap suét hoi khoang 130kG/cm2 , nhiét do
khoang 540° — 565°C trudc khi duwa vao turbin .
Nhirng nha may nhiét dién cong suat Ién thuong dugc xay dung noi khai thac

md, va truyén tai dién dén céc trung tam phu tai. Hién nay c¢6 cong sudt t6 may phat
nhiét dién duoc ché tao I&n dén 600 000kW.
* Pac diém cua nha may nhiét dién ngung hoi.

- X &y dung gan ngudn nguyén liéu.

- Phan 16n dién nang san xudt ra dugc dwa 1én ludi dién.

- Lam viéc v@i phu tai tv do.

- Tinh linh hoat trong van hanh kém.

- Khoi dong va tang tai cham.

- Hiéu suét thap 30 dén 40%

- Khoi lvgng tiéu thu nhién liéu 1on. Lam 6 nhiém mai truong.



* Nha may nhiét dién rat hoi c6 dac diém:
SAn xudt ra 2 dang nang lugng: Bién nang va nhiét nang.
Pac diém:
- Xay deng gan ngudn phu tai.
- Phan I6n dién nang dugc san xuét ra cdp cho phu tai cdp dién ap may
phét.
- Tinhlinh hoat trong van hanh kém.
- Hiéu suat phu thudc vao phu tai nhiét khoang 60 dén 70%
- Lamviéc véi phu tai day hoac gan day khi pha day do thi phu tai.
* Céc nhamay nhiét dién tai Viét Nam:
- Nhamay nhiét dién Thi btrc: cdng suat 276 MW
- Nha méy nhiét dién Ba Ria: Cong sudt 399 MW
- Nha may nhiét dién Can Tho: 185MW
- Nhaméay nhiét dién Phi MY (1; 2.1; 2.1 md rong va4): 2.485MW.
- Nhaméy nhiét dién Pha Lai ( 1 va2): 1.040MW
- Nha méy nhiét dién Ninh Binh: 100MW
- Nha méy nhiét dién Udng Bi: 110MW
- Nhaméy nhiét dién Udng Bi m¢ rong: 300MW....
1.2.2 Nha may dién nguyén tl:

Tuong tv nha médy nhiét dién vé phuong dién bién déi nang lugng: tic la
nhiét nang sinh ra tir viéc phan hay hat nhan bién thanh co nang sau dé chuyén thanh
dién nang. Nhién liéu chi yéu dung trong |0 phdn (ng hat nhan la Urani-235 hay
Plutoni 239. Chu trinh nhiét l1a cac chu trinh khép kin.

b

Hinh 1.3 So d6 nguyén ly nha may dién nguyén tt

Puong vong kin 1: Lo phén ¢ng hat nhan 1 va céc 6ng 5 ddt trong bd trao
doi nhiét 4. Nho bom 6 nén c6 4p suat 100at sé tuan hoan chay qua cac dng cla 10
phan (rng va dugc dét nong dén 270°C. BO loc 7 ding d€ loc cac hat rén c6 trong nudc
truéc khi di vao lo.



Puong vong kin 2: gdm b trao doi nhiét 4, tudc bin 8, binh ngung 9. Nudc
lanh qua b0 trao d6i nhiét 4 sé& hap thu nhiét va bién thanh hoi c6 ap suat 12,5at, nhiét
d6 260°C. Hoi nuéc ndy 1am quay tudc-bin 8 va may phét 14, sau dé ngung dong lai
thanh nwdc & binh ngwng 9, duoc bom 11 dwa tré vé bo trao ddi nhiét.

* Pac diém cla nha may dién nguyén ti:

- Kha nang lam viéc doc lap.

- Lo phén &ng hat nhan va chit 16ng Iam ngudi phan ng la nhirng ngudn
phong xa nguy hiém cho cudc séng.

- Chi can mot s6 lugng kha bé chét phong xa dé c6 thé dap (ing yéu cau cla
nha m&y. MOt nha may c6 cong suat 100MW, moi ngay tiéu thu kh ong
nhiéu hon 1kg chat phéng xa.

- Van hanh linh haat, s dung do thi phu tai tv do.

- VOn xay dwng I6n, hiéu suat cao hon nha may nhiét dién.

- Cong sudt to phat dién nha may: 500, 800, 1200, 1500MW.

1.2.3 Nha may thay dién:

Nguyén ly oda nha méy thly dién la s¥ dung nang luong dong nuéc dé lam
quay truc turbin thay lvc dé chay may phat.O' day qua trinh bién déi ning luong tir
thly ndng-co nang-dién nang.

Cong suét clia nha may phu thudc vao hai yéu t6 chinh 1a lvu lugng dong nudc
Q vachiéu cao cdt nuoc:

Hinh 1.4 Nha may thay dién
P =9,81QH,

Trong d6: Q: luu lwgng dong nudc (m ¥/s)
H: chiéu cao cft nugc (m)
n: hiéu suat turbin.
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Hinh 1.5 So dd nguyén ly phét dién cia nha may thay dién.
C6 2 dang nhamdy thly dién: loai c6 dap ngdn valoai ding mang dan nudc:
Loai dap ngan: Thuong xay dung & nhitng con song co6 luu lvgng nude 16n
nhung dd doc it. E)ap xay chan ‘ngang sdng dé tao do chénh léch muc nwdc hai bén

dap. Gian may va tram phan ph6i xay dung ngay bén canh, trén dap. v du nha may
thiy dién Song Ba, Tri An..

Hinh 1.6 Nha may thiy dién c6 thé nang thép

L oai mang dan: thuong xay dung trén nhirng con séng cé lwu lwgng nudc it
nhwng dd déc I6n. Nudc tir muc nwdc cao qua mang dan lam quay tudc bin nudc cla
may phat dién. Nguoi ta cling ngan dap dé trir nuéc cho ca nam.

Céc nha méy thly dién & Viét Nam déu c6 ho chira nudc dé diéu tiét dong chay.
Hién tai cé 12 ho chia dang van hanh day da varat nhiéu ho chira dang xay dwng dén
2015. HO chira 16n nhat dang van hanh |a hof Hoa Binh v&i dung tich toan bd 9,45 ty
m3 va dung tich phong [T 145,6 ty m3.

Céc ho chira khi xay dung con quan tam dén chdng 1t cho ha lvu, xay cung dap
dang, cfta x4, tac dong dia nhiét, anh hudng mai truong va bién doi thuc dia..

Hién nay c6 cac nhamay thdy dién nhu:
- Nhaméy thly dién Da Nhim: 04 t6 may phat x 40MW
- Nhaméy thiy dién Tri An: 02 t6 may phat x 100MW
- Nhaméy thly dién Thac Mo: 02 t6 may phat x 60MW
- Nhamay thly dién Yaly: 04 t6 may phat x 180MW
- Nhamdy thtly dién Hoa Binh; 08 t§ may phat x 240MW...



So v&i nha méy nhiét dién cung cong suét thi nha may thiy dién c6 nhirtng dac
diém sau:
*Uu:

- \On dau tv nha may ré hon véi nhiét dién khoang (3 dén 5 lan).

- Gia thanh dién nang thép.

- Mic d6 tw dong hoa & thay dién dé thuc hién hon.

- M& may nhanh hon nén dap ng Kip thoi yéu cau cla hé théng. Thoi gian
khdi dong rat nhanh ( 5 +15 phat), viéc diéu chinh phu tai nhanh chéng va
rong. Thoi gian khdi dong clia nha may nhiét dién tir 6 dén 8 gio.

- it xay rasu cd.

- Khéng c6 dong tac kAo quan, x& ly nhién liéu, x& ly 10,... nhw & nhiét dién
nén van hanh nha may don gian hon.

- Thoang mét, sach sé hon nha may nhiét dién, it & nhiém moi trudng.
- Hiéu sudt cao hon , hiéu suét c6 thé dat (85 + 90)%.

Ngodi ra, viéc xay dwng con két hop vG&i muc dich thay loi, cai thién moi
treong, tién lgi cho giao thong dudng thay,....

* Khuyét:
- V0N dau tw 6N, chh yéu dau tv vao cac cong trinh dap chan, ho chira.
- Thoi gian xay dyng lau hon.
- Phadi c6 dia hinh dia thé phu hop.

1.2.4 Céac dang nang lugng mai:

Nang lwgng mat troi: Dung nhirng tdm pin quang dién, nguyén liéu chinh la
silic voi sulfat ddng va cadini ¢€ thu nhiét luong tlr mat troi.

Hinh 1.7 Céc tdm pin nang lugng mat troi
Néng lvong gid: Lam viéc vai tde dd gi6 gitta 20km/ gie dén 72km/g i¢ nén phu
thudc vao thoi tiét .



Hinh 1.8 Céc tru phéat dién dung s¥c gio
Néng luveng dia nhiét: Khoang sau vao long dét 30m thi nhiét dd tang 1 ° C, gan
cac miéng nui lra nhiét d6 rat cao.

Céc nguon nang lwgng khac: khi gas thién nhién, khi vi sinh vat, nang lugng
song bién, cac dang chuyén dong khac...

Hinh 1.9 Nang lugng séng bién
1.3 Khéai niém vé mang dién xi nghiép cdng nghiép.

Mang dién xi nghiép thutong dugc két néi vao ludi trung thé 22, 35 kV dé giam
xudng 0,4kV hay 6 dén 10 kV & cap dién ap phu tai st dung. Ngoai ra, doi véi mot s6
xi nghiép c6 quy mé 16n co thé két ndi vao ludi dién 110kV va phai xay dung tram
trung gian.

Mang dién xi nghiép thuong dugc thiét ké dua theo qui mo phu tai clia xi
nghiép. Nhi*ng nha méy xi nghiép vira va nho thudng chi c6 mot tram bién &p chinh
duwoc ndi vao ludi dién dién luc dia phwong cap dién ap 22kV hoac 35kV. Mang ha ap
clia xi nghiép nay thuong bo tri so d6 hon hop: vira phan nhanh vira hinh tia. Buong
day truc chinh la dang phan nhanh dugc dan dén tirng phan xudng thong qua tram
dong cit phan xudng. Trong phan xudng cé td phan phdi chinh va thuc hién so do
hinh tiadé diéu khién van hanh céc thiét bi ha ap cu thé. Buong day truc chinh thuong
la duong day trén khéng, di day trén st, cbt bé tdng hoac di men theo tuwon g trén cac
gia do. Budng day dan dén cac thiét bi dugc di doc lap va co thiét bi dong cat dieu
khién riéng.



D0i voi cac xi nghiép c6 qui mé 16n ¢ nhiéu phan xudng cong sudt Ion duoc
thuc hién so dd duong day dan sdu va co nhigu tram bién ap phan xudng. Xu huéng
dudng day cao ap dugc thwe hién di ngdm dé dam bao an toan va khéng chiém khong
gian lam viéc, san xuét.

Khi ké mang dién xi nghiép cong nghiép nhiém vu ngudi thiét ké thyc hién bao
gdm céac: Tram bién &p, so dd0 mang dién trong xi nghiép cao va ha ap, lya chon céc
thiét bi dong cét, bao vé, diéu khién, lwa chon day dan truyén tai va ci qui trinh van
hanh hé théng dién nay dam bao do tin cay cung cap dién.

110kV
200MVA
110/22KV
22kV
1000MVA , i
22/0.4kV ; 22/6kV
6kV
0.4kV

Taico dién
e . ap 6kV

Taicd dién ap
380/220v

Hinh 1.10 So d® mang dién xi nghiép
Mang lu6i phén phGi dién ndng dam bao thuong xuyén sy li én két gilra cac
tram bi€n 4p v&i cac noi tiéu thu dién. DE dé dang cho viéc phan phdi dién nang, céc
tram bi€n ap dugc lya chon phu hgp véi nhu cau phu tai .

1.4 Céc dac diém cua ho tiéu thu

Ty theo tdm quan trong trong nén kinh t€ va xa hoi, ho tiéu thu duoc cung cép
vOi mirc do tin cay khac nhau, c¢6 3 loai ho tiéu thu:

HO loai 1: 1a hd tiéu thu ma khi sy ¢6 mat dién co thé gay nguy hiém dén tinh
mang con ngudi, thiét hai I16n vé kinh t€, dan dén hu hong thiét bi, gay rGi loan qui
trinh cong nghé, &nh hudng dén an ninh, chinh tri xa hi...nhw: bénh vién, buwu dién,
cac co guan cong an,..

Pai v6i loai nay, phai dugc cung cap dién lién tuc véi do tin cay cao, thuong
dung 2 ngudn dan dén, c6 dudng day du phong, ngudn dv phong,...thoi gian mét dién
cho phép bing thoi gian déng ngudn du trir ty dong.



HO loai 2: 1a nhitng ho tiéu thu ma khi mét dién chi liém quan d&n hang loat
san pham khong san xudt dugc, thiét hai kinh té, 1&ng phi stc lao dong ...nhu cac phén
xwdng co khi, xi nghiép cdng nghiép nhe...

DAGi vai loai nay, phrong an cung cap dién cé thé cé hoac khong cé ngudn du
phong, mdt hay hai dutng day. Viéc chon phuong an can diya vao von dau tu ban dau
so vGi giatri thiét hai kinh t€ do ngirng cép dién. Thoi gian cho phép nging cép dién
bang thoi gian déng ngudn dv trir bang tay.

Ho loai 3: la cac hd con lai ngoai 2 loai trén, la nhitng hd khong can thiét cung
cap dién vai do tin cay cao, la nhitng ho cho phép mat dién trong thoi gian stra chira,
thay thé thiét bi su c, thoi gian mat dién trong 24 gi¢. Vi du nhu cac khu cac khu nha
&, cac kho chira, mang dién néng thon, ndng nghiép...Ta c6 thé dung mdt duong day
dén ho nay.

Dua vao tinh chat cac ho tiéu thu la chi tiéu la chon hop ly cac so do cung céap
dién. Ngoai ra, cac ho tiéu thu xi nghiép cling dugc phén loai theo ché do lam viéc:

- HO tiéu tiéu thu c6 ché do lam viéc dai han: khi dé phu tai khong thay doi hay

thay doi rat it. Cac thiét bi lam viéc lau dai ma nhiét do khong vuot qué nhiét do

cho phép.

- HO tiéu tiéu thu cd ché d6 phu tai [am viéc ngan han: khi d6 phu tai 1am viéc

khong dl dai dé nhiét do vugt qua nhiét do cho phép.

- HO tiéu tiéu thu co ché dd phu tai 1am viéc ngan han I’ép lai: khi dé phu tai lam

viéc trong thoi gian ngan xen k& vgi thoi gian nghi ngan han.

1.5 Céac yéu cau khi thiét ké cung cap dién
Khodng 70 % dién nang sdn xudt ra dugc st dung cho cac xi nghiép cong
nghiép. Vi vy vén dé cung cép dién cho Iinh vic cong nghiép cd y nghfa to 1¢n ddi
v6éi nén kinh t€ qudc dan. Bam bao cung cédp dién cho xi nghiép cong nghiép cong
nghiép ttrc 1a ddm bao cho 1 ngan h kinh t€ quan trong nhét ctia dat nuéc hoat dong lién
tuc, phat huy dugc tiém nang clia nd, vé mat san xudt va tiéu thu dién nang thi cong
nghiép lalinh vire tiéu thu nhiéu dién nang nhét. Vi vay cung cép va st dung dién hop
[i trong Iinh vuc nay <€ c6 tac dung truc tiép dén viéc khai thac kha nang clia cdc nha
may phét dién vas dung hiéu qua lugng dién nang san xuat ra.
Muc tiéu chl yéu cla thié’t‘ké cung cap dién 1a ddm bao cho ho tiéu thu ludn
ludn du dién nang vdi chét lugng ndm trong pham vi cho phép.
M6t phurong an cung cép dién xi nghiép dugc xem la hgp ly khi thda mén céc
yéu CcAu sau:
- VO6n dau tw nho, chi y dén tiét kiém ngoai té qui, vat tu hiém.
- Pam bao dd tin cay cung cap dién cao tuy theo tinh chét ho tiéu thu.
- Chi phi van hanh hang ndm thap.
- Thuan tién trong van hanh, b&o quan, stra chira, ...
- Pam bdo chéat lugng dién nang ma chl yéu la ddm bao do Iéch dién ap, do dao
dong dién ap, dao dong tan so.
- Yéu t6 phat trién tai trong tuong lai, thoi gian thi cong ngan, ...
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~ Nhiing yéu cau trén thuong mau thuén nhau, nén ngudri thiét ké phai biét can
nhic vakét hop hai hoa céc yéu tly hoan canh thuc té cu thé.

Sau day la mot s6 budc chinh dé thuc hién mot ban vé thiét ké k¥ thuat doi voi
phuwong an cung cép dién xi nghiép:

1. Xéac dinh phu tai tinh téan cla tirng phan xudng va clia todn xi nghiép d€ ganh
gianhu cu dién vachon phuong an cung cép dién.

Xac dinh phrong an vé ngudn dién: dién ap cung cap
Xéc dinh so do cau tric mang: chon so do cung cap dién.
Chon thiét bi cho mang: Thiét bi dong cét, digu khién va béo vé.

o~ WD

Tinh todn chong sét, n6i dat chdong sét va ndi dat an toan cho nguoi va thiét bi

khi van hanh.

6. Tinh toén chi tiéu kinh t€-ky thuat cu thé doi vg'ri mang lugi dién sé thiét ké
(Céc t0n thét, hé s6 cong suat cos®, dung luong bu...)

7. Céac khau khac nhu: bép vé dién, bang vé lap dat, bang chiét tinh vat tw, cong

viéc td chirc thic hién lap dat.... cac bién ban thi cong, nhiém thu, ban giao.

1.6 Huéng nghién cru va phat trién trong Iinh vire cung cap dién

Tat ca cac nudc déu san xuat ra dién nang, sv tiéu thu dién nang cho 1 dau
ngudi hang nam ddi v&i moi nudc ¢ khac nhau, thé hién strc san xudt cla cai vat chét
cho x&a hdi vamirc séng st dung dién trung binh clia ngudi dan nuéc dé. Viéc st dung
céc dang nang lugng khac dé bién thanh dién nang clia mdi nudc latuy tinh hinh tai
nguyén va duong 16i phat trién nang lugng ctia moi nudc.

Nha méy nhiét dién la 1 dang ngudn dién kinh dién s dung nhién liéu: than,
dau, khi dét,..chiém ti 18 kha cao. Hién nay & mién Bac nudc ta do c6 md than Ién nén
dé x&y dung cac nha may nhiét dién ch ay than I6n nhu: nhiét dién Pha Lai1(400 MW),
Pha Lai 2 (600MW), Udng Bi (300MW) va mdt s& nha may nhiét dién khac. O’ mién
Nam, do cé ngudn khi khai thac tir cAc mo dau nén da x&y dung céc nha may nhiét
dién chay khi 1¢6n nhu Pha My 1 (900MW), Phu M§ 2,1 va 2,2 (gan 600 MW). Do c6
ngudn khi Ién nén dv kién sé xay thém 1 s6 nha méy nhiét dién chay khi & khu vurc
nay.

Nha méy nhiét dién diézen c6 cong suét nho (khoang hang tram KW) thudng
dwoc dung lam ngudn dy phong hadc lam ngudn dién cho nhitng ving chua cé ludi
dién quéc gia. O’ nién Bic c6 nha méy thiy dién Hoa Binh (1920 MW), nha may thiy
dién Thac Ba (108 MW), &' mién Trung c6 nha méy thdy dién Ya Ly (700MW), &
mién Nam c6 nha may thiy dién Tri An (400MW). Ngoai racon cé 1 sd nha may thly
dién khac cé cong sut nhé nhu thiy dién Vinh Son, thiy dién Séng Hinh, thiy dién
Pa Nhim.Trong twong lai nwoc ta sé xay thém mdt s6 nha may thiy dién 16n nhu: thay
dién Son La, thiy dién Song Gam & mién béc, thiy dién Ban Mai & mién Trung.

Gi4 thanh dién nang do nha may thuy dién san suét ra twong doi ré, hon nita
cong trinh thy dién két hop véi tudi tiéu, chdng I0,... nén co6 nhiéu tién ich. Vi vay
ngudi ta thudng wu tién phét trién thay dién. Tuy nhién gilra thiy dién va nhiét dién
phdi c6 ti 1€ hop ly thi hé thong dién qudc giamdi cd thé van hanh an toan vakinh té.
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Bang 1.1 Théng ké nhu cau cac ngudn nang lueng dé phuc vu san xudt dién nang.

Nam Nam 2015 Nam 2020
Khai thdc | San lugng dién | Khai thac | SAn lugng dién
thép/ co' so/ th&p/ co so/
ca0 cao
San lvgng than(triéu tan) 55,8 64,3
- Cho sin xuat dién 23,1 55,2 331 82,2
- Cho nganh khéc 32,7 31,2
San luong khi dét (ty m®) 15,1 18,3
- Cho sin xuét dién(ty m?) 13,1 16
- Cho nganh khéc(ty m?) 2,0 77,6 )3 80
Thuy dién 16.300 19.400
MW 58,7 MW 62,6
Nang lugng moi 1.420 2.770
MW 49 MW 7,7
TOng san xuat dién trong
nuwdc(TWh) 184.3 2325
Tong nhu cau dién(TWh) 216/257/330 334/461/657
Thira(+), thi€u(-) -21,2/-62,2/ -101,5/-228,5/-
-135,2 4245

CAU HOI ON TAP CHUONG 1
1. Ddc diém cla nang lugng dién?

2. N&u nguyén tic phat dién va dac diém cla nha may thdy dién, nhiét dién va

dién nguyén tu?

3. HO tiéu thu lagi? Cé mdy loai, dac diém tirng loai?

4. Yéu cau co ban khi thiét k€ mot hé thdng cung cap dién?

5. Néu va phan tich nhirng dac diém cta qua trinh sin xudt, phan phéi va tiéu thu

dién nang?

6. Hay trinh bay nhitng hiéu biét cla minh vé ngudn nang luong tai sinh va trién
vong clia cac nhamay sir dung ngudn nang luong nay ?
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CHUONG 2
CAC CHI TIEU KINH TE - KY THUAT
cUA PHUONG AN CUNG CAP DIEN

2.1. Khai niém chung:

Khi thi€t ké hé thdng cung cap dién xi nghiép can giai quyét nhirng van dé quan
trong sau:

- Dua trén quan diém kinh t€ _ ky thuat, lva chon so d0 cung cdp dién hop ly
nhat.

- Trén co s& nhitng lap luan chat ché va chinh xac vé kinh té — ky thuat ta chon
0 lugng va dung luvgng may bién &p cho tram ha ap vatram bién ap phan xudng
clia xi nghiép.

- Chon cép dién ap hop ly t6i vu cho lugi dién, viéc ndy cd &nh hudng dén von
dau tw, khoi lugng kim loai mau, ton that dién nang va chi phi van han h.

- Chon céc thiét bi va khi cu dién, st cach dién va cac phan t& dan dién khac
theo yéu cau kinh té — k¥ thuat hop ly.

- Chon tiét dién day dan, thanh céi, cap theo nhitng yéu cau vé k¥ thuat vakinh

té.

That ra c6 nhiéu bién phap k¥ thuat dé giai bai toan vé cung cap dién xi nghiép.
Do d6, doi vai cung cap dién xi nghiép sé c6 nhiéu phuong an can phai tinh toan kinh
t€ k¥ thuat, tlr d6 tién hanh so sanh dé chon phuong an tot nhat.

Diéu kién dau tién dé cac phuong an dugc liét vao danh séch nhitng phuong &
dem so sanh la chiing phai ddm bao duoc cac yéu cau k thuat co ban. Mot phuong an
cung cap dién tuy ré tién nhung khong dam bao duoc cac yéu cau ky thuat co ban veé
chat lwong dién, vé dd tin cay cung cap dién, vé an toan,... thi phrong an can phai loai
rangay tu dau.

Trong SO c&c phueng &n dadam bao dugc yéu cau ky thuat co ban thi tinh hop
ly vé kinh t& la chi tiéu duy nhat dé chon.

Khi tinh toan kinh t€ — k¥ thuat, yéu cau tién hanh mdt s6 16n cac bai toan phirc
tap do d6 can st dung may vi tinh.

Céc chi tiéu ky thuat bao goém: chat lugng dién, do tin cay, su thuan tién trong
van hanh, do bén virng cta cong trinh, khéi lugng stra chita dinh ky va dai tu, mic do
tw dong hoa, van dé an toan,...Cac chi tiéu kinh té co ban la: von dau tv ban dau va chi
phi van hanh hang nam.

Tuy vay, can chud y: khi tién hanh tinh toan so sanh kinh té ky thuat clia cac
phuong an, ta chi c6 thé dé cap dén mot s6 yéu té co ban chir khong thé xét toan bd
céc yéu td &nh hudng dén viéc chon cac phwong an. Do vay két qud tinh toan mai ch i
la can cr quan trong chit chua phai la quyét dinh cudi cling dé lwa chon phrong an. Vi
lGc quyét dinh phuong an ta con phai xem xét thém vé cac mat khac nhu: duong 16i
phét trién kinh t€ ndi chung va phét trién cong nghiép; toc do va quy md phét trién,
tong O v6n ma nha nuéc c6 thé dau tw, tinh hinh cung cap vat tu va thiét bi, trinh d6
thi cong va van hanh,... vanhiing yéu cau dac biét khac vé chinh tri va quéc phong, ...
Cong viéc nay doi hoi nguoi thiét k& phai hiéu biét tinh hinh thyc t&, phdi c6 kinh
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nghiém da tich Ily va phai van dung duoc nhiing diéu hiéu biét vé duong 16i chinh tri
kinh té vao viéc so sanh valya chon nay.

2.2. Phrong phap tinh toan kinh té ky thuéat:
2.2.1. Phuong phéap thoi han thu hoi von dau tu:
Phuong phéap nay co thé viét dudi dang (2.1)
_Va—Vs
Co-C, (2-1)
Trong d6 Va, Vg — lavon dau tu cla phwong an A va B, don vi 10 gong.

T

~ Ca, Cg — chi phi van hanh hang n&m cla phuong an A va B, don vi [10°
dong]/nam.
Hodc viét dudi dang: chi phi tinh toan C,, nhu sau:
t=Kgm . V + Cyp (2-2)
O day: Kgm - hé s6 hiéu qua dinh mirc; C,, — chi phi van hanh hang nam.
a/ Truong hop c6 hai phrong an:
Truwong hop nay s dung phuong phap thoi gian thu hoi von dau tw phu:

Phuong phap nay cho ta biét phuvong an nao la t6i wu: phuong an A c6 von dau
tw 16n hon nhwng chi phi van hanh hang nam nhé (V 5 > Vg; Ca < Cg ), phuong an B
c6 vOn dau tu bé, nhwng chi phi van hanh hang nam lai 16n. Mu6n c6 dugc gidi phap ta
cAn xac dinh thoi gian thu hdi vén dau tw phu theo cong thirc (2-1). O day, T la thoi
gian cn thiét dé thu lai s6 von dau tw nhiéu hon ( v6n dau tw phu) do chi phi van hanh
hang nam cla phuvong &n A bé hon nén tiét kiém dugc.

Pai lvong nghich ddo clia T 1 %: k duwoc goi la hé s6 hiéu qua kinh té, no

noi 1én mirc do st dung hiéu qua vén dau tv phu. Do vay %: T lai chinh lathoi gian

thu hdi von dau tw phu. Thoi gian thu hdi von dau tw phu T thay dai tly theo tinh chét
cla cong trinh vatinh hinh kinh t€ clia méi nuéc. Nhin chung, & nhitng nuéc phat trién
tiém nang kinh té 16n thi ngiroi ta quy dinh thoi gian thu hoi von dau tv dai, con &
nhirng nuéc dang phat trién can quay vong von nhanh dé xay dwng, thi nguoi ta qui
dinh thu hdi vén dau tw trong d6i ngan. O' nuéc Nga hé s6 hiéu qua kinh té dinh mirc
ky hiéu la kg, [dy bang 0,12, tic 14 T 4, = 8,33 ndm, cON & nudc ta qui dinh K 4y = 0,2
vaTgm =5 nam.

Khi so sanh hai phuong an, khéng nhét thiét lic nao ciing phai ding phwong
phép thoi han thu hdi von. Vi du, mét trong hai phwong an cé von dau tv va chi phi
van hanh hang nam déu nhd (Va < Vg; Ca < Cg ) thi 10 rang ta chon phwong an A.
Hoac, khi hai phrong an nay cé von dau tv ngang nhau nhung chi phi van hanh hang
nam khac nhau hay nguoc lai, tirc 1& V 5 = Vi; Cao > Cg hay Ca = Cg V4 > V5 thi cling
khéng can tinh thi han thu hoi von theo cong thirc (2-1).

Nhuoc diém cta phuong phap nay la:
- Khdi lugng tinh toan kha 16n khi cé nhiéu phrong an khac nhau vi ta phai t6 hop
tirng cap phwong an.
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- Khi vn dau tu ban dau hodc chi phi van hanh hang ndm cua hai phuong éan chénh

léch nhau khdng nhiéu.

Vi du 2.1: M6t cong trinh c6 hai phwong an, cd V. = 30.10° dong, Vg =
29,5.10° dong, Ca = 3,0.10° dong/nam, Cg = 3,01.10° dong/nam thi:
_Va-Vg _30-295 ., .

Cg-C, 3.01-30

Tlrc la réu dung phrong an A thi sau 50 ndm méi chudc lai dugc sw chénh [éch
Vvé vGn dau tv do, do do tinh kinh té cla phurong an A x&u hon nhiéu so véi phuong an
B. Thyc ra, tir nhiing s6 liéu so sanh cla hai phuong an ta thdy rang ching tuong
dwong nhau va nam trong gi¢i han sai sé cho phép. Do vy, néu dung cdng thirc (2-2)
ta thdy ro diéu nay:

Cir = Kam - V1 + Cy . = 0,20 . 30 + 3,0 = 9.10° dong
Ciiz = Kam - V2 + Cy .12 = 0,20 . 29,5 + 3,01 = 8,91.10° dong

T

K&t qua cho thdy hai phuong an tvong duong nhau vé phrong dién kinh té.
Chi phi van hanh hang nam trong hé théng cung cap dién xi nghiép bao gém:
Cih =Caa + Cpn + Cpg + Gy + Ciyg + Cpy

> Ton that dién nang

Can = AA B VOi AA — tOn that dién ndng hang nam, [KWh]
B - gia 1, KWh, don vi [dong].

> Chi phi vé luong cla can bd va cong nhan van hanh hé théng cung cap
dién: Cep.

> Chi phi v tu stra bao quan: Cy,

> Chi phi vé khau hao: C.

> Chi phi ton thét kinh té do mat dién C 4, chi phi nay duoc ké dén khi so
sanh gira cac phwong an co tinh dén do tin cay cung cap dién.

» Chi phi phu khac nhv lam mat, sw&i am ...

Théng thuong chi phi C., va Cyy gilta phuong an khdng khac nhau may nén
khi so sanh phwong an thudng bo qua.

Khau hao hang nam bao gdm: khau hao dé phuc hoi von co ban C, va dé dai tu
Cdt:

Cin = C; + Cqt
Do vay, chi phi van hanh hang nam dé so sanh cac phuong an chi gom:
Cih = Cpa + Cin (2-3)
NEu khi xét, ta chil y dén biéu thic (2-3), thi biéu thirc (2-1) < la:
VA — VB _ VA — VB
Cg-Ca - Caag +Cxrg —Can, —Ckhy,

T=
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Va—Vs
Cang —Can, —(Ckn, —Ckny)

NEu goi ¢- ti 1& khdu hao tinh theo don vi trong doi:

Hay T = (2-4)

%

°= 100
V- vén dau tu, tinh 102 dong.
Cyn khAu hao hang ndm 102 gong/nam:
Tasé co: Cyp = @.V.
Do vay, cbng thirc (2.4) sé tré thanh:

V- Vg AV

Can, —Can, —®(Va—Vg AC,A- AV

__1
& —_— (P
AV
Biéu thirc (2-5) duoc thé hién bang duong cong hinh (2-1). Cac dudng cong xay
dwng véi nhiing ti 1& khéig hao twong d6i khac nhau do6i véi tieng loai thiét bi trong hé
thdng cung cdp dién va nam trong gi¢i han
tw: ,

Hay T = (2-5)

¢ = 0,03 — dbi voi dutng day cap

¢ = 0,10 — d6i voi thiét bi trong tram
dién
T&r nhitng dudng cong trén hinh
(2.1), ta thdy: khi gi¢i han thu hoi von dau
tw phu tang qué 8 nam thi lugng chi phi
van hanh hang nam cta moéi moét dong
giam rét it. Do do, thoi han thu hoi vén dau I
tv phu khi so sanh phuong an trong hé g
thong dién & Nga thuong ldy la 8 nam. g4 98 412 16 20
Hinh 2.1 Budng cong thu hoi von

b/ Trudng hgp c6 ba hodc nhiéu phuong an:

Néu ta st dung cong thirc (2-1) dé tinh thoi han thu hdi von dau tu phu cla tirng
cap trong sO phwong an sé gap nhiéu kho khan. Truong hop don gidn nhat, khi dau tw
co ban cting mdt luc (néu thoi gian x&y dung it hon mdt ndm) va chi phi van hanh
hang nam la ¢d dinh thi viéc so sanh phuong an nén chuyén sang xét tong chi phi tinh
todn hang nam theo cong thirc (2-2):

Ci=kgm .V +Cyp=min

Khi thoi gian xay dung 16n hon mot ndm va chi phi van hanh hang ném la c6 d inh
ta van st dung cong thirc (2-2) nhung vén dau tv tinh toan V tinh theo cong thirc
phtrc tap hon:
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TX
Vit = Z Ve (L + Ke, )TH
t=1

Trong do: T, — thoi gian xay dwng xong cong trinh
V- vbn dau tv & nam thi t dang xay dung.
* Tong s von dau tv V:
Tong sO von dau tr V duoc tinh theo biéu thirc sau:
V =V +Vyq
Vg, — vOn dau tw V8 thiét bi ké ca dau tw dé 1ap rap chang.

V,q— VONn dau tv vé cac cong trinh xay dng tram bién ap, tram phan phéi, tram
diéu khién,...

V6n dau tu vé thiét bi Vy, chd yéu ké t6i dau tw vé tram bién &p va phan phi
nhu tién mua may bién é&p, thiét bi phan phéi, thiét bi dong cat, bao vé,... va dau tw ve
dudng day nhu tién mua day dan cot, xa, si; néu la dutng day thi phai ké dén tién dao
rénh, xay ham cép,... Néu phrong &n do yéu cau nang cao chét lugng dién va hé so
cong sudt cose ma phai dat thém thiét bi bu thi ta phai tinh thém von dau tv cho cac
thiét bi bu dé (V). BOi voi phwong &n dung phurong phap “dan sau”, dua dudng day
dién &p cao vao sau trong xi nghiép, do vay duong day chiém mot dai dat ma trén do
khéng xay dwng dugc céc cong trinh sAn xudt khéc, thi ching ta phai tinh thém vén
dau tw vé dai dat do (V g).

Vi du 2.2. Hay so sanh tinh kinh té clia hai phuong an thuc hién cho mot cong
trinh. Hai phuong an nay khac nhau vé von dau t va chi phi van hanh.

V6n dau tw d6i vai phwong an | (tinh dén luc bat dau khai thac) 1a 10 triéu
dong; con chi phi van hanh hang nam la mot triéu déng/nam.

Vén dau tw d6i vai phuong an 1l 1a 5 triéu dong, con chi phi van hanh hang nam
la 2 triéu dong/nam.

Thoi han thu hoi von dau tu phu theo dinh muc Ia 8 nam, (hé s6 hiéu qua kinh
t€ dinh mic 1a12,5%).

Theo cong thirc 2-1, ta xac dinh dugc thdi gian thu hoi vén dau tu phu.
Vo-Vg 10-5
Cg-Cx 2-1
Nhu vay, so sanh thoi gian thu hodi dinh mic cho la 8 nam thi ta thdy rd tinh
kinh té clia phwong 4n dau tién.
Tading sé nhan dugc két ludn trén néu st dung cdng thirc (2-2). That vay, chi
phi tinh toan clia phrong an dau tién A &
Cia = KgmVa + Cyna =0,125. 10 + 1 = 2,25 triéu dong.
Chi phi tinh toan clia phwong an 11 (B) la:
Ci = Kgm Vg + Cyng = 0,125 . 5+ 2 = 2,625 triéu dong.
2.2.2 M0t s6 phurong phap toan hoc duoc dung trong tinh toan kinh té ky thuat :

T= =b5nam
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Ngay nay, ngudi ta st dung nhiéu phuong phap toan hoc khac nhau dé tinh toan
kinh té k§ thuét.

Khi tinh toan kinh té trong viéc chon dién ap hop ly cho hé thong cung cép dién
xi nghiép hodc khi tinh tiét dién kinh té cla duong day, ta thuong st dung nhiing
phwong phap phan tich kinh dién (nhv phuong phap xap xi, phuvong phap ndi suy).

K hi tinh toan kinh té k¥ thuat nham t6i wu héa cho cong trinh thiét ké mai, hodc
cli tao hé thdng cung cép dién xi nghiép dé nang cao kha nang truyén tai ctia duong
day, ta phai str dung nhiing phwong phap toan hoc phiic tap hon: qui hoach tuyén tinh,
phi tuyén hodc qui hoach dong.

Trong van hanh vathiét ké cung cap dién xi nghiép, ta st dung may vi tinh dé
g|a| cac bai toan co ban vé kinh té ky thuat, vi viéc nay khong nhitng co lgi trong
tredng hop phép toan cdng kénh va phirc tap ma ngay ca voi khi phép tinh don gian
nhung phai tinh nhiéu lan. Biéu nay rat hay gép trong thuc té.

2.3. Tinh ton that kinh té do nglrng cung cap dién:

NéEu ké dén dod tin cay cung cép dién, thi khi tinh toan kinh t& k¥ thuat clia cac

phucrng an nghién clu, ta phéai quan tam dén thiét hai san xuét do viéc gian doan cung

cAp dién gay nén. Khi dé, chi phi van hanh hang ndm phai tinh dén ton that kinh té do
méat dién, tic 1&

Ci=kgm .V + C + Cg = min
O day ching ta khong xét dén nhitng thiét hai do dién nang dugc cung cdp kém
chét lugng (dién &p vatan sb 1éch gia tri s6 ch o phép) ma chi chi y dén viéc mét dién
do céc ngudn cung cap kém tin cay gay ra.
Thiét hai cho nén kinh té qudc dan thuong do nhirtng nguyén nhan sau day:
- Khong san xuét da san pham.
- Hw hdéng san phdm (mdt phan hay toan o) trong thoi gian xi nghiép b j cat
dién.
- Hu héng thiét bi.
- ROi loan qué trinh cong nghé cé thé kéo dai mot thoi gian sau khi cung
cAp dién trd lai.
- Tra lwvong cho cong nhan khong cé viéc lam trong thoi gian mat dién; tra
lvong hwu cho nhitng ngudi mét stec lao dong do tai nan khi mét dién va
tién trg cap cho nhitng ngudi bi mét strc lao dong tam thoi.

Ngay nay, mdt s6 cong trinh nghién clru dadwa ra nhirng cong thirc dé tinh thiét
hai thuc té khi tinh toan kinh té trong Iinh virc nangg lugng. Vi du, thiét hai kinh té do
viéc nglrng cung cap dién doi vai xi nghiép cd thé xac dinh theo biéu thirc:

C. =NP,TC

Véi: N - lan mat dién trong 1 nam.

—| |

- ky vong toéan cla thoi gian phuc hdi cung cép dién, don vi: gio.

P - KY vong toan clia phuy tai [kw].
C - ton that kinh té khi nglrng cung cdp mot kwh dién.
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S 1an mét dién trong mot ndm N 1& mit dai lugng ngau nhién phu thudc vao
céc yéu t6 nhu: so do dau day, chét lugng cla céac thiét bi dién va trinh d van hanh
clia nhan vién, s li éu nay do kinh nghiém van hanh thdng ké lai ma co.

T — lathdi gian trung binh can cho mot lan phuc hdi cung cép dién. Vi nguyén
nhan mét dién rét nhiéu va rat ngau nhién nén thoi gian phuc hdi cung cép dién cling
rat khac nhau, do vy ta chi tinh duoc tri s6 trung binh theo xac xudt ctia né mathai.

P- duwoc tinh nhu sau:
T

max-P

max 2.6
8760 (2-6)

Trong d6, Tma — thdi gian st dung cong thirc 16 nhdt P, , tinh bang gid' [h].

Tuy vay, cho dén nay van chua cé phuong phap dang tin cay dé danh gia tri s6
Crng. Do d6 ta chi tinh tdi nd trong truong hop that can thiét. Ton that kinh té do ngirng
cung cdp dién chl yéu dugc dung dé danh giakinh t& d6i voi phu tai loai Il, con doi
vOi phu tai loai | valoai Il rd rang khéng sir dung chi tiéu nay.
2.4 Tinh toan kinh té k¥ thuat trong trudng hop mé rong va thay thé
2.4.1 Sy phat trién cta hé thong dién

Sv phét trién lién tuc clia phu tai doi hoi phai phat trién thém ngudn va lugi dién
hién dai. Sv phat trién nay doi hdi phai tdi wu vé kinh té.

Tong chi phi clia bat ky mét cong trinh x@y dung nao cling duoc chia lam hai
phan:

v/ Tong von dau tw ban dau.

P

v/ Chi phi van hanh hang nam.
~ Trong hai thanh phan nay thi vn dau t ban dau dugc chi ra trong mot thoi gian
ngan trong khi chi phi van hanh hang nam thi phan bd trong nhiéu nam (c6 thé ca trdm
nam).

Pé phan doan tinh kinh té ctia mot dy an can thiét phai quy déi hai loai chi phi
nay vé cung mot co s¢. Biéu nay duoc l1am nhu sau:

v/ Quy d6i von dau tu ban dau vé sd tién trong dwong hang nam goi la chi phi

ad dinh.

v/ Quy dbi chi phi van hanh hang ndm vé s6 tién tvong dueng qui vé thoi gian

xay dwng goi lagiatri hién tai.

Chi phi ¢ dinh hién tai 1a $ tién t6i thiéu hang nam du dé chi cho viéc chiu lai
hang nam nham thu hat dau tv cling nhw cho phép thu hoi dugc von cua riéng cong ty
trong khodng thdi gian tudi tho dong thodi phai trd thué va phi bao hiém cho cong trinh
— chi phi o0 dinh ty 1é vén dau tv nghta la néu von dau tu 1a M thi chi phi ¢d dinh hang
nam la yM, trong d6 y dwoc goi lasuét chi phi c6 dinh.

Gia thiét chi phi van hanh hang nam clia cong ty (bao gdm tdng phi béo quén,
t6n thét) 1a C thi yéu cdu doanh thu t6i thiéu hang ndm @€ trang trai &

R=yM+C (2-7)

Su phan b6 ngudn doanh thu nay duoc trinh bay theo lvu d6 sau ( Hinh 2.2).
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Gia tri hién tai cta chi phi hang ndm la s6 tién thay vi dem chi dung ngay cho
hoat dong cla cong ty ma néu dugc dau tu (cho vay) ngay bay gio voi mic I& kép
hang nam la i thi < tao ra dugc mic thu nh&p hang nam bang voi mic chi phi nhw
mong doii.

Vi duy, néu chi phi trong nam thi k ké tir bay gio dugc du kién 1a C, thi giatri
hién tai ctia n6 v&i muc 1a kép lai cho bdi:
P= Ck_ - (2-8)
@+
Két qua la réu biét chi phi van hanh hang ndm trong thoi gian tu6i tho N nam
clia cong trinh thi tong gia tri hién tai cla phi ton van hanh hang nam la tong chi phi
van hanh cho N nam.

‘h
;
Doanh thy % " -- Thng 1 s
— o Lt dude dich é
o
2
2
L]
ham Tindung
tebm oy tri 1
Tihlip  Khfulao
gidiu
Thu thy Chi ot Thud i tifc
1nén bod ddn P
vin hanh bdo quin
va e chi phi khide
Hinh 2.2: Lwu do thu nhép va chi phi hang nam
= Cl_ + CZ_ s+t C'\_‘ < (2-9)
1+1 (@A+10) @+
Nhu vay gia tri dau tv hién tai P ciatoancongty: T=M + P (2-10)
Néu chi phi van hanh hang nam tAt ca déu bang Cong sudt thi don gian:
p=c|l-1 4+ 1_2+...+ 1_N - (1_+')_N1 (2-11)
1+1 (@+10) @+1) iI(1+1)
- - N
Tudé: c=ptAHD (2-12)

a+iN-1

Phuong trinh (2-12) cling véi phuong trinh (2-9) ¢6 thé duoc ding dé suy ra phi
ton van hanh hang nam dong nhat tvong duong C ding trong phuong trinh (2-8) trong
trudng hop ma chi phi hang ndm thuc t€ thay doi theo tirng ndm. Trong nhitng trudng
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hop nhu vay tién hon 1a nén biéu dién chi phi hang nam dong nhét trong dwong nay
bang chi phi ndm thir nhdt C, nhanvéi Bs6 R: C=R.C; (2-12a)

Trong d6 R duoc xac dinh tir phwong trinh (2-12) va (2-124)

Doanh thu yéu cau R nhu dadugc dinh nghfa trong phuong trinh ( 2-7) va gia tri
tai T trong phwong trinh (2-10) 13 cac thudc do kinh té€ clia Cong ty va ding |am tiéu
chuén kinh té trong viéc tim gidi phap kinh té trong bai toan phét trién.

Ca R va T deu la ham cla mot s6 thong s6 p 4, p, ,..., pn. Ching han trong
truong hop cla duong day truyén tai cac thong sb la dién ap, tiét dién day, vat liéu
day, vat liéu va cu trdc cla try, loai cach dién. Thuong thi néu M tang do viéc tang
clla mot trong cac thong sé nay thi C s8 gidm sao cho cé dwoc mot tap hop t6i wu cac
tri s6 clia thong sO theo d6 R vaT lacuc tiéu.

Phrong an kinh t& nhét, tap hop céc tri s6 kinh té nhat cla cac thong so6 di nhién
s8 dugc dinh nghia bang N phuong trinh sau day trén co s& cta phuong trinh (2 -8)

0 reyM, € k=1,2, ... N (2-13)

Py Py Py
vaN phuong trinh sau day trén co s clia phwong trinh (11.4)
0 T=y oM N 0
Py Py Pk
2.4.2 Suét chi phi c¢d dinh hang nam

Suét chi phi ¢6 dinh hang nam (ky hiéu lay) bao gdm b 6n thanh phén tong ting
nhu sau:

P=0 k=12, ...N (2-14)

v' Tra lai trén von dau tu;
v Sy gidm gia tri (khau hao);
v Thug;
v’ Bao hiém.
Chi tra I& hang nam bao gom tién & trén phiéu no, I& c6 phan. Phan tram tra
|&i i.100% duoc dat ra bdi cac nha dau tv nham thu hut tw ban cho xi ng hiép.

Sy giam gia tri la phan thu nhap dua vao dy trir v6i y dinh la quy du trir do sé
bang v&i von dau tw vao giai doan cudi cung clia tudi tho. Néu gia thiét nhirng du trir
nay dwgc dau tu vao chinh ban than cong ty céi mic Ia tich Illy i gibng nhw da ap
dung cho vén dau tw ban dau thi tién dong nhét hang nam:

i
Mg=M.———=d.M 2-15
T ] (2-15)
Trong d6 N 1a tudi tho tinh ra ndgm va M la von dau tw ban dau. M 4 duoc gilr
dung lam dv trir cho sw giam gié tri.

- Tién thué bao gom thué lgi tirc vathué thu nhap.

Thué hang ndm va phi bao hiém duoc biéu dién bang suét chi dung laty sd gilra
O tién chi diing hang nam cho thué va bao hiém véi tién dau tv ban dau.
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Goi t la sudt tién thué, j la sudt bao hiém thi sudt chi phi c6 dinh y c6 thé dugc
viét nhu sau:

y=i+d+t+] (2-16)
o N

y=it o stjs Dy (217
(i+1)" -1 (i+1)" -1

Tat nhién suét chi phi ¢ dinh nay gidbng moi thanh phan trong so sanh kinh té
dwoc dat trén co s¢ cac phong doan dugc duoc du kién xa trong trong lai. Ngay ca
mirc 18 suat i chi cling dugc thanh [ap mot cach khé khan va trong twong lai lai rat la
bat dinh. Thué lgi tlrc va phi bao hiém tron ghién tai duoc xac dinh thi c6 ai s& biét
dwoc 20 hay 40 ndm nita ching sé nhu thé ndo? Anh hudng clia nhitng bat dinh nay
phai dugc giam dén chirng muc nao dé dé tranh mau thuan trong cac gia thiét doi voi
cac phuong an khac nhau.

2.4.3 Chi phi dau tu:

Viéc xéc dinh chi phi dau tv hau nhw hoan toan dua trén cac wéc lugng can than.
Céc dir kién vé xay dung trong tu trong qua khit chi gitp mot phan vi luén luén co sy
sai léch veé gia cd va sy tién bo trong cdng nghé.

Dé tién hanh viéc xac dinh von dau tw, chi phi phai d uoc chia lam nhiéu nhom
thich hop. C6 it sy tiéu chudn hod duoc dua ra dé chon cac nhém nay nhung diéu
mong mudn la phai lam cho ching pht hop voi hé thong ké toan cua Cong ty vi co
nhu vay thi sau khi hoan tat dw &n méi c6 thé so sanh vén dau tu thuc t€ v ¢i sy woc
lvgng duoc dé xuat.

MOt phrong phap dé 1ap nhém cho chi phi dau tw gdm céc chi phi nhw sau:

v/ Muamoai vachi phi xay ding tryc ti€p: bao gom viéc mua mua thiét bi, bat dong
sin cho cong trinh méi, chi phi vé lao dong dé xay dwng, chuyén chd vac &c chi
phi khéc cd lién quan truc tiép dén xay dung.

v' Chi phi tdn kho bao gom céac vat liéu tiéu chuan duoc rat ra tir kho vat tw cla
Cong ty dung cho xay dyng mai.

DT nhién nhirng vét liéu ndy phai dugc chuyén vao tién dau tu moi va dugc ké

vao phan chiét tinh dau tu de Xuat.

v Chi phi x8y dung gian tiép bao gom:

- Chi phi cho k¥ su giam sat cong trinh;

- Chi phi lao dong gian tiép;

- B0 hiém gdm cac hang muc nhu bao hiém hoa hoan, tai nan ...

- Thué trong thoi gian xay dwng trén tai san co dinh, thué taj sin ca nhan co thé

thu duoc trén cdng trinh [Uc x&y dwng.

- Chi phi hanh chinh va chi phi chung.

2.4.4 Chi phi van hanh hang nam:

Chi phi van hanh hang nam (béo quan, ton that dién ndng ...) la tét ca cac hang
muc chi phi can thiét cho viéc van hanh c(ia cong trinh vachi phi do ton that dién nang
trong khi van hanh. Téng quat chi phi van hanh C bao gdm céac hang muc cht yéu nhw
sau:
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e Chi phi vé vat t duoc yéu cau cho van hanh va bao quan nhu: chi phi mua,
chi phi vé st dung vaton trix.

- Chi phi phuc vu mua, khao sat va thanh toan vat tu;

- Cho phép V& hao hut.

e Chi phi vé van hanh va cong bao quan bao gom:

- Chi trd lwong truc tiép;

- Thué trén qliy lvong chang han thué bao hiém xa hoi;

- Dy tr0 cho nghi phép, bénh hoan;

- Chuyén chd cbng nhan;

- Dul lich;

- Dung cu va may mac lao dong.

e Ngoai ra c&c chi phi vé vat tv va lao dong con cé cac hang muc chi phi khac
nhu:

- Bén bu hoa mau, phét hoang;

- Thiét hai do thiét bi nglrng hoat ddng do bao tri;

- Chi phi trong viéc ban dién;

- Tién thué muon;

- Pién ndng ton that.

Nhitng chi phi ndo gan nhw giéng nhau d6i v&i moi phwrong an thi ¢d thé khong
xét dén khi so sanh phuwong an vi ching khéng lam anh huwéng viéc chon phuong an.
Trong nhitng hang muc ndi trén, ton that dién nang can dugc xem xét mot cach ky
ludng.

Trong so sanh kinh € ctia nhiéu phurong an duoc dé nghi, hai gia tri sau day c6
lién quan dén ton that:

- TON that cong suét cuc dai : QP KW;

- TOn thét dién nang hang nam AA, kWh.

Ton that cong sudt cwc dai APnyg cO thé duoc tinh toan tir phu tai cwc dai du
kién. Tuy vay, cé hai phuong phap dé xac dinh ton that dién nang hang mam AA.

Qua trinh tinh todn bt dau tir do thi phu tai d6i vai phu tai cla cong trinh dang
khéo sét va trong tw v i cac do thi phu tai cla cac cong trinh khéc vé mét ton thét. Tu
cac do thi phu tai nay, do thi cla ton that cé thé dugc xac dinh bang cac phuong phap
tinh toan ton that thong thuong. Tich phan cla do thi ton that cong sudt laton that dién
nang hang nam.

;
AA = [APdt (2-18)
0

MOt phuong phap ’ngén,han la nhan ton that cong suat cwc dai AP, VOi SO gio
trong mdt nam va hé so ton thét K ;:
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AA = 8760 X Kt X APrax KWh (2-19)

Pat t=K.8760 lathoi gian ton that cong suat cuc dai:

AA = APzt KWh (2-20)

Phuong phap nay thwong dugc dung khi ton thét bdi phu tai cta riéng mdt phan
tr dang khao sat chang han trong triong hop ton that trong dong ctia may bién ap hay
ton that trén duong day truyén tai. Ton that dién nang dugc tinh ra tién dé cho phép so
sanh V€ kinh té.

Trong truong hgp Cong ty san xuét dién nang cho khach hang thi phi ton vé tén
that cong sudt phai duoc xét dén. Biét rang 1kW tang thém & ton that cong suat cuc dai
APnax, d0i hdi 1kW tang thém trong cong suat dat clla nha may. Hau qud la chi phi cd
dinh hang ndm phai ké thém chi phi |ap dit thém cong Sudt APy d& bl vao ton that.
NGi cach khéc, néu chi phi lap dat 1kW cong suét phat [a M véi suét chi phi c6 dinh la
y thi chi phi do ton that dién nang vaton that cong sudt cho béi:

Cit = Mo.Y.Apmax + Co.AA (2-21)
Trong dd: o lachi phi san xuét ra 1 kWh dién nang, c6 thé viét:
Cit = Mo.Y.Apmax + Co.(8760.KitAPrax

APy (Mo CoBTEOKe
- Co:l
hay Ci= = AF’max-B/-['Vlo"'T] (2-22)

v0i T 1athoi gian ton that cong suat cuc dai.

Vi du 2.3: Hai phuong an dugc dé nghi dé thiét ké mot tram bién 4p c6 cuing
cong suét.

Phrong an 1: Dung may bién ap lam maét bang dau va khong khi tw nhién
(ONAN).

Phuong &n 2: Ding may bién ap 1am mét ty nhién bdng dau, lam mét bang
cudng brc gio (ONAF)

Cac 0 liéu nhu sau:

Bang 2.1 S6 lieu may bién ap

Phuwong an 1 Phuwong an 2
T6n hao ddng cuc dai APgymea 30 kKW 42 kW
T6n hao sat APg, 16 KW 21kW
Giatién may bién ap 33000 $ 26000 S
Chi phi cho van hanh b&o quan 10% 14%
L& suti% 6% 6%
Tudi tho N 30 ndm 30 nam
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Hé s6 ton that ky c,=0,2 d6i voi ton that dong va Ky g, = 1 d6i voi ton thét sat.
Mtrc thué va bao hiém la 7%. Tién dién 0,09$/kWh. Hay chon phrong an kinh t€. Cho

tién dau tv 1kW cdng suat ngudn phat 1a 300$/kW va suat chi phi la 14%.

Giai:

Phuong an kinh t la phuong an cé yéu cau thu nhap hang nam dé trang trai cho

céc phi ton hang nam la it nhat.
Phi ton hang nam cho béi:
R=y.M+C.
Trong do: y=1+d+t+]j; M- tién dau t.
C- phi ton van hanh hang nam.

C=Cyq+ Cu
V6i:  Cpg- phi ton cho van hanh va béo quan.

Cy- phi ton do ton thét dién ndng va ton that cong suét.

- Poi vbi phuong an 1:

1% = 6%

d= WNO% 0 060’01()330 1.100% =1,265% =1,27%
I+ - .06 + -

t+j=7%

Suét chi phicd dinh:y=i+d+t+j=6+ 1,27 +7=14,27%
Chi phi phuc vu cho van hanh bao dudng:

Chq = 0,1 x 33000 = 3300$.
Ton that dién nang trong dong:

AAcy = APqy max-Kitcu-8760 = 30.0,2.8760 = 52560 kWh.
T6n thét dién ndng trong sat:

AAre = APre max.K . cre-8760 = 16.1.8760 = 140160 k\Wh.
TOn that dién nang trong tram:

AA = AAg, + AAre = 52560 + 140160 = 192720 kWh
Chi phi do ton thét dién nang vaton that cong suat :

Ci = Mg.y-APoax + Co.AA

= 300.0,14. (30+16) + 0,09.192720 = 19276,85.

Tong chi phi van hanh:

C; = Cpq + Ct = 3300 + 19276,8 = 22576,8%
Thu nhap hang nam:

R =yM; + C; = 0,1427 x 33000 + 22576,8 = 27286 $
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e DGi v&i phuong an 2:
Tinh toan twong tu:
y = 14,27%
Chi phi phuc vu cho van hanh, bao quan:
Chuq = 0,14.26000 = 3640%
Ton that dién nang trong dong:
AA gy = APy mex-Kir c.8760 = 42.0,2.8760 = 73584 k\Wh
T6n thét dién nang trong sat:
AAre = AP Kyt 8760 = 21.12.8760 = 183960 kWh
TOn that dién nang trong tram:
AA = AAcy + AAg = 73584 + 183960 = 257544 kWh
Chi phi do ton thét dién nang vaton that céng suat :
Cut = Mo.Y. APy + Co.AA
= 300.0,14. (42+21) + 0,09.257544 = 258253,
Tong chi phi van hanh:
C, = Cpq + Cyt = 3640 + 25825 = 29465%
Thu nhap hang nam:
R1 = yM, + C, = 0,1427 x 26000 +29465 = 33175 $
Két luan: R; < R,
Phuong an 1 la pheong an kinh té.
2.4.5 Ham muc tiéu khi so sanh cac phwong an:
MOt biéu thirc dung dé so sanh phuong an dé la ham muc tiéu. Tro lai voi viéc

so sanh phwong an: phwong an I va phuong an 1. Néu phuong an | goi 1a phwong én
kinh t€ hon phuong an 11 thi theo phuong trinh (2-15) ¢6 duoc:

M < L (2-23)
Cii—Ci1 Yy
hay %-(MI -My) <(Cy1-Ciy) (2-24)

Trong d6: M,, M,, 1an luot lavon dau tw cda hai phwong an I va ll.
Ci.1, Ci.1 lachi phi van hanh 1an lugt clia hai phwong an 1 va Il trong ndam 1.
y: sudt chi phi c6 dinh.
R: hé sO quy ddi vé chi phi van hanh dong nhat.
Chi phi van hanh hang nam c6 thé duoc viét:
C=anH+Cyq (2-25)
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Trong do: ay, 1a hé s6 van hanh tinh trén von dau tw M xét dén chi phi do bao
quan vavan hanh lugi dién.
Ci: chi phi do ton that dién nang va ton that cong suét.
Tu (2-24) va (2-25) c6 duong:

Cy. C
%'(MI - M) <[avh'Mll +APmaxII'y(MO +%H_{avh M, + APax Y(Mo + ;lﬂ

c
M ( +avh) + AI:)maxl y. (MO+ )< MII( +3vh) + AI:)maxll y. (MO+%)
Z<Zy (2-26)
Z goi la ham muyc tiéu dung dé so sanh phwong an, phueng &n nao cé Z ;,, goi la
phuong an Kinh t€ nhét:

Z= (% +an)M + APpa.y-(M o"‘%) (2-27)

DAt Ty, = % | thdi gian thu hdi vén dau t phu tiéu chuén, thoi gian nay duoc
quy dinh tdy theo tinh hinh kinh t€ ctia moi nudc.
ac = —— =Y goi 1ahé s6 thu hdi vén dau tu phu tiéu chu 4n.
r
tc
Mat khac, néu gan dung khong xét thém von dau tu mot don vi cdng suat phat
My, c6 duoc biéu thirc don gian clia ham muc tiéu Z.
Z = (ah + ac)K+ Co.APa). T
Z = (ah + a)K+ cp.AA (2-28)

Biéu thirc gilp cho sinh vién tinh tay ham muc tiéu khi khong c6 day du cac s6
lieu nhwy, r, My, ...

Mot vai O liéu tham khao vé hé s6 a % cho duong day tram:
Bang 2.2 Hé s6 van hanh a,,%

Tén cong trinh: ano
Puong day trén khong ot gb 10
Puong day trén khdng dung cot thé p va bé tong cot thép 4
Puong day cap 5
Tram bién ap 8+10

2.4.6 Ap dung tinh tiét dién kinh té clia dwong day trén khong va day cap.
von dau tw cla dueong day gom hai phan:
- Phan ty I& vai tiét dién F cla day lién quan dén phi ton day dan.
- Phan gan nhv khéng phu thudc vao tiét dién nhu chi phi tham do, si¥ cach dién, cot
dién.
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Von dau tv cho mét don vi chiéu dai duong day co6 dang.
M=aF+b trong dd a, b la cac hang sd.
Ton that dién nang trén mdt don vi chiéu dai trong mot nam:
AA = 31%1500.K.8760 = 31% 5. fo.T
trong do ro, dién trd mot don vi chidu dai day dan.
Phi ton do t6n that dién nang:
Can= Co.AA
Ham muc tiéu:

Z = (an + a).(aF+b) + cos.lzmax(%).r

Trong d6 p la dién tré suét.

Tiét dién kinh té F,, (ng véi Zpin c6 duwoc bang cach gidi phuong trinh vi phan:

dZ_ 2 0] N dZZ
d—F—(awh + 3c).a- Co3.l max-(?)-r va O >0

Suy rati€t dién kinh t€ : Fy = 1. /31;)—(:0
(ayy +ay)-a

Mat do dong dién kinh t6: j,, = Jmax = [(Bvn )
Fut 3pc

Nhan xét: Tir phwong trinh vi phan (2.29) c6 thé dugc bién do nhu sau:

(an + a).a= 3-CO-|2max-F% p

kt

nhan hai vé clia (1.32) cho Fy: (an + ac).aF = 3-CO-|2max-F£ T=C.AA
kt
T6ng chi phi hang nam )
cho phén day dan gom Phi t6n do tdn thét
céc phan chinh nhu sau: > = dién nang

- Chi phi ¢6 dinh hang nam
- Phi ton van hanh

S— -
————

Luat Kelvin
D0 thi ham Z(F) sau day minh hoa cho luéat Kelvin (H.114):

(2-29)

(2-30)

(2-31)

(2-32)

(2-33)
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* Z=fF)

- . e
: / 2 (aF +b)
\\

(a,+a _laF

- vh T

-
b e e LA

. l‘-_"-...
Kelvin T ma

Fkt
Hinh 2.3: Minh hoa luat Kelvin
Vidu2.3:
Tim mat do dong dién kinh t€ clia dutong day trén khong ba pha dung day dong.
Thoi gian t6n that cong sudt cuc dai t=3000 gio/ndm. Chi phi day dan la 4$/kg, dién

tro sudt p=1,8uQ2.cm vaty trong 8,9. Gia tién dién c,=0,05%/kWh va suét tdng chi phi
bang 10% trén von dau tv mua day.

Giai:

Xét 1km dudng day (=10°cm) va F tiét dién day (cm?), I,ma dong dién cwc dai trén
dwong day.

Thé tich day: V = 3.F.1 = 3.F.10° cm®/km

K hoi luong day = 3.10 5.F.£=2670.F kg/km
1000

Chi phi mua day = 4.2670.F = 10680.F $/km

Tong chi phi ¢d dinh hang nam = % .10680.F = 1068.F $/km

18.10°

Pién tré duong day (mét pha): t=
g day (mot pha) 10°F

Q/km

Chi phi ton thét dién ndng hang nam:

1,8.10° , 3 12
’ 12 .3000.10° = 0,081, ~max
106 = ™ F $

3.1.Co.1 2 maxeT = 0,05.3.

2
Theo luat Kelvin: 1068.F,; = 0,081. Tnax
kt

Mat do dong kinh té: j,, = max = 1068 =115 A/cm? = 1,15A/mnm?
Fit 0,081
jke = 1,15A/mm?.

NEu diing ddy nhdm hadc 16i thép co dién trd sudt p=3,15uQ.cm. Tinh toan tuong
tw ta duoc:j = 0,87 A/mm?.
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Chon day theo mat do dong kinh té:

Nguyén téc chon day cho mang truy@n tai la cin o vao mat do dong kinh té j .
Tiét dién chon dugc la sr dung hoa gitta hai mau thuén, mot bén la von dau tu day
dan, mot bén laton that dién nang mabiéu dién toan hoc la arc tiéu ham muc tiéu Z.

Qua vi du trén hoan toan co thé xac dinh duoc mat do dong dién kinh té, tir do
c6 duoc tiét dién kinh té.

2.4.7 Lwa chon tiét dién day dan dudong day truyén tai trén khoéng theo pham vi
kinh té.

Mat d6 dong kinh té dwoc xac dinh véi gia thiét von dau tw duong day va chié u
dai c6 quan hé tuyén tinh. Quan hé nay khong dung khi xay dung hang loat cac duong
day trén khéng véi cac cot duoc tiéu chudn hod, moi loai cot tiéu chudn cé thé dung
cho mot sb c& day.

Trong thuc té, tiét dién day tiéu chuan c6 tinh roi rac chir khong thay doi lién tuc
khi tinh ti€t dién kinh té.

Dong dién I ma trong biu thirc chi phi tinh toan (ham muc tiéu Z) 1a khong doi.
Thuec t& dong dién Ion nhat nay ding khac nhau ddi voi nhitng duong day khac nhau
va duoc coi lamdt dai lwgng bién doi.

Nhu vay tiét dién kinh té duoc xac dinh khéng nhitng theo diéu kién 9Z/3F =0
ma con theo diéukién 9Z/91,x =0

Phuong phép Iwa chon tiét dién day dan khac phuc duoc cac khiém khuyét trén
goi la phuong phap chon tiét dién day theo pham vi kinh té hay con dug ¢ goi la theo
khodng chia kinh té.

Phuwong phap chon day theo pham vi kinh t€ duoc tién hanh nhv sau:

- POi voi tirng tiét dién tiéu chudn cua duong day trén khéng xay dwng quan hé
gitta ham chi phi tinh toan Z va dong dién cuc dai:
Z = (@n+ &M + 3% pa.l07.Co
Trong d6 M la von dau tw t 1 km dudng day voi cot tiéu chuin vatiét dién tiéu
chudn. M khong doi ing véi moi c& day tiéu chuan dang khao séat. D0 thi ham Z la
mdt parabol. Thay doi tiét dién tiéu chuan (rng v&i céc tiét dién F 3> F, > F; vavé nén
mot ho cac duong cong nhu trong H inh 2.4.

- Giao diém 1 cla duong F, voi duong cong F » xac dinh dong diéncuc dai | maa.
Theo d6 néu dong dién trén duong day nhd hon I ., thi chon day co tiét dién F, o chi
phi tinh toan bé hon.

- Giatri dong dién |, trong khodng | goi 1a phamvi kinh t€ cla tiét dién F .

- Ly luén twong ut gia tri dong dién | . trong khodng 11 goi Ia pham vi kinh té cla
tit dién F, ... NEU | < Imaxa Chon ti€t dién Fy, néu |aa < Imax < Imaxe ChON ti€t dién
F, ...

- Khi g dung pham vi kinh té cla dong dién, dong dién tinh toan i trén duong
day duoc xac dinh theo biéu thirc sau: 1y = | pax .01 .07
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Hinh 2.4: Z=f(l max) theo céc ti€t dién tiéu chuan va odt tiéu chuén
Trong do: a4 la hé s xét dén sw bién doi phu tai trong nam. Boi véi duong day
110-220kV o, co thé 1ay bang 1,05.
o & hé sO xét dén thoi gian st dung cong suat cuc dai T, va hé s6 dong
thdi cuc dai cla hé théng.
- D€ xéac dinh pham vi kinh té can xac dinh gia tri dong giéi han I 4;..;) g véi
giao diém clia cac dudng cong (rng voi cac tiét dién tiéu chudn F ., vaF; bdng cach cho
ham chi phi Z tng vai F;,; bang v&i ham chi phi Z ¢ng voi F;:

(&h + @M + 3lgngeriy’-10-1.Co = (Bh + )M st + Blghgaty-Foj+1.7-Co (2-34)
Giai phuong trinh trén taduoc:
lgniosi) = \/(avh +a,) (Mg — M) (2-35)
31y (fo.i — To,is1)

Trong do: M., la gia tien mot km chiéu dai dudng day co tiét dién tiéu chudn
lan lugt bang Fi, 4, vaF;.

Foi+1, Foy 12 dién trd mot km chigu dai duong day c6 tiét dién lan lugt bang F.,,
vaF; (Q/km).

- Tiét dién day chon theo pham vi kinh t& ciia dong dién cuc dai phai thoa mén
tiét dién t6i thiéu thod man diéu kién vé vang quang dién, dong thoi phai kiém tra diéu
kién phat nong khi sy c6 dit mot 16 cla dudng day 16 kép hay dit mot duong day trén
mach vong kin tao ra phan b6 dong nang né nhat sau su c6.

Cau hoi chuong 2
1. Néu phuong phép tinh toan kinh té k¥ thuat cac phwong an cung cép dién 2
2. Phuwong phéap tinh toan ton that kinh té khi ngting cung cép dién ?
3. Néu phuong phép tinh toan kinh té ky thuat trong hé théng dién ?
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Chuong 3
XAC BINH PHU TAI PIEN
3.1 Khai niém chung:

Khi thi€t ké cung cap dién cho mot cong trinh thi nhiém vu dau tién la phai
xéc dinh duoc nhu cau dién cta cong trinh d6. Tuy theo qui m @ cdla cong trinh ma nhu
cAu dién xac dinh theo phu tai thuc té hodc phai tinh dén sy phat trién vé sau nay. Do
d6 xéac dinh nhu cau dién la gidi bai toan dv bao phu tai ngan han hodc dai han. Noi
dung clia chuong nay la trinh bay nhitng phirong phéap dw bao phu i ngan han.

Du béao phu tai ngan han la xac dinh phu tai ctia cong trinh ngay sau khi dua
cong trinh vao khai théc, van hanh. Phu tai nay thuong dugc goi la phu tai tinh toan.
Nhu vay phu tai tinh toan lamot s6 liéu quan trong dé thiét ké cung cép dién.

Phu tai dién phu thudc vao rét nhiéu yéu t6, do vay xac dinh chinh xac phu tai
tinh toan la mot viéc rat kho khdn va cling réat quan trong. Vi néu phu tai tinh toan
dwoc xac dinh nhd hon phu tai thwe té thi &€ giam tudi tho clia cac thiét bi, c6 khi dua
dén nd chay vanguy hiém. Néu phu tai tinh toan 16n hon phu tai thuc té nhiéu thi cac
thiét bi dugc chon sé qua lon va st gay lang phi.

Do tinh chit quan trong nén da c6 nhiéu cong trinh nghién clru va cé nhiéu
phuong phép tinh toan phu tai dién. Can lvu y: Vi phu_tai dién phu thudc vao nhiéu
yéu t6 va bién dong theo thoi gian nén cho dén nay van chua c6 phuong phap nao
hoan toan chinh xac vatién loi.

Do vay trong thuc té thiét ké, khi don gian cong thirc dé xac dinh phu tai dién
thi cho phép sai so + 10%.

Céc phrong phap xac dinh phu tai tinh todn dwoc chia lam 2 nhém chinh:

-Nhom thtr nhét: 1a nhém dya vao kinh nghiém thiét ké va van hanh dé tﬁng két
va dua ra c4c hé s6 tinh toan. Dac diém ciia phuong phap la thuan tién nhung chi cho
két qua gan dung.

-Nhém th& hai: la nhém céac phrong phap dua trén co s¢ cta ly thuyét xac xuét
vathong ké. Bac diém clia phuong phap nay la c6 ké dén anh hudng clia nhiéu yéu to.
Do vay nén két qua tinh toan cé chinh xac hon song viéc tinh toan kha phtc tap.

Trong thuc té, tly yéu cau cu thé ma chon phrong phap tinh toan phu tai dién
thich hop.

3.2 B0 thi phu tai
Phu tai dién la mot ham theo thoi gian, nd phu thudc vao nhiéu yéu té nhu déc

diém qua trinh cdng nghé, ché do van hanh...duwong biéu dién sy thay doi cla phu ti
téc dung P phu tai phan khang Q hodc dong dién I theo thoi gian goi la do thi phu tai
tac dung, phan khang va db thi phu tai theo dong dién. D6i voi mdi loai hd tiéu thu cia
mdt nganh cong nghiép diéu co thé dwa ra mot do thi dién hinh.

Tir do thi dién hinh taco thé:

- Chon thiét bi va tinh toan dién nang tiéu thu.

- Pua ra gidi phap van hanh thiét bi kinh t€ vahop ly nhét.
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1. B0 thi phu tai hang ngay: 24 gi¢
Dung dung cu ty ghi, hay do nhan vién van hanh ghi lai gia tri cia phu tai sau
khoang thoi gian xac dinh. D0 thi vé theo hinh bac thang nhu hinh 3.1

D0 thi phu tai hang ngay, xac dinh cho mot ngay lam viéc binh thudng va xac
dinh cho mdt ngdy nghi, & muanang va mua muwa hoac mua heé va mua dong.

La do thi phu tdi mot ngay dém. D06 thi phu tai ngay thudng dugc vé theo hinh
bac thang dé thuan tién cho viéc tinh toan nhip do tiéu thu dién ndng hang ngay clia ho
tiéu thu, qua dé c6 thé dinh dugc quy trinh van hanh hop ly (diéu chinh dung lwgng
may bién ap, dung lugng by, ...), 1dm can ci dé chon thiét bi dién, tinh dién nang tiéu

thu.

A P (kw)

I:Jmin

]
wn
LoV PR —

11

14 18 20

22 M

Hinh 3.1 D06 thi phu tai ngay
1.Phu tai thye t&; 2. Phy tai twong lai trong 5 ndam gan nhét; 3. Phu tai ngay nghi

2. B0 thi phu tai hang thang: 31 ngay

>
t (gio)

Nghién afu do thi nay, ta c6 thé biét dugc nhip do lam viéc cta ho tiéu thu va
duwa ra lich van hanh, gra chira thiét bi dién hop ly, dap ¢ng dugc yéu cau san xuét.

Hinh 3.2
P (kw)
A
P'HE;: ___________________
] i
o g T R
Pain |44 b4 P
|J12345I3T8,'-l11l[]1112 t}
(hdng thing)

Hinh 3.2 B0 thi phu tai thang
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3. b6 thi phu tai hang nam.

D0 thi phu tai hang nam cua xi nghiép tinh theo t6ng s lugng gi®¢ trong mot nam
tinh cho 12 thang. Céan clr vao do thi phu tai dién hinh clla mdt ngay hodc can civ vao
do thi dién hinh mdt ngay clia moi mua mata co thé vé dugc do thi phu tai hang nam

(Hinh 3.3). Dua trén phu tai hang nam, ta biét duoc :
-Pién nang tiéu thy hang nam va thoi gian tiéu thy I6n nhat T ..
- Chon dung lvgng may bién ap.
- Chon thiét bi dién.
-Danh gia mirc do st dung dién va tiéu hao dién nang.

P(kw) P (kw) P(kw)

Py s i = = i e

Y i
P. |
P,

) L L}
_________ 4
]
'

1 I
1] i
1 1
”
3 7 U4 120 %2 U (d g 1220 % g 24003 19155 13555
t 600g 1630, %€0s

- Vv

Hinh 3.3 B0 thi phu t&i hang nam

Viét Nam nam trong khu virc nhiét d&i gié moa, khi hau dugc chia thanh 2 mua
ro rét la mua hé (tr thang 4 dén thang 9) va mua dong (thoi gian con lai). Do anh
hudng cla dac diém khi hau cling nhu tinh hinh phét trién ctia nén kinh té trong giai
doan hién nay, biéu do phu tai hé thong dién Viét Nam chia thanh 2 dang dién hinh:
mua he va mua déng.

" 21 22 53 94
m Mién trung mMién Nam & Mién Bic m Qubc gia :

Hinh 3.4: Biéu do phu tai dién hinh ngay mua he



21 22 a3 24
® Mién trung mMién Nam [ Mién Bic m Qubc gia

Hinh 3.5: Biéu do phu tai dién hinh ngay muadong

D0 thi phu tai hé thong dién Quoc gia bién dong lon qua cac gio trong
ngay (dac biét la d@o thi mua dong) va xudt hién nhiéu cao diém trong ngay. B0

thi phu tai mua hé bdng phang hon dd thi p hyu tai mua dong, tuy nhién cao diém
t6i clla mua dong thudng dén sém hon so véi mua he.

Viéc ap dung va dua vao hoat dong hé thong coéng to 3 gia, cong tac
quan ly phu tai da dugc chu trong, ty trong dién cho Cong nghiép va xay dung
tang cao nén da cai thién dugc biéu do phu tai ngay. Tuy nhién dang do thi phu
tai HTD Qudc gia van chwa 6n dinh, hé s6 Pmin/Pmax ndm 2012 14 0,52 (ndm
2011 120,54) van thap nén gay kho khan trong van hanh an toan vakinh t€ na
thong dién.

Trong ndm 2012, dién ndng san xudt va nhap khau toan hé théng dién
Qubc Gia dat 120,257 ty kWh (bao gom c& s&n lugng dién béan cho
Campuchia), san lugng dién tiéu thu toan qudc la 119,033 ty kWh, tang 10,61
% so v&i nam 2011. M tang trudng nay la tvong doi thap trong vong 10 ndm
gua (toc dd tang trung binh tr ndam 2001 dén 2011 la 13,22%).

VEé nhu cau phu tai: San lugng ngay cao nhat dat 376,68 tr.kWh (ngay
04/5, bao gdbm c& ban cho Campuchia), tang 9,22% so véi cung ky 2011
(Amax2011 = 344,09 tr.kWh), cong suét cao nhét dat duoc l1a 18603 MW (ngay
22/11), tang 12,81% so v&i nam 2011.

Toc do tang trudng phu tai trong cac ndm dugc thé hién trong do thi sau:
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Hinh 3.6 Nhu cdu néang lvgng dién
3.3 C4c dai lvong va hé so tinh toan
- Thiét bi dung dién hay con goi la thiét bi tiéu thu la nhitng thiét bi tiéu thu dién
nang nhu: dong co dién, 10 dién, den dién,...
- Ho tiéu thy latap hop céc thiét bi dién cla phan xudng hay cla xi nghiép hoac
clia khu vuc.

- Phu tai dién la mdt dai lvong dac trung cho cong suat tiéu thu cta cac thiét bi
hodc cac ho tiéu thu dién nang.

1. Cong suét dinh mic: P g4,

- Cdng sudt dinh mirc clia cac thiét bi dién dugc nha ché tao ghi san trong i lich
may hoac trén nhan hiéu may.

+ DAi voi dong co:

. Cong suét dinh mic ghi trén mdy la cong suét trén truc dong co: P, =p
. Cong sudt dau vao clia dong co la cong suét dat: P 4
. Hiéu sudt dinh mtrc clia dong co:h . = I:;”‘—m (3.1
V1 hiéu suat dinh mic ctia dong co cao nén dé tinh toan don gian ta lay :
Pg = Pgm (Nac =1) .

+ D0 vai cac thiét bi dién 1am viéc & ché do ngan han l3p lai nhw: can truc, may
han. Khi tinh phu tai dién phai qui di vé cong suét dinh mirc & ché do lam viéc
dai han, tirc la qui d6i vé ché do lam viéc co hé so tiép dién £% =100%.

I:)Idm = I:)dm edm%
€4m - tham 5 dinh mrc cho trong ly lich may.
Vi du 3.1; M6t may han cd cong sudt dinh mirc 25 kA | cosp=0.6, £4,%=60%.
Hay qui d@oi ché do lam viéc ctia may bién &p trén vé ché do lam viéc dai han.
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2. Phu tai trung binh: Py,

- Phu tai trung binh: ladac trung cla phu téi trong 1 khodng thoi gian nao dé, can
olr vao phu tai trung binh dé danh gia gidi ha n dugi clia phu tai tinh toan.

v

t(h)
Hinh 3.7: Phu tai trung binh

_DPT A
Tt ot (3.2)

tb

A= j P(t)dt = > PT,

A-dién nang san xudt ra trong thoi gian t.
t- thoi gian khao sat (h).

- Phu tai trung binh dé danh gia mirc dd st dung thiét bi, s6 liéu phu téi trung
binh dé xéac dinh phu tai tinh toan, tinh ton hao dién nang.

3. Phu tai cwe dai P

- Phu tai cuc dai: la phu tai trung binh 16n nhét dugc tinh trong khoang thoi gian
twong doi ngan tir 5-30 phdt Gng vai ca lam viéc ¢o phu tai 16n nhat trong ngay.

- Cé&n cl vao phu tai cyc dai dé danh gia gidi han dudi clia phu tai tinh toan. Dai
khi diing phu tai cic dai dé lam phu tai tinh toan dé tinh ton that cong suét cuc
dai, d€ chon céc thiét bi dién, chon day dan va day cap theo dieu kién mat do
dong kinh t€.

max

p_2PRT
T

max

Trax- thOi gian st dung cong suét cuc dai

t
A=[P(t)dt =Py, t = P, T
0
Vay: dién ndng tiéu thu clia phu tai co thé tinh:
4. Hé s6 st dung Ke:
- Lati so gilta phu tai tac dung trung binh v&i cong suat dinh muc cla thiét bi.
+ DOi voi 1 thiét bi:
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+ POi voi 1 nhom thiét bi:

Hodc - ik, P

= (3.3)

- Heé s6 st dung ndi 1én mirc dd st dung, mirc do khai thac cdng suét cla thiét bi
dién trong 1 chu ky lam viéc.

- Heé s0 sl dung co thé tra bang & phu luc. b
5. Hé s6 cuc dai Kz K. = F,_tt
tb

Lati s6 gilra phu tai tinh toan va phy i trung binh trong khoang thoi gian dang
Xét. Kmax phu thudc vao hé s6 thiét bi hiéu qua ny,, vahé s6 st dung K.
Thuc t€ nguoi ta tinh hé 6 Kz theo ham Kmax =f(Ksg,Mhg)-
6. Hé s6 nhu cau K
- Latis6 gitra phu tai tinh toan véi cong suat dinh muec.
Po_P R

k. =-—"% : k
Ptb I:>dm e

" I:)dm
- Heé s0 ky¢ co thé tra bang & phu luc. Hoac tinh theo cong thirc:

34
1-k_, 54

n

ha

k_ =Kk

nc <z

7. Hé s dong thoi: k4
- Khi thiét ké cdp dién can phai xét dén hé s& dong thoi vi tai mot thoi diém cac
phu tai khdng xay ra cuc dai dong thoi.
- Hé s6 ddng thoi nhd hon hay bangl, thudng 14y tir 0.8 dén 1.
8. Hé s0 thiét bi hiéu qua ny:

(3P’

Ny = ————

> (B’
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S thiét bi hiéu qua N |a S thiét bi gia thiét co cung cong suét va ché do lam
viéc clia nhém phu tai thuc té (gdm cac thiét bi c6 ché do lam viéc va cong suét Ikhac
nhau )

3.4 Cac phuwong phap xac dinh phu tai tinh toan
Hién nay c6 nhiéu phuong phap dé tinh phu ti tinh toan. Thor 3"5)‘ g
nhirng phuong phap don gian, tinh toan thuén tién lai cho két qua khong uix winnh
x&c; con néu mudn dd chinh xac cao thi phuvong phéap tinh toan lai phirc tap. Do vay
tiy theo giai doan thiét ké vayéu cau cu thé ma chon phuong phép tinh toan thich hop.
Thiét ké cung cép dién cho cac xi nghiép bao gdm 2 giai doan: Giai doan lam
nhiém vu thiét ké va giai doan ban vé thi cong. Trong giai doan lam nhiém vu thiét ké

(hoac thiét ké ki thuat), ta tinh so bo gan dung phu tai dién dua trén co s& tong cong
sudt da biét cla cac ho tiéu thu (bd phan, phan xuéng hay khu nha .v..v. ). O giai

doan thiét ké thi cong, ta tién hanh xac dinh chinh xé&c phu tai dién dva vao céc 6 liéu
cu thé vé cac ho tiéu thu clia cac bd phan, phan xudng.v...v....

Khi c6 mdt hé thong dién cu thé, thi yéu cau xac dinh mot cach chinh xac phuy
tai dién & cac cap hé thong. Do vay, ngoai viéc xac dinh phu tai tinh toan chiing ta con
phdi tinh dén ton that cong suét & cac cap trong hé thong dién.

Trong hé théng cung cap dién, tdn that cong suét xay ra chu yéu latrén day dan
vatrong may bién ap.

Nguyén tac chung dé tinh phu tai ctia hé théng dién latinh tir thiét bi dung dién
nguoc tré vé nguon, tirc 1a dugc tién hanh tir bac thap dén béc cao cta hé thong cung
cip dién. Trén hinh 3-8 biéu dién so d6 cung cap dién xi nghiép vai cac diém nat dac
trung nhét, tai do ta tién hanh xéc dinh cac phu tai dién.

Muc dich cla viéc tinh toan phu tai dién cac diém nat nham:

- Chon tiét dién day dan cla lugi cung cdp va phan phdi dién ap tir dwéi 1000v
tr len.

- Chon sd luong vacong sudt may bién ap cla tram bién ap.

- Chon tiét dién thanh dan cta thiét bi phan phéi.

- Chon céc thiét bi chuyén mach vabao V.

Hién nay c6 nhiéu phwrong phap xac dinh phu tai tinh toan. Nhitng phwong phap
tinh toan don gian thi cho két qua khong that chinh xac, nhitng phuong phép tinh toan
phirc tap thi cho két qua chinh xac hon. Vi vy tuy theo yéu cau thiét ké cu thé ma
ching ta chon phurong phap tinh toan cho phu hop.

3.4.1. Phwong phép hé s6 nhu cau:
Phu tai tinh toan cta phan xudng goém 2 loai: phu tdi dong lyc va phu tai chiéu
sang.
a. Truong hopl:
Néu phan xudng chwa bd tri chi tiét cac may mac, thiét bi trén mét bang. Luc
nay chi biét duy nhat 1 s6 liéu la cdng suat dat cla tirng phan xudng, thi phu tai tinh
toan clia toan phan xudng dugc xac dinh nhu sau:
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* X&c dinh phu tai tinh toan déng luc:
Praipx = Kne- Pt
Qutaipx = Preaipx-tge (3-6)
Hé s6 K, vacosp trabang & phu luc.
* Xac dinh phu tai tinh toan chiéu sang cho toan phan xuéng:

Phu tai tinh toan chiéu sang dugc tinh theo cong suat chiéu sang trén 1 don vi
dién tich:

P

ttespx

=P,.S
P,: mat do cong sudt chiéu sang trén 1 m? dién tich (W/m?), tra bing &
phu luc.
S:dién tich clia phan xudng(m ?)
Qutespe = Picspe 10l
Néu dung den si dot thi ldy cos ¢ =1
Néu dung dén huynh quang thi ldy cos ¢ = 0.6 - 0.8
* Xéac dinh phu tai tinh toan cho toan phan xudng:
P.. = kﬁt(Pttﬁlpx +P,

ttpx ttespx )

Qttpx = kﬁt (Qttﬁlpx + Qttcspx )

Sttpx= \ Pttsz + Qtfpx (3'7)

o = St
J3U,,
Hé s6 kg 14y tir 0.8-1
Ugm- Ap dién ap dinh murc st dung cho phan xudng.
b. Trwong hop 2:

NEu phan xuong da co thiét ké chi tiét cach bd tri cac may mdc, thiét bi
trén mat bang, biét cong sudt dinh mirc cla tirng thiét bi thi phu tai tinh toan cla
phan xuéng dugc xac dinh nhu sau:

* Xac dinh phu tai tinh toan dong luc:
Chia c&c thiét bi trong phan xudng thanh N nhém, méi nhém gdm n thiét bi.

Phu tai tinh toan dong luc cho tirng nhém thiét bi:

P

Pttﬁlnhom =k fiat i

n
nc*
i=1

L&y gan dung : P g = Pym
Quiinhom = Putiinhom 0]
Pami — COng sudt dinh mirc cda thiét bi tht i (KW).
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n: 4 thiét bi trong nhém.
Hé s6 k. trabang

Cosp - hé sb cdng suét clia cac thiét bi trong nhém. Néu hé s6 cong suét cos¢
clia cac thiét bi trong nhdm khéng gidéng nhau thi phdi tinh hé s6 céng suat

trung binh theo cong thtrc:

Cosctb:HCOSflJercosfer ............ + P cosf .

Phu tai tinh todn dong lwc cho toan phan xuéng:

P =

tthlpx

P

ttf In homi

M=

Il
[5N

1
Qttﬁlpx = Z Qi i homi
i-1

N-g5 nhém thiét bi trong phan xuéng.

* Xac dinh phu tai tinh toan chiéu sang cho toan phan xuéng:

P

ttespx

=P,

Qttcspx = Pttcspx 9]
* Xac dinh phu tai tinh toan cho toan phan xwéng:
P = kﬁt (Pttﬁlpx + Pttcspx)

ttpx

Qttpx = kﬁt (Qttﬁlpx + Qttcspx )

_ [p2 2
Sttpx_ Pttpx +Qttpx

I — Sttpx
ttpx \/§U .

- Uu diém cta phwong phap: don gian, thuan tién trong tin p toan,

(3-8)

(3-9)

(3-10)

(3-11)

- Nhugc diém: kém chinh xac vi hé sb k. tra® sb tay, thuc té thi k,,. phu thudc
vao ché do van hanh va so thiét bi trong nhdm (K ,c=Kmax.Kss), matrong 0 tay thi

khéng tinh dén cac yéu t6 do.

3.4.2 Xéac dinh phu tai tinh toan theo suat phu tai trén 1 don vi dién tich san xuét:

Pipx = Po.F

Po— Sufit phu tai trén 1 m? dién tich san xuét (KW/m?) (trasb tay).

F : Dién tich dung dé dat may san xuét (m?),

Vi du 3.4; Xéac dinh phu téi tinh toan cla phan xudng gia cong ngudi clia nha

may co khi, biét Py=0.25( kW/m?), dién tich dat may san suat 1a 1300m?,
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Phuong phap nay chi tinh gan ding, duoc dung trong giai doan thiét ké so bo.

3.4.3 Xac dinh phu tai tinh toan theo suét tiéu thu dién nang cho 1 don vi san
pham:
- Phu tai tinh toan dwoc xac dinh theo cong thirc:
M.W
Pepx = T (3-13)

Qupx = Py 10
M- don vi san pham dugc san xuét ra trong 1 ndm (sp/nam)
W- sudt tieu hao dién nang cho 1 don vi san phdm (KWh/sp)
Tmac thi gian st dung cong suét 1&n nhat cta phu tai(gio/nam), tra phu
luc.
Cosp - hé s6 cong sudt clia phan xudng, tra bang.
3.4.4 Phuong phap sb thiét bi hiéu qua:

Phuong phap nay dung khi d& co thiét ké chi tiét cho phan xuong: bg tri may
mac, thi€t bi trén mat bang, cong suat dinh mic cho tirng thiét bi. Phwong phap nay
dwoc thuc hién nhv sau:

a. Xac dinh phu tai tinh toan dong lwc:
Chia cac thiét bi trong phan xudng thanh céc nhom (dwa vao vi tri 1ap dit va

tén thiét bi).
X&c dinh phu tai tinh toan dong lwc cho tirtng nhom thiét bi theo céng thirc
sau:
Pttﬁ Inhom — kmax 'ksd Z F’ﬁmi

- (3-14)
Qi inhom = P inhom 19

Trong do: kg — M8 s6 st dung thiét bi, tra bang & phu luc.

K max — N8 0 curc dai, dugc xac dinh dya vao s6 thiét bi hiéu qua Nhg
Va ré Sﬁ k&“j’ kmax:f(nhqyksd)-

1-k_,
kM :1+ 1;3 7nhq.k5dz + 2 (3_15)

*  Céch xac dinh s0 thiét bi hiéu qua:

- Gia thiét c6 1 nhém goém n thiét bi c6 cong suat dinh mic va ché do lam viéc
khéc nhau. Ta goi Ny la s thiét bi tiéu thu dién nang hiéu qua ctia nhom do, do
la 1 con 5 qui d6i gdm c6 Ny, thiét bi c6 cong sudt dinh mirc va ché do lam viéc
nhu nhau. SO thiét bi tiéu thu dién nang hiéu qua duoc x 4c dinh nhu sau:

- Truong hop 1: Khi s5 thiét bi trong nhém n < 5:

O R,
nh _ =1

R = . (3-16)
> (P’
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Vi du 3.2: M6t nhdm thiét bi trong phan xuéng co khi gdbm cd 5 thiét bi, trong do:

3 thiét bi gidng nhau, cong sudt dinh mic moi thiét bi 1a 10kW.

2 thiét bi giéng nhau, cong suét dinh mirc moi thiét bi 1a 10kW.

Hay xéc dinh s6 thiét bi hiéu qua cla nhom do.

Theo cong thirc trén, néu tat ca cac thiét bi tiéu thu dién clla nhom déu cé cong
suat dinh mic nhu nhau thi:

(n'Pﬁmi)2
M= pz

fimi

(3-17)

- Trudng hop 2: Khi 6 thiét bi trong nhdm n > 5, nyg dugc xac dinh theo trinh tu
sau:

+ Xac dinh ny: 1a & thiét bi c6 cong suat dinh mic khong nhd hon 1 nra cong
suat dinh mdc cla thiét bi c6 cdng suét I16n nhat trong nhom.

+ Xéc dinh tong cong suat dinh mic (ng v&i n, thiét bi vira tim: P,
+ Xac dinh tong cong suat dinh mic (ng vai n thiét bi: P,

+ Timgiatrin. vaPb: :

(3-18)

+ Trabang & phu luc tng vai gia tri n. va P. vira tim, ta co dugc gia tri n +,,. Hoic
tinh theo cong thirc:

095 (3-19)
N, =% *2
p-, A-p)
n 1-n

+ Xac dinh ny, theo cong thirc:
nhq = n*hq.n
Chon npq la s nguyén.
- Xéc dinh phu tai tinh toan déng lyc cho toan phan xuong:

P =

tthlpx

P

ttf In homi

M=

Il
5N

Qttﬁlpx = Z Qttﬁ In homi
i=1
N-g0 nhdm thiét bi trong phan xudng.
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b. Xac dinh phu tai tinh toan chiéu sang cho toan phan xuéng:
Phu tai tinh toan chiéu sang duoc tinh theo cong suat chi€u sang trén 1 don vi
dién tich:

P

ttespx

=P,.S

P,: mat dd cong sudt chiéu séang trén 1m? dién tich (W/m?), tra bang &
phu luc.

S: dién tich ctia phan xuéng (m?)

Quespx = Prtcspr 1]

Néu dung dén sei dét th 14y cose =1

Néu dung den huynh quang thi &y cos ¢ = 0.6 - 0.8
c. Xac dinh phu téi tinh toan cho toan phan xuéng:

P uox= Kt (P + Prtcspx)

ttpx

Qttpx: K (Qttﬁlpx + Qmpr)

Sipx= 4/ Pnsz + Qtfpx

o = i

V3,

kg — Hé s6 dong thoi, do kha nang cuc dai cla cac phan xudng xay ra khong
dong thoi.
kg:= 0.9 — 0.95 khi 0 phan xudngn=2- 4.
kg = 0.8- 0.85 khi 5 phan xuéng n = 5- 10.
* Nhan xét:

Uu diém cla phuong phap: cho két qua voi do chinh xac cao.
Nhugc diém: tinh toan phtc tap.

Vi du 3.4: Hay xé&c dinh phu tai tinh toan cta phan xudng co khi cé cac may sau:

Tén nhom Tén thiét bi trong 6 luvong Cong suat Cosj
nhoém thiét bi dinh murc tirng
thiét bi
Pam(KW)
Nhém 1 May tién 12 10 0.6
May khoan dirng 5 3 0.6
May khoan ban 12 10 0.6
May mai thd 2 2 0.6




Nhom 2 May cua 3 10 0.6
May han 4 7 0.6
May nén khi 5 45 0.6
Méy bao 10 2 0.6

Hé s6 str dung clia cac may trong phan xuéng : kg = 0.1,ky=0.85
Dién tich phan xuéng : S = 500m? , P,=13 W/m? , cosp = 0.6

Giai:

Nhém 1:
n1:24
n=31
n=M_2%_6774

n 31

P mn

o _ 2Pam, 404200 240 _ oo

"> Py 404154120044 259

Nepg=0.89 => N, =0.89x31=27.50

Chon Nye=30

Kin=1.62

Pitnhom1 = Ksd-Kmaxt-2Pamnnhsm 1=0.1x1.62x259=41.958(kW)
Qttnhom1 = Pitnhoma.tgp = 55.944(kV Ar)

Sitnhem1 =69.93(kVA)

Nhém 2:
Ny =7
n=22
n=M_7 _0318
n 22
P
P. _ 2P, 58 _ 0.6
D Pamn 96
Neng=0.66 => N;=0.66x22=14.52
Chon nhq:14
Kma=2.1

Prtnnomz = Ksd-Kmaxz-2Pamnhem 2=0.1%x2.1x96 =20.16(kW)

Qttnh(’)mz = Pttnhémz-tg(P = 26-88(kVA r)
Sttnhc')mz =33.6 (kVA)
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3.5. Xac dinh phu tai tinh todn cho céc phu tai dac biét:
3.5.1. Tinh phu tai tinh toan cho thiét bi dién mot pha:

Néu trong mang co cac thiét bi dién mot pha thi ta phai phan phdi cac thiét bi
d6 1én ba pha clia mang sao cho mirc dd khong cén bang gilta cac pha la it nhat. Khi
do:

Néu tai diém cung cép (t0 phan phdi, dudng day chinh ..v...v...) phan cong suét
khong can bang bé hon 15% tong cong sudt tai diém dé thi céac thiét bi mot pha dugc
coi nhu thiét bi ba pha c6 cdng suat twong duong, tic la néu:

Zpkhéngcéntﬁng < 0,152Pcénb§ng (3'20)

Thi phu tai khdng can bang duoc tinh toan nhu phu tai can bang.

Néu phan cong suét khog can bing I6n hon 15% tdng cong suét cac thiét bi &
di€ém xét, thi phu tai tinh toan quy ddi vé 3 pha P (3pha) clia cac thiét bi 1 pha dugc
tinh nhu sau:

Trudng hop thiét bi mot pha néi vao dién ap pha ctia mang dién thi:

Py(3pha)=3Pyyna(max) (3-21)
Vi Py(max) — tng cong suét cac thiét bi 1 pha cta pha c6 phu tai Ion nhét.
Trudng hop thiét bi 1 pha ndi vao dién ap day cla mang thi:

Py(3pha)="3. Py (3-22)

Trudng hop trong mang vira c6 thiét bi 1 pha n6i vao dién ap pha, lai vira c6

thiét bi mot pha ndi vao dién ap day, thi ta phai quy doi céc thiét bi ndi vao dién ap day
thanh thiét bi ndi vao dién ap pha.

Phu tai tinh toan moét pha bang t6ng phu tai cua thiét bi 1 pha ndi vao dién ap

pha va phu tai quy d6i cla thiét bi 1 pha n6i vao dién ap day. Sau do, ta sé tinh phu tai
ba pha béng 3 1an phu tai ctia pha cé phu tai I6n nhét (cong thiic 3-38).

Bang 3.2: Cho céc hé sb quy dai.

Hé sO quy doi phu tai 1 pha ndi vao dién ap day thanh phu tai mot pha ndi vao
dién ap pha ctia mang.

Hé s6 cong suét clia phu tai
Hé s6 qui doi

04 | 05|06 [065|07| 08| 09 1,0

p(ab)a, p(bc)b, p(ac)c 117 | 1 |089|084|080|072| 064 | 05
p(ab)b, p(bc)c, p(ac)a 017| 0 |011|016|020|028|0,36| 05
q(ab)a, g(bc)b, g(ac)c 0,86 | 058 | 0,38 | 0,30 | 0,22 | 0,09 | -0,05| -0.29
q(ab)b, g(be)c, g(ac)a 1,44 | 1,16 | 0,96 | 0,88 | 0,80| 0,67 | 0,53 | 0.29
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Vidu 3.5: Xéc dinh phu tai tinh todn cho mdt mach dién c6 céc thiét bi dién sau day :
thiét bi mat vao Uy gdm cac may han, ¢o e% =50 ; cosj =0.65 ; ky=0.25. Thiét bi
mécvao U gdm céc 10 dién c6: cosj =1: kg =0.5 cac SO lidu khéc cho trén hinh vé.

Pao=50KW  Pgo=30KW P,,=20KW

][]
o,

Sim =100KVA S;,=150KVA s37=200KVA
Hinh 3.5: Cho mot mach dién nhv hinh vé

=Rl e e
-rea
fr]
Tt
i e

-
5

T
o A

Giai :
1 -Tinh d0i thiét bi c6 dién ap day vé dién 4o pha:
trabang dia vao cosj = 0.65taco:
Penya=Poos =Pcac =0.84;  Planys =Plpoic =Praca =0.16
Je@na =Obos = deeac = 0.3 5 Qap)s = Jpgc = Yiag)a =0.88
2 - Tinh d6i xuét cong sudt may han vé ché do dai han :
Pa1=Sim - C0S] .+/é% =100.0,65.0,7 =45KW
P = 150.0,65.0,7 =67 KW
Pgs =200. 0,65 .0,7 = 90KW
3 - Tinh cac cong suat dat khi quy doi vé cac pha :
(cong thirc viét theo thuc té ddu thiét bi may han)
a- Tinh cho pha-A :
Poa) = Pag - Paya + Pac -Paga = 45.0,84 +90. 0,16 =52KW
Qua () =Pas - Qs +Pac - Oan = 45.0,3 +90 . 0,88 = 92K var
b - Tinh cho phaB :
Pas) =Pag - Q@p)s + Pac - Qpos =45 . 0,16 +67 . 0,84 = 63KW
Que ()= Pas - Jans *+ Pac - Qe = 45. 0,88 + 67. 0, 3=60 Kvar
c- TinhchophaC:
Pac 1y = Pac - Piag c * Pac .Ppec =90 . 0,84 +67 . 0,16 = 87Kw
Quc 1) = Pac -Q@ge + Pac -Opac = 90. 0,3 +67 .0,88 = 86 Kvar
4 - Tinh cdng suét trung binh nhém 1 :

(budc nay phét sinh do hai nhdm méy c6 hé s6 cosj  khéc nhau ) .
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P a ()= Ksg.Paay=0.25.52 =13
Qwa@=Ku-Qaag =0,25.92=23KVAR
Pws ) = 0,25.63 = 16KW
Qws () =0,25.60=15KVAR
P c ) =0,25.87 = 22KW
Quwcqy =0,25.86 = 22KVAR
5 -Tinh c6ng suét trung binh nhdm 1 :
(vilodiéntréd cocosj =1nénkhongcdQ; Ky =0,5) .
Pwa(n =0,5.50=25KW . Pyg(y =0,5.30 =15KW
Povcay =0,5.20 = 10KW.
6 -Tinh cong sudt trung binh & tirng pha :
Ppa =13+25 =38 KW
Ppg = 16+15=31 KW
Ppc =22+ 10 =32 KW
7 - Nhan xét : Trong 3 pha phu tai pha A la Ién nhat, ta chon pha A dé tinh
roi nhan 3.
8 - X4c dinh phu tai toan bang phuvong phap cuc dai K,

>R) (524507 )

v Tinhg, fha = SP 5271507
, ) _ _Pesa 38
Tinh ksdtb- Kath= = =0.37
Pya 52+50
4 Trabang : Dwa vao Ny, ; Kgy = 0.37 trabang do hinh 3-5 tim dugc
KM =2.2

9 - Tinh cdng suét tinh toan & pha A :
PttA = KM -PtbA = 2,2 .38 =83 Kw
Qua =Pya .tgj , =83. (23/38)= 50 Kvar

Sia= V83% +50? = 97TKVA Stapna = 3.97 =291KVA
—>
Itt = 291 = 442A
4/3.0,38

3.5.2. Tinh phu tai dinh nhon:

Phu tai cwc dai kéo dai trong thoi gian tr 1 = 2 gidy thi goi la phu tai
dinh nhon. Phu tai dinh nhon thudng dugc tinh dudi dang dong dién dinh nhon | ..
Dong dién nay dung dé kiém tra bd léch dién ap, chon cac thiét bi bao vé, tinh toan tu
kh&i dong clia dong co .v..v...
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v

o Trong d6 Ky — bdi s6 mé& may clia dong co.

Ngoai viéc quan tam dén gia tri |4,, ta cAn phai quan tam dén tan sd xuat
hién ctia nd. DOng dién dinh nhon xuét hién khi dong co khéi dong, 10 hd quang hay
may han lam viéc....

Déi véi mot may, dong dién dinh nhon chinh la dong dién mé may.

Idn:| mm:kmm-ldm

(3-23)

o Khi khong cé 6 liéu chinh xac thi bdi s6 mé may cé thé lay nhu sau:

v' D0i voi dong co dién khong dong bo roto 16ng soc:

quy doi Vé £%=100%).

= Kmm=5+7

v' Ddi voi dong co dién mot chiéu hodc dong co khong dong bd roto day quan:
Kmm=2,5.

v DGi voi may bién ap valodién ho quang k>3 (theo Iy lich may ttc Iakhong

v" PO0i véi mdt nhém may, dong dién dinh nhon xuéat hién khi may c6 dong dién
mady |&n nhét trong nhdm mé& may, con cac méy khéc lam viéc binh thuong. Do
d6 cong thtre tinh nhu sau:

I an=lmm(ma)+ (l1t-Ksd-lam(max))

(3-24)

O day lnm(mao: dong dién mé may 16n nhat trong cac dong dién mé méy cla
cac dong co trong nhom.

nhat da quy doi vé ché do lam viéc dai han.

dac biét.

I — Dong dién tinh todn cla nhom may.

ks — Hé s0 s dung cutia ddng co c6 dong dién mé& may Ién nhat.
lam(max) — DONg dién dinh mic cla dong co c6 dong dién md may lon

Trong mBt b trudng hop déc biét nhu: ho tiéu thu c6  phy tai xung kich
(vi du: 16 ho quanh manh, cac b truyén dong bién ddi chinh khdng cé banh da clia
may can thép lién hop) thi dong dién dinh nhon sé dugc tinh toan theo phuong phéap

Vi du 3.6 : Tinh dong dién dinh nhon cuta dwong day cung cép cho p hu tai s6 liéu

Sau:

Bang 3.3: S6 liéu phu tai.

Pong co Pam [kw] e% COS;j lam [A] Krnm
Nang hang |12 15 0.66 275 55
Xecon 15 0.72 8.45 25
Xelén 8 15 0.75 16.30 25

Pién ap U = 380/220v , hé sb st dung ke =0.1
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Giai :
Nhin bang 2-3 tathdly dong co nang hang c6 dong dién mé may Ién nhat .

Imm(max) =Kmm - lam 5.5% 27.5 = 151A
Phu tai tinh toan clia nhom dong co qui ddi vé ché do lam viéc dai han

(€% =100%).
' 3
P.=P.=P..=2 P, \Cm cdng thic (3-1).
i=l
P,=@2+4+8)v0.15=9.3kw
3
Qtt = Z( pﬁmi A Cimi tgj i =124/0.15%x1.13+ 44/0.15x 0.964 + 8V0.15 x 0.88 = 9.27KVAR
i=1

S,=1/9.36+9,27 ~132KVA
Dong dién tinh toan clia nhom may :

S 132 _20.1A

|, = =
" U, 3 038x43

Dong dién dinh mirc clia dong co ndng hang (e % =100% )

| nnag = 27-5%+/0.15 =10.6A
Dong dién dinh nhon clia duong déay cung cap la:cong thirc(2.9)
lan = 1 m(mag + (I, — Ky x Iﬁm(max))
.. =151+ (20.1-0.1x10.6) ~ 170 A
3.6 Céch chon phuong phap xac dinh phu tai tinh toan.
- Khi tinh phu tai tinh toan cho titng nhém may & mang dién &p thap

(U<1000V) thi ding phurong phép tinh theo hé s6 K., vi phrong phap nay cho
két qua twong dbi chinh xéc.

- Khi phu tai phan bé twong doi diéu trén dién tich san suat thi dung phuvong phap
“sudt phu tai trén 1 don vi dién tich san xuat* dé tinh phu tai tinh toan. Phuong
phap nay dung trong giai doan tinh toan so bd dé udc lwgng phu tai cho ho tiéu
thu.

- Trong giai doan thiét ké so bd can phai danh gia phu tai chung ctia ca hd tiéu
thu, truong hop nay nén dung phuong phap hé s6 nhu cau K .

3.7 Trinh ty tinh toan phu tai dién & cac cap cla hé thong dién.

Budc 1: Xéc dinh phu tai tinh toan

Budc 2: Thiét ké mang ha ap
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Budc 3: Thiét ké mang dién cao ap

Budc 4: Tinh toan bl cdng sudt phan khang dé nang cao hé s cong s uat
Budc 5: Thiét ké hé théng chiéu sang

3.8 Xac dinh tdm phu tai dién.
3.8.1 Khéai niém:

Sau khi xac dinh phu téi tinh todn phan xwéng, nha may, can biét sy phan b6 phu
tai trong xi nghiép dé xac dinh hop ly. Phwong an ddt tram bién &p, tram phéan phoi.
hinh V& phu tai gilp ching ta khi thiét ké cé thé 1ap nhiéu phuong an dé so sanh céc
mat KT thuat vakinh t€.

Dién dd phu tai la phuwong an dé biéu dién mat bang phu tai trén mét bang cla xi
nghiép no cho ta nhan xét khai quat cac van dé sau:

- Sr phan bd phu tai tap trung hay phan tan.
- Nhén xét dugc phuong huéng, xac dinh dwoc phuong an dat tram bién ap.

- Xac dinh duoc tam phu tai dé tiét kiém dwoc dwong day, gidm ton hao dién
nang.

3.8.2 Céach biéu dién:
a) Qui wéc ve:
Dung dwong tron cé tiét dién 1a S, ban kinh R ta c6 ngay:
S=p.R°m

Trong d6: m 13 hé sG ty 1€, hay con gioi laty lé xich (KVA/Km). chon nhu vay ta
<& ¢6 mot vong tron biéu dién nhu vay ta sé ¢ mot vong tron biéu dién cong suét biéu
ki€n clia phu tai. Néu cho S = S, taco thé tinh dugc ban kinh vong tron phu tai can veé:

R | (3-25)
Thuong ta biéu dién méi phan xudng c6 mdt vong tron phu tai, thm vong tron dat

dirng tdm phu tai cla phan xudng, bén canh vong tron vé phia phai viét thém mot hon
0.

Ll e

Hinh 3.8
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Trong vong tron ta vé mot goc phu tai chiéu sang 1a a% ,dé biéu dién cong suét
chiéu sang trong phan xudng do. Cudi cling ta gach phan con lai dé biéu dién phhu tai
dong lwc cla phan xudng.

a = Tz (3-26)
S
b) Cach xac dinh tam phu tai:

Tk

g o

e 5
Hinh 3.9: Tam phu tai

Trén mit bang phu tai phan xudng, ta danh ddu vi tri cac dong co trén cac may,
|dy d6 lam tAm phu tai clia nhamay, tir dé xac dinh cac toa do bang cach gidng Ve truc
X,Y ta co twong tng truc X1Y1, X2 Y2, ... Lam nhu vay cho ta tat c& c4c may trong
phan xudng. Sau do ap dung cong thirc sau:

_ﬂXf+%X2+m+RXn

2P

_Hﬁ+%ﬁ+m+ﬂﬂ
>P (3-27)

X

Y

Toa do X,Y latam phu tai phan xwéng can tim.

Khi xac dinh tdm phu tai ctia nha may, ta ding lam tvong tw nhu trén, chi khac ¢
chd: Sau khi da co toa dd clia cac phan xuwdng, d woc vé trén mit bang toan nha may, ta
cling Vé truc toa do va déng céac diém dugc coi latdm phu tai clia phan xudng dé xac
dinh cac cap toa do nay, sau dé ap dung cong thirc tvong tv dé xac dinh tam phu tai
clia toan nha may.

Cén clr vao vi tri nay ta xac dinh hop ly vi tri dat tram, nhuwng néu vi tri nay
vuréng vao cdng trinh xay dwng, thi cho phep ta xé dich trong pham vi nhét dinh sao
cho hop ly vathuan loi.

3.9 Dy bao phu tai dién.

Duv bao nhu cau tiéu thu dién la bai toan hét sirc can thiét trong qua trinh va n
hanh, quy hoach, phat trién, diéu khién t6i vu ché d6 mang dién v.v... Hau hét cc ba
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toén duv bao phu tai déu dua trén co s& cac mé hinh todn hoc hodc cac mé hinh thic

nghiém nham tim ra.céc quy uét bién ddi clia phu tai dién trong chu ky xét. Kinh nghiém
thuc té cho thdy khong c6 phuong phap duy bao chung cho moi qua trinh. MOi qua trinh,

moi nganh san xuét ¢ nhitng dac diém riéng biét, dong thoi & moi Iinh vire lai c6 nhitng
nét chung ma cé thé st dung lam co s& cho viéc thiét lap g:éc mé hinh di bao. Viéc p han
tich, danh gia cac phwong phap dy bao nhu cau phu tai nham tim ranhitng nét chung, nét
riéng dé cd thé 4p dung cho nhitng diéu kién cu thé la van dé hét strc cép thiét d6i voi sy
phét trién mang dién nudc ta, dac biét trong bdi canh cac nganh kinh € & V iét Nam dang
c6 nhirng bién chuyén Ion.

Céc phuong phéap du bao co ban

1. Phuong phap ngoai suy

1.1. Noi dung phuong phap

Theo nghia rong nhat thi ngoai suy dv bao la nghién clu lich str phat trién cla
d6i tugng ndng lugng va chuyén tinh quy luét dadugc ph & hién trong qua khir va hién
tai sang twong lai bang phuong phap xt ly chu6i thoi gian kinh t€. Thyc chat cla viéc
nghién cttu lich st vanghién afu qua trinh thay doi va phét trién clia doi tugng tiéu thy
dién theo thoi gian. K&t qua thu thap thong tin mdt cach lién tuc vé sy van dong cua ddi
twong tiéu thu dién theo mot dac treng nao do hinh thanh mdt chudi thoi gian.

Diéu kién chuoi thoi gian:

Khoéng céch giita cac thoi diém clia chudi phi bang nhau, cé nghia la phai dam
bdo tinh lién tuc nham phuc vu cho viéc x&r ly. Bon vi do gia tri chudi thdi gian phai
dong nhat. Theo y nghta toan hoc thi phrong phap ngoai suy chinh la viéc phat hién xu
huéng van dong cua doéi twong nang lwong, cé kha nang tuan theo quy luat ham 6 f(t)
nao dé tir do tién liéu gia tri doi twong nang lugng & ngoai khodng gia tri da biét (y1,
yn) dinh dang:

Yy =ft+D)+e
Trong do: - thanh phan phu tai c6 xét dén nhiéu cuia cac thong tin.
Piéu kién clia phuong phap:
- Poi trgng nang lvong phat trién twong déi 6n dinh theo thoi g ian.

i - Nhi*ng nhan t6 anh hwéng chung nhat cho su phét trién doi tvong nang luong
van duoc duy tri trong khoéng thoi gian nao day trong twong lai.

- & khdng co tac dong manh tlr bén ngodi dan t¢i nhitng dét bién trong qua trinh
phét trién doi tugng nang lug ng. Quatrinh di bao theo phwong phap ngoai suy dugc thé
hién qua so' do sau:

1.2. Danh gia

Phuong phap ngoai suy thuding 6 sai s6 du bao kha 16n.Nguyén nhan chinh dan
dén sai s6 du bao la do sy bién dong ctia moét s6 nhan t6 lién qua dén qua trinh tiéu thu
dién. Gia dién la mdt bién quan trong tac dong dén nhu cau phu tai. Cudc khiing hoang
ndng luong dau tién ndm 1973 da lam gia dién tdng 4,1% hang nam cho giai doan du
b&o 1974-1983. Gi4 dién ting tao ra céc thay ddi vé mé hinh nhu cdu phu tai cho giai
doan dv b&o. C6 gia thiét cho rang su thay di cau trdc trong mo hinh ding c6 thé 1a
nguyén nhan khéc gay rasai 6 dy bao.
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& Viét Nam, tir trudc dén nay phuong phap ngoai suy dugc ap dung khdng nhiéu
do thiéu luong thong tin can thiét vé tiéu thu dién trong qud khi. Tuy nhién, trong
nhiing ndm gan day voi viéc ap dung cac phan mém dv bao nhw SIMPLE-E, phuong
phdp ngoai suy da bat dau dugc st dung dé tinh toan dy bdo cho Tong so dd V1. BE ¢
thé ap dung thuan tién phurong phéap ngoai suy, can y thic dugc tdm quan trong cla
thong tin d€ thu thap va lwu gilr, dong thoi can phai trang bi cac co cau do can thiét.

2. Phuwong phap hdi quy twong quan
Phuong phap luan

Phuong phap nay nghién ctu méi trong quan gilra cac thanh phan kinh té, xa
hi... nham phat hién nhitng quan hé vé mat dinh lugng cla cac tham s6 dwa vao thong
ké todn hoc. Cac moi twrong quan dé gitp ching ta xac dinh duoc lwgng dién nang tiéu
thu. C6 hai loai phwong trinh hoi quy duoc (ng dung nhiéu trong hé théng dién: phwrong
trinh tuyén tinh va phuong trinh 1Ly thira.

Phuong trinh dang tuyén tinh:

DPay la dang phuong trinh théng dung nhét, né cho phép phéan tich danh gia su
anh hudng cuia cac nhan t6 doi voi tham s6 co ban can xet. Dang cla phuong trinh nay
bi€u dién nhu sau:

Y=a,+>a.X, (3-28)

i=1
Trong do:
n: S5 quan tréc; ao, &: cac hé s6 hdi quy; Xi: cac nhan t6 anh hudng, hay céc bién ngau
nhién; Y : tham 0 co ban, c6 thé coi laham clia cac bién ngau nhién.
Phuwong trinh dang luy thira:
Y = a, XX, X (3-29)

Dang phuong trinh (3-29) ding c6 thé dua vé dang phwong trinh (3-28) béng
céch |y logarit 2 vé. Viéc lya chon ham hoi quy dwgc ti€n hanh trén co s& so sanh céc
hé s6 twong quan, hé s6 trong quan clia dang phuong trinh nao 16n thi chon dang
phuong trinh do.

Khi c&c bién ngau nhién anh hudng dén qua trinh tiéu t hu dién Y ting 1én < lam
tng s6 an Xi va tang kich thudc bai toan nhwng thuat toan dé tim nghiém la nhu nhau.
Ngay nay VOi su trg gilip clia may tinh thi c&c phép toan do sé tré nén don gién, vén dé
dat ra la ching ta phai c6 mot bo div liéu qua khir di mic tin ciy dé xay dung ham hoi
quy, dua trén co s& xac dinh phu tai bang cac phuong phap: ding phiéu diéu tra, phrong
phép truc tiép... K&t qua cla phwong phap néu trén xéac dinh dugc cac hé sé hdi quy ai.
Viéc xac dinh mirc tiéu thu dién duoc xac dinh dua trén co s6 cla ai va cac yéu t6 anh
hudng khac.

3. Phuong phéap hé s6 dan hoi thu nhap
3.1. Noi dung phuwong phap

Nhu cau dién nang dugc dy bao theo nhu phuong phap “mé phdng kich ban” hién
dang duoc ap dung rong réi trong khu vuc vatrén thé gidi. Phuong phap ludn dy béo l&
trén co s& phat trién kinh té — x& hdi trung — dai han, nhu cau dién nang ciing nhu nhu cau
tiéu thu cac dang nang luong khac mo phong theo quan hé dan hoi véi toe do tang trudng
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kinh t&. Phuong phap nay thich hop véi cac dy bao trung va dai han. Pan hoi thu nhap

duoc xac dinh nhu sau: AA
dA% A (3-30)

Yo Tavee  AY

Y

Trong d6: oET - Hé s6 dan hoi thu nhd p; A% va 'Y % - Suét tang twong doi dién
nang va GDP; A - Dién nang st dung; Y - Giatri thu nhdp GDP; AvayY - Tang trudng
trung binh dién nang vathu nhap trong giai doan xét.

Céc hé sd dan hoi dugc xac dinh theo tirng nganh vatlrng mién lanh thd. Viéc xa c
dinh chling duoc tién hanh theo chudi phan tich quéa khit vaco sy tham khao kinh nghiém
tlr cac nwdc trén thé gidi vatrong khu vuc. Ngoai ra, cac yéu to quan trong khac tac dong
dén nhu cau dién duoc xét dén 1&

- Hé s6 dan hoi gia dién: Khi gia dién tang |1én, mdt s6 ho tiéu thu sé co xu hudng
chuyén sang st dung céc nhién liéu nang lugng khac hoac nguoc lai. Nhw vay vé mat thi
treong, gia cd moi loai nang luong dan dén tinh canh tranh cla loai d6. Hé s6 phan anh
gy thay d6i nhu cau dién ctia mot nganh hay khu wirc nao dé khi gia dién thay doi duoc
goi lahé s dan hoi gia.

- Hé s6 tiét kiém nang luong: tinh téi viéc &p dung tién bd khoa hoc k¥ thuat, thuc
hién tiét kiém nang luong, dac biét la trién khai cac chwong trinh guan ly phia nhu cau
DSM.

Ham 0 du bao 1a ham tong hop, du bdo nhu cau dién nang toan qudc duoc to hop
tlr nhu cau dién nang cho céac nganh kinh €, khu vuc dan dung vatir cac vung lanh tho.
Dan hoi thu nhap va gia biéu thi nhu cau nang lvgng thay doi do s thay déi gia nang
lvong vathu nhap trong mé hinh kinh té Iuong.

3.2. Phéan tich danh gia

Thong thuding, cac hé s8 dan hoi dugc xac dinh bang céc phan tich kinh té luong
clia cac chudi dif liéu theo thoi gian trong quéa khir. Biéu ndy khong thé 1am duoc & Viét
Nam vi c&c chubi dif liéu theo thoi gian nay khong dii vangay ca khi co du thi mt s6 su
phan bd sai léch tac dong dén nén kinh té Viét Nam s& lam mét tac dung clia cach tiép
can nay. Vi thé cac hé s6 dan hoi ding trong viéc phan tich du bao nhu cau nang lugng
thwong duoc Iwa chon bang cach md phong kinh nghiém clia cac quéc gia 1an can & thoi
diém maho c6 cac diéu kién va hoan canh tirong t. Cach tiép can ndy khong phéi la oé
dang vi mit s6 Iy do. Céc udc tinh Kinh trac thuong lakhong tin Gy va dé bi thay déi tuy
thudc vao viéc hinh thanh c&c quan hé gilra sir dung nang lvong va nhu ciu nang lueng
dling nhu cac tap hop dir liéu nhét dinh dang duwoc nghién aru. Phuong phap nay tng
dung tai Viét Nam mang nang tinh chuyén gia hon la cac tinh toan théng thuong.

4. Phuong phap chuyén gia

Veé thuc chét, phwong phéap chuyén gia la phuong phap dv bao ma két qud la cac
thong 5 do céc chuyén gia duva ra, hay noi dl]ng hon la s cong ndo dé khai thac va loi
dung trinh do uyén bac va Iy luan thanh thao vé chuyén mén, phong pht v& kha nang
thurc tién vakha nang man cam, nhay bén va thién huéng sau s&c vé tvong lai d6i voi doi

twong du béo clia mot tap thé cac nha khoa hoc, cac nha quan ly cung déi ngli can bd
thudc cac chuyén mon bao ham hay ndm trong mién 1an cén cta doi tugng du béo.
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Nhiém vu ctia phwong phap chuyén gia 1a dwa ra nhitng dv doan khach quan vé
tuvong lai phat trién ctia mdt Iinh viee hep clia khoa hoc hodc dua trén viéc xtr ly co hé
thdng céac danh gia dv doan clia chuyén gia. Sau khi da thu thap y kién cla cac chuyén
gia, én Xt ly c&c thdng tin theo phurong phdp xéc suét thdng ké Thuc té phuong phép
chuyén gia hoan toan mang tinh chi quan, phu thudc vao nhén thirc cta tirng ca nhén,
nhung khi daduoc xt ly theo phwong phéap xac sudt théng ké thi tinh chi quan sé dugc
khach quan hoa bdi cac md hinh todn hoc vavi vay c6 thé nang cao do tin cay cua dy
béo.

5. Phuong phap mang neural nhan tao

CO ba ngubn tri thong minh nhan tao bat chuwéc cac qua trinh dia bd oc va hé
thdng than kinh clia con ngudi la qua trinh x ly ngdn ngi, robot va cac hé neural nhan
tao. Hé neural nhan tao c6 (ing dung hau hét & cac linh vuc thwong mai, trong doé c6 du
béo. Mang neural ¢ kha ning chiét xuét thong tin tir nhitng di¥ liéu khong chac chan hay
nhitng di¥ liéu phirc tap nham phat hién ra nhitng xu hudng khdng quan sét duoc bang
mét thuong hodc hing mot s6 cac k¥ thuat may tinh khac.

Trong hé thdng neural, nhiéu thi du dugc lap chwong trinh trong may vi tinh.
Nhing thi du nay bao gdm toan bd cac mdi quan hé trong qua khit gitta cac bién co thé
anh hudng dén céc bién phu thudc. Chuong trinh hé thén g neural sau d6 bat chudc vi du
nay va o gang bat chudc méi quan hé co s& d6 bang cach hoc hoi khi xt ly. Qua trinh
hoc héi nay ding dugc goi la dao tao giébng nhu viéc ddo tao con ngudi trong cdng Vviéc.
M@t trong nhitng wu diém ndi bat ctia hé thong neural trong dv bao la phrong phap nay
khéng can phai xac dinh nhitng méi quan hé gitra cac bién s6 trudc. Phuong phap nay co
thé xac dinh nhor vao quatrinh hoc hdi vé cac mdi quan hé qua nhirng thi du da duoc dua
vao mdy. Bén canh dd, hé thdng neural khdng doi hdi bat ky gia dinh nao vé cac phan
phoi tong thé va khong gidng nhitng phuong phap dy bao truyén théng, nd co thé sk
dung ma khéng can c6 day da sé lugng cac so lieu can thiét. Chuvong trinh hé thdng
neura cd thé thay thé nhanh chdng mo hinh hién c6, vi du nhu phan tich hoi quy, dé dua
ranhi*ng du bao chinh xac makhéng can ngung tré cac hoat dong dang dién ra. Hé thng
neural dac biét hiru ich khi s6 liéu dau vao cé twong quan cao hay c6 sb lugng khong du,
hodc khi hé théng mang tinh phi tuyén cao. Phwong phap nay cho két qué du béo c6 dd
chinh x&c cao, dv bao duot Cac st Kién theo thoi gian.

Vi du tong hop 3.7:

Tinh todn phu tai dién lamdt khau rat quan trong trong qua trinh thiét ké cung
cAp dién. Khi tinh todn phai dam bao chinh xac dé ddm bao cac yéu cu vé kinh té va
kY thuat, déng thoi can phai tinh dén nhu cau mé rong clia phan xudng
1. Béc diém phan xudng

Day la phan xudng san xuat nhua, c6 dang hinh chir nhat vi chiéu dai 54m,
chiéu rong 18m, dién tich xung quanh 972m?, chiéu cao 7m. Xuong c6 nam ctra rg
vao, mot clra chinh réng 6m, bdn ctra phu réng rong 3m.

2. Théng 6 va mét bang phan xudng
BANG 3.1: THONG SO THIET BI PHAN XUONG 2
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TT Ky hiéu trén SO luvong Pam (KW) Cos;j Ksd
mat bang
1 1 4 10 0.8 0.4
2 2 4 8 0.9 0.5
3 3 2 15 0.85 0.6
4 4 1 5 0.95 0.7
5 5 2 12 0.85 0.6
6 6 4 7 0.85 0.5
7 7 5 10 0.9 0.4
8 8 3 5 0.8 0.5
9 9 3 15 0.85 0.6
10 10 3 8 0.9 0.7
11 12 5 6 0.8 0.6

57




(=] [&]
N EE'
— [=]
=31 O EIE' E
= E(,
| 7] =3
o i ep
% —
-anv"ﬁ
N :E)
%H §Z
=R =
=
Z
[5] E
H@
E 3=
(=]
(=] [&]

3. PHAN NHOM PHU TAI
Phan nhom phu tai dya trén céc yéu to:
- Céc thiét bi trong nhom c6 cung chirc nang.
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- Phan nhém theo khu wrce.

- Phan nhém cé chd y phan déu cong suat cho cac nhém.

- Dong tai clia trng nhém gan véi dong tai clia CB chuan.

- S5 nhém khong nén qua nhiéu.

4. XAC BINH PHU TAI TiINH TOAN CHO PHAN XUONG

Phan xudng duoc chia lam hai nhom:

Bang 3.2: Céac thong s6 & nhdm mot

TT | Ky hiéu S6 | Pdm |Cosj |Kg | Kyhiéu |Pgn.Cosj | Pgm.Kg
trén mat | luvong | trén mat
N - v W N "
bang (kew) bang
1 1 4 10 |1 0.8 0.4 | 1a,1b,1c,1 32 16
d
2 2 4 8 0.9 0.5 | 2a,2b,2c,2 28.8 16
d
3 3 2 15 |0.85 0.6 3a,3b 25.5 18
4 6 3 7 1085 0.5 | 6a,6b,6¢ 17.85 10.5
5 7 2 10 | 0.9 04 7a,7b 18 8
6 8 1 5 108 0.5 8a 4 25
7 12 2 6 0.8 0.6 12a,12b 9.6 7.2
Nhém 1 : 18 dong co (n,=18)
n,=18
18
D Py =160(kw)
i=1
- Hé s6 cong suét trung binh clia nhém mot :
18 .
ZCOS a-Famn 32+28.8+255+17.85+18+4+9.6
Cosj iy =2 = - : : — =0.848

18
Z Pdmi 1
i=1

- Hé s6 st dung trung binh :

160
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18
K ai1-Pi
Zl: ST 16416 +18+10.5+ 8+ 2.5+ 7.2

i Pdmi 1 160

i=1

=0.488

Keg1==

- Xac dinh phu tai tinh toan cho nhém mot theo phrong phép sb thiét bi ding dién
€O hiéu qua(npg)

+ SO thiét bi trong nhém 1 : n,=18

+ Thiét bi c6 cong suat 16n nhat : P ., =15kw.

+ S0 thiét bj c6 séng suat 1én hon hay bang mot nira P, (nig) © =12
ni 1

+ TOng cong sudt cda n;, thiét bi: Zl Poi + =122 (kw )

+Laptys6

iy = 12 o667

nl 18
12

Z P 122

P =11t—=""=07625.
160
z Pdmil
i=1

Tra do thi Npg1=f(ney, Pey) e bang 1-1: = nppq= 0.91.
= Npgi= Nhq+1.M=0.91.18=16,38.

Tra do thi K =f(Nng, Keg) t0 bang 1-2 1 1 = Kpp0=1.23.
+ Phu tai tinh toan cdla nhom 1 :

18
Per=Kimaxt - Kan - Y Py = 1.23.0.488 . 160 =96,038 KW.

i=1

Pu _ 9670388 =113.252 KVA.

Sin= -
Cog

Qu=+S% — P2 =4/113.2522 — 96.038% = 60.024 KVAR.

Nhém 2 : Tinh toan twong tw nhu nhém 1 ta c6 bang két qua sau :
Bang két qua phu tai cac nhém thiét bi :
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Nhom | S | Tong |Cosj | Py Qu |Su(KVR) |I4(A)
thiét | cong (KW) |(KVAR)
bi suat
(KW)
1 18 160 | 0.848 (96,038 | 60.024 | 113.252 | 172
2 18 163 | 0.861 111,492 | 65.860 | 129.491 | 197
- Phu tai tinh toan toan phan xuéng :
Chon K4 =0.9 ( ¢6 2 nhém may).
Cog ;.Ry;
Cos | o = ) i =O.848.128+ :?;61'16320.854.
+
2 P

i1

PndFKdt_ZZ: P = 0.9 .(96.038+111,492) =186.777 KW
i=1

Sital =

Pra

_186.777

Cog

tbpx

0.854

= 218.708 (KVAR).

Qua = S — P =4/218.7087 —186.7772 =113.788 KVAR.

|y = -
Ty, V3 03843

Sttdl

_ 218.708

=332.3 (A).

5. XAC DINH PHU TAI CHIEU SANG CUA PHAN XUONG THEO PHUONG

PHAP SUAT CHIEU SANG TREN MOT DON VI DIEN TIiCH

Do phan xu&ng cao 7 m, chon den HID ¢6 P=8(W/m?), cong suit 250W,

cosj .=0,6. Phan xudng c6 dién tich F= 972m?,

Pyes = Po.F =8.972 = 7.776 KW.
Cosj =0,6 =tagj = 1.3333.

Qtes = Pues 10] s =7.776.1.333 =10.368 KVAR
6. PHU TAI TINH TOAN TOAN PHAN XUONG

Pitpx = Pral + Pries = 186.777+7.776 = 194.553 KW.

Quipx = Qual + Qutes = 113.788 + 10.368 =122.156 KVAR.

Stpx = /Py + Q3 =+194.553 +122.156° =229.723 KVA
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| ttpx

Six  _229.723 _

U, /3 03843
7. XAC DINH TAM PHU TAI CUA NHOM VA CUA PHAN XUONG.

349 A.

Tam phu tai lavi tri dé dat td phan phdi, ti dong luc, may bién ap sé& dam béo chi
tiéu kinh té nhat, tén thit cong sudt, dién niang vasut ap labé nhét.
a. TOADO TAM PHU TAI NHOM 1 :

18

Z Xil'Pil
& _ 2245.06

Xnh1=""1 160 =14.03 m.
2Py
i=1
18
2, YRl 1708
Y= g——= 160 ~ 1067 m.
2Py

Bang 3.3 TOA DO VI TRi CUA TUNG MAY & NHOM 1

1=1

TT | Ky hiéu trén | Pyn(KW) | X(m) Y(m) | X.Pgm Y P
mat bang
1 la 10 5.74 16.093 |57.4 160.93
2 1b 10 8.2 16.093 | 82 160.93
3 1c 10 10.66 16.093 | 106.6 160.93
4 1d 10 6.56 14.212 | 65.6 142.12
5 2a 8 6.97 7.524 | 55.76 60.192
6 2b 8 11.07 7.524 | 88.56 60.192
7 2c 8 15.17 7524 | 121.36 60.192
8 2d 8 10455 | 14.212 | 83.6 113.696
9 3a 15 11.685 3.135 | 175.275| 47.025
10 3b 15 14.76 3135 | 2214 47.025
11 6a 7 15.99 16.593 | 111.93 116.15
12 6b 7 20.09 16.093 | 140.63 | 112.65
13 6c 7 17.835 1672 |124.845| 11.704
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14 7a 10 32595 | 163 |32595 163
15 7b 10 36.695 | 16.3 |366.95 163
16 8a 5 18.04 | 13.794 |90.2 68.97
17 12a 6 2255 | 9.823 |135 59
18 12b 6 2255 | 5643 |135 33.9

b. TOA DO TAM PHU TAI NHOM 2 :

i
Xi2'|:)i2
Xpp= A= 980288_ o1
163
>R,
i
Yi2-Ps
Y= 2= 1829699 555,
163
>R
1=1
Bang 3.4: TOA DO VI TRi CUA TUNG MAY O NHOM 2
TT |Ky hiéutrén | Pgn(KW) | X(m) Y(M) | X.Pgm | Y.Pm
mat bang

1 4 5 42.4 6.48 212 32.4
2 5a 12 44.89 16.3 538.7 | 195.6
3 5b 12 44.89 14.21 | 5387 |170.52
4 6d 7 33.82 1.67 | 236.74 | 11.69
5 7a 10 32.59 16.3 3259 | 163
6 7b 10 36.69 16.3 3259 | 163
7 7c 10 34.64 1421 | 3464 | 1421
8 8b 5 48.38 1421 | 2419 | 71.05
9 8c 5 4551 1.67 | 22755 | 8.35
10 9a 15 47.35 16.3 | 710.25 | 2445
11 9 15 40.8 9.61 612 | 144.15
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12 9c 15 43.87 9.61 658 144.15
13 10a 8 49.61 16.3 397 130.4
14 10b 8 42.23 1.67 337.84 | 13.36
15 10c 8 38.74 1.67 310 13.36
16 12c 6 51.25 10.45 307.5 62.7

17 12d 6 51.256 6.68 307.5 40.1

18 12e 6 38.13 14.21 228.8 | 85.26

c. TOA DO TAM PHU TAI PHAN XUONG :

2
Z Xowi Py 14.03.96.038 + 42.1.111.492
Xpx =22 = O ==Y~ 99,11 m.
2 96.038+111.492
2Py
j=1
2
ZYnhj 'Pttj
3 _ 10.67.96.038+11.225.111.492 _
Y ox =27 = =109 m.
TR 96.038 +111.492
ttj

j=1
8. XAC PINH VI TRI BAT TU CHO TUNG NHOM MAY
Viéc chon lya vi tri dat t0 dwa vao mot s6 yéu cu sau :

- TG dat gan tam phu tai.
- Thuén loi cho viéc quan sat toan nhdm may, toan phan xudng.
- Khdng géy can tro.
- Gan clra ra vao.
- Thong thoang.
Tuy vao dia hinh thyc té clia nhamay, ta chon vi tri thich hgp theo cac tiéu chi trén.
Cau hoi va bai tap chuong 3
Cau hoi
1. Vi sao khi thiét ké hé thong cung cdp dién cho 1 cong trinh, viéc dau tién |a phai
x&c dinh phu tai tinh todn ctia cong trinh d6?

2. B0 thi phu tai dién la gi? Biét do thi phu tai dién dé lam gi? Co cac loai do thi
phu tai dién nao?

3. C6 may phuong phap xac dinh phu tai tinh toan cho phan xudng? Cach chon
phwong phap xac dinh phu tai tinh toan cho phan xudng?
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Bai tap

1. Hay xé&c dinh phu tai tinh toan cta xi nghiép stra chita co khi gdm 3 phan xudng
gidng nhau. SO thiét bi va cong sudt dinh mic moi thiét bi trong moi phan xudng cho
trong bang sau:

Tén nhoém | Tén thiét bi trong nhém | 6 lwong | Cong suét dinh | Cog
thiét bi muc tirng thiét
bi Pam(KW)

Nhém 1 May tién ren 2 6 0.6
May tiénren 2 7 0.6
May tién ren 2 10 0.7
M,éy tién ren cdp chinh 1 2 0.6
X&c cao
Mdéy doatoa do 1 3 0.6

Nhém 2 Méay xoc 2 4 0.75
May phay ngang 1 7 0.7
May phay dtrng 2 3 0.6
Méay mai phang 1 3 0.6
May khoan d¥ng 2 5 0.7

Nhém 3 May cit mép 1 5 0.6
May mai van nang 1 18 0.65
Méay mai dao cat got 1 1 0.75
May mai mii khoan 1 2 0.8
May mai tron 1 15 0.75
May mai thd 1 3 0.6
May khoan ban 2 0.8 0.6

Hé sb str dung cla cac may trong phan xuwéng : kg = 0.16,k4=0.85
Dién tich phan xudng : S = 500m?, P,= 13 W/m? , cosp = 0.6
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2. Xéc dinh phu téi tinh toan cia phan xu®ng hoa chét c6 dién tich 1a 1000 m?, S5 liéu
cla cac thiét bi cho trong bang sau:

Tén thiét bi Cong suat moi S5 lwong Kne | cog
thiét bi(Kw) | thiét bi(céai)
Nhom thiét bi van chuyén 10 14 0.8 | 0.75
Nhoém méy pha nhién liéu 5 1 035| 05
Nhom déng co may khudy 6 20 0.6 | 0.75
Nhom quat gidé, bom nuéc 3 7 0.8 | 0.85

3. Cho mot hé théng cac phu tai nhu so d6 hinh 1. Hay tinh chon cap dién ap cung cap cho
céc phu tai nay. Biét ngudn cun g cap xudt phat tir diém M va khodng cach gitra cac khoang la
5Km.

P> P1= 100 kW
P2= 50 kW
- P3 P3= 150 kW
() ® P4= 250 kW
PG P5 = 100kW
o P6 = 50kW
M P4
¢
Hinh 1
4. Cho céc phu tai nhw hinh 2. Tinh chon s6 thiét bi lam viéc hiéu qud hq?
5x 10 kW
| @ 5 x 15 kW
@ 3x 25 kW
@ 5x 30 kW
' . 2 x35kw
—©®
Hinh 2

5. Phan xudng stra chita co khi c¢& trung c6 st dung céc dong co khdng dong bd truyén dong
cho cac médy cong cu. Ngudi ta chia cac may cong cu theo nhém nhu sau :

Nhém 1: 3 d/c 75 kW ; 4 d/c 60 kW ; 1 d/c 90 KW. Kg = 0,4 ; cosp = 0,8.
Nhém 2 : 5 d/c 45 kW ; 3 d/c 30 kW ; 2 d/c 55 kW. Kgg = 0,3 ; cosp = 0,75
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Nhom 3 : 13 d/c 15 kW ; 6 d/c 20 kW ; 11 d/c 9 kW. Kg = 0,6 ; cosp = 0,65
Phan xudng dugc cung cdp dién tir ludi 3 pha 380/220 V.Cho rang cac nhom may lam
viéc lién tuc. Hay xéc dinh phu téi tinh toan cla phan xuwéng.
6. Tram bom nuwéc cla huyén T.B.cé bé tri nhiéu loai may bom phuc vu cho nhiéu cong doan
twoi tiéu, do d6 bao gom : 2 d/c 250 kW ; 3 d/c 75 kW ; 4 d/c 45 kW ; phu tai chiéu sang P =

17,5 kW. Biét dong co bom c6 K¢ = 0,8 ; cosp = 0,8 ; vatram bom nhan dién tr luéi 3 pha
380/220 V. Hay xéc dinh phu tai tinh toan cho tram bom trén.

7. Tinh Ny, cla nhom thiét bi sau : 5 dong co 120kw, 2 dong co 90kw, 3 dong co
60kw, 6 dong co 20kw, 10 dong co 10kw

8. Xéc dinh tri s6 ny d6i véi nhom thiét bi bao gom : 3 dong co dién cong sudt moi
dong co 120kw, 4 dong co dién moi dong co 90kw, 3 dong co 50kw, 6 dong co 20kw,
12 déng co moi chiéc 10kw

9. Khao sat mét nha may thuc té€, 1y so liéu vatinh toan phu tai cho nha may do.
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Chuong 4
SO PO VA KET CAU MANG HA AP
4.1 Khai niém chung.

Chon phuong an cung cép dién bao gom: chon cép dién ap, nguén dién, so do
nOi day, phwong thic van hanh .... v..v...cac van dé nay c6 anh hudngtryc tiép dén van
hanh, khai thac ca phat huy hiéu qua ctia hé thing cung cép dién .

Mubn thuc hién ding dan va hop Iy nhét, ta phai thu thap va phan tich day du
céc SO liéu ban dau, trong d6 so liéu vé nhu cau dién la $ liéu quan trong nhat ,dong
thoi sau do phai ti€én hanh so sanh gilra cac phwong an da duoc dé ra vé phuong dién
kinh té€ va ky thuat. Ngoai ra con phai biét két hop cac yéu cau vé phat trién kinh té
chung variéng cla dia phvong, van dung t6t cac cha trwong cla nha nudéc.

- Phuong an cung cép dién duoc xem lahop ly néu thda mén nhitng yéu ciu sau:

- Pam bao chét lugng dién, tic 1a dam bao tan s6 qua dién &p nam trong pham vi
cho phép.

- Dam bao do tin cay, tinh lién tuc cung cap dién phu hop véi yéu cau cla phu tai.
- Thuén tién trong van hanh, Iap rap va sia chira.
- Cb céc chi tiéu kinh t va ky thuat hop ly.
4.2 C4c hé thdng dién ha ap.
Hé thdng dién ha ap thuwong cé cap dién ap: 110V, 220V, 400V, 6kV va 10kV.

Hé thdng dién thuong di trén khdng, cap ngam, di men tudng va di trong cac
hop céch dién.

Lwa chon hop ly cap dién ap dinh mic
U =4,34+/1+16P,[KV] (4.1)
Trong do: P = Cong sudt truyén tai [MW]
| = khodng céch truyén tai [km]
Cong thirc ndy cho két quéa kha tin cay véi | < 250km va S < 60MVA
Khi nhirng khodng céch Ién hon va cong suét truyén tai I¢n hon ta nén dung cong thirc
Zaesski (Nga)

U =+/P(01+0,0151),[KV] (4.2)

O day: P tinh bang KW.
Ngoai rataco thé dung cong thirc clia Vaykert (Buc)
& day S tinh bing MVA, val tinh bang km.

Thire t€ dién ap phu thude rat nhiéu yéu t khac ngoai Sval, do vay chi s6 dién ap
duoc tinh theo céc cong thirc trén chi la gan ding.

Bang 4.1. Gia tri gan ding gitra U voi cong sudt truyén tai S vachiéu dai |
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Cap dién ap cla

Loai dutng day

Cong suét truyén tai

Khoang cach | [km]

mang U, [KV] [KW]
0,22 -Trén khoéng <50 <0,15
- Cép <100 <0,20
0,38 - Trén khodng <100 <0,25
- Cép <175 <0,35
6 - Trén khong < 2000 5+10
- Cép < 3000 <8
10 - Trén khong < 3000 <8+15
- Cép < 5000 <10
35 - Trén khong 2000 + 10.000 20 = 50
110 - Trén khong 10.000 -+ 50.000 50 + 150
220 - Trén khong 100.000 + 150.000 | 200 + 300

4.3 So do ndi day mang ha ap:

* Yéu cAu:

- Pam bao chét lugng dién nang
- Bam bdo lién tuc cung cép dién theo yéu cau phu tai

- An toan trong van hanh.
- Linh hoat khi cé su c6 vathuén tién stra chira.
- Dam bao tinh kinh té : it ton kim loai mau.

- So d6 ndi day don gian, rd rang.

4.3.1. Nhirng van dé chung vé lu¢i dién & ho tiéu thu:
Trang thiét bi dién & ho tiéu thu gom co:
- Thiét bi tiéu thu dién.

- Ludi dién.

Ve ludi dién co6 2 loai:

+ Luw@i cung cap la ludi dién tir ngudn dwa dén diém phan phoi.

+ Ludi dién phan phoi la ludi dién ndi tir diém phan phoi cudi cung dén ho tiéu

thu dién.

Nhitng diém phan phoi & dién &p dudi 1000V la nhirng bang phan phéi (hoac la

ti phan phoi).

4.3.2 Céc so do chinh:
LuGi dién dua dén ho tiéu thu thuc hién theo 2 so do ndi day chin h sau:
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- So dd hinhtia
- So do dang phan nhanh.

Tl 2 so d0 chinh trén £ ph6i hgp véi nhau thanh nhiéu loai so d6 khac nhau
phuc vu cho céc hg tiéu thu cé nhitng dac diém khac nhau.

- So do hinhtia: dé cung cép cho céac phu tai phan tan. Tl thanh céi ctia tram bién
ap c6 cac duong day dan dén céac td phan ph6i dong luc. Tir td phén phéi dong
lwc c6 cac dudng day dan dén phu tai.

+ M®i h tiéu thu dwoc cung cdp bang 1 16 riéng biét di tir 1 diém chung. Loai so
dd nay c6 do tin cay twong dbi cao, nd thudng dugc du ng trong cac phan xudng
co céc thiét bi phan tan trén dién tich rong nhu: phan xudng gia cong co khi,

dét, soi ... é
0.4kV

.

YYYO¥YYYO oYYy
k112

Hinh 4.1 So do hinh tia c6 10 riéng
So do hinh tia dé cung cdp cho phu tai tap trung cé cong suét twong doi lon,
trong so do nay tr thanh céi clia tram bién ap c6 cac duong day cung cép thang
cho céc phu tai.

S

| |
b6 & 6o

Hinh 4.2 So dd hinh tia ha thé

- So do phan nhanh theong dugc dung trong cac phan xudng c6 phu tai khong

quan trong. é
0.4kV
IEEEE

Hinh 4.3 So do tia két hgp phan nhanh
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- So do may bién &p — thanh céi, & so d6 nay may bién ap cung cap dién cho cac
thanh cai dat doc theo phan xudng. Tt cac thanh cai do c6 cac dudong day dan
dén cac tt phan hpdi dong lwc hodc dén cac phu tai tap trung khéac.

0

RERERILARE
YYY YV Vv
YYYYYVYOYY

Hinh 4.4 So do hinh tia nhiéu tang

+ So dd nay thuong duoc dung trong cac phan xuéng cé phu tai twong doi 16n va
phan bd déu trén dién tich rong. Nho cd céac thanh cai chay doc theo phén
Xuwdng mang co thé tai dugc cong sudt Ién gidm duoc cac ton that vé cong suat
va dién ap.

- So do may bién ap — duong truc, loai so do nay thuong duoc dung dé cung cap
cho céc phu tai phan b rai theo chiéu dai.

- P0i v6i so do dang phan nhanh, thi ¢6 nhiéu ho tiéu thu hay nhiéu diém phéan
phoi dugc cung cép tir cdc vi tri khac nhau trén truc chinh:

— |
LTy IR R
Hinh 4.5 So dd hinh phan nhanh
+ So dd hdn hop cé hang loat cac diém phén phéi dugc cung cép tir mot duong

truc chinh (hay tir mét nhanh chinh) va tr cac diém phéan ph6i nay s& cung cép
theo dang hinh tia cho céc ho tiéu thy.

+ Duong truc chinh c6 thé c6 dang vong, c&c vong cd thé 1am viéc theo dang vong
hd bang cach ngat bdi thiét bi & diém A:

—(O— A

Hinh 4.6 So d6 mach vong
4.3.3 So do duoc str dung doi véi cac loai ho tiéu thu khac nhau :
a. So dd cung cép dién cho ho tiéu thu loai 1:
- HO ndy yéu cu phai thuong xuyén lién tuc cung cdp dién cho chéu sang va
dong lwc.
+ Dam bao cung cdp dién tlr 2 nguodn theo 2 dudng truc chinh tir 2 ngudn khac
nhau:
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Hinh 4.7 So d6 dung cho ho loai 1

So d6 cung cép dién don gian cda 1 bang phan phéi c6 2 dudng day cung cép tir
2 tram bién 4p khac nhau, twong tw nhw so do trén, nhung & day khong cé dao
céch ly & phan doan, viéc chuyén tr mot ngudn nay sang nguon kia dugc thyc
hién bang mot cau dao chuyén déi: (

Hinh 4.8 So d6 dung cho hd loai 1 tr ti phan phoi
b. So d6 cung cap dién cla xi nghiép cong nghiép :
Do cong suét tiéu thu ctia xi nghiép kha Ién nén cac xi nghiép thuong lay dién
ter ludi dién ap trén 1000V.
Theo tiéu chuan Ve viéc “ dat cac thiét bi dén 1000V “, thi cac dwong day dién
clia c&c xi nghiép c6 cong sudt yéu cau tir trén 50 KVA phai ndi dén ludi dién
thong qua tram ha ap dat ngay tai xi nghiép, tram nay c6 thé cung cap cho 1 s
ho tiéu thu cla ludi anh sang cong cong.
So d6 ndi day chinh cua ludi dién cdng nghiép phu thudc vao s6 lugng ngudn
dién cung cdp, vao giatri dong dién can thiét vavao hd tiéu thu loai nao.
Hé thdng thiét bi phan phdi dién cta 1 xi nghiép cong nghiép thudng gom cac
phan tlr sau day:
+ Tram ha ap.
+ Bang phan phadi tong, cac bang dién chinh va phu.
+ Luoi dién.
Ludi cung cap va phan phoi dién xoay chiéu 3 pha c6 thé co dién ap trén 1000V
(3,6,10,15.....35 KV) , va dién ap thap dud¢i 1000V (127, 220, 380, 500V,...).

Lwai ap thap nhd hon 1000V clia xi nghiép cong nghiép thuong laloai hinh tia,
doéi khi loai hinh truc chinh:
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Trl Tr2
Hinh 4.9 So do tia truc chinh
* S dd noi day doi vai chiéu sang bao vé an toan:
Anh sang bao vé an toan phai dugc cung cép tir mot ngudn riéng biét, nguon
nay co thé latd may phat dién riéng hodc bing ac quy ... c6 anh sang bao vé dé
c0 thé tiép tuc dugc cong viéc giadi quyét s co hay trong truong hop nguy hiém.
- Lu6i dién anh sang bao vé an toan, khong duoc phép ndi véi bét ky 1 ho tiéu
thu ndo khéc ngoai viéc ddm bao &4nh sang bao Vé.
4.4 Két cau mang dién:
Tuy theo qui md clia cdng trinh cdng nghiép co thé vach ra so do cdp dién thich
hop.

Vi 1 xudng co khi nhd, mot to san xudt co khi khoang vai chuc KW thi khong
can thiét phai dat 1 tram bién ap riéng, chi can ldy 1 dudng ha ap tir tram bién &p gan
nhat:

Hinh 4.10 So do cap dién cho 1 xuéng co khi nho
So do cap dién cho 1 xi nghiép nhd, gdbm mat vai nha xwéng, cong sudt c& vai
tram KW nhat thiét phai xay dwng tram bién ap riéng. Hé thdng cdp dién cho xi nghiép
nay bao gdbm 1 dudng day trung 4p nhan dién tir hé thdng (tram BATG hoac dudng
day trung &p gan nhat), mot tram bi€n ap xi nghiép, mot mang lu¢i ha ap cép dién cho
cac may mac, thiét bi dat trong xi nghiép:
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Hinh 4.11: So d6 cap dién cho 1 xi nghiép qui mé nho

Doi v6i cac xi nghiép 16n bao gébm hang chuc phan xuéng céng suat Ién toi
hang van KW. Tai xi nghiép nay phai xay dyng 1 tram PPTT nhén dién tir hé thong vé
cip dién cho cac tram BAPX, s6 lugng may BAPX tuy theo qui m6 dia xi nghiép,
cong sudt clia cac phan xudng vavi tri gitta ching. Phan xudng l6n co thé dat riéng 1
TBA, vai 3 phan xuang nhd cé thé dat chung 1 TBA.

Vi i nghiép c6 qui mo vira c6 2, 3 TBA thi khong nén xay dung tram PPTT
vi khéng kinh té. Truong hop nay tot nhét la dua thang cap trung ap dén cép dién tirng
tram.

Hinh 4.12: So d0 cap dién cho 1 xi nghiép qui mo vira

Dai voi cac xi nghiép c6 qui mo 16n, khd khan la viéc chon s6 lvong va dung
lwvong cac TBAPX vaviéc vach ra so do ndi day tir tram PPTT dén cac TBA. Thuong
nguoi thiét ké phai vach ra vai 3 phirong an mang cao ap xi nghiép, ti€n hanh so sanh
kinh t€- k¥ thuat dé lva chon phwong an t6i wu.
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Hinh 4.13 So do cap dién cho 1 xi nghiép qui m6 Ién
4.4.1 K&t cdu mang dong lwc phan xwdng:
1. Két cau clia dutng day trén khéng:
Buong day trén khong duoc dung rong réi vi so voi dutng cap thi von dau tr it
hon, dé thi cong, dé phat trién va sira chira cho hw hang.
Theo dién &p dinh mrc va pham vi st dung, nguoi ta phan ra dwong day trén
khong ralam 3 cp:
+ Cap 1 :Dlong day co Uy,=35- 220K V.
+ Cép 2 : Buong day c6 U, =1- 22K V.
+ Céap 3: Blrong day c6é Uy, <1KV.
Pudng day trén khéng gbm céac bd phan co ban: day dan, cot, xa sk, ta chéng
rung, kep day ...
a. Day dan : yéu ciu co ban ddi véi day dan ladan dién tot va bén.
Déy dan dién tot: gobm cac loai day dong, nhém, nhom 16i thép va thép. Day
ddng dan dién t6t nhat nhung vi ddy dong dat nén chi dung & nhitng noi quan trong.

Hién nay ph6 bién nhéat 1a dung ddy nhém, vi ddy nhom khong duoc bén 1am, nén &
nhitng dudng day co dién ap cao c6 khoang vuot va sikc cang lon nguoi ta thuong
ding day nhdm 18i thép, phan nhom dé dan dién, 18i thép & trong diing dé tang do bén
cho day dan.

Mang ngoai troi thuong ding day tran mang trong nha dé an toan nguoi ta
dung day dén c6 boc cach dién. Day din méc trén cao phai vuot khoang cach tir cot
nay dén cdt khac, do do day dan phai bén. Dé tang do bén, ngudi ta ché tao cac loai
day nhiéu soi bén lai vi nhau hodc c6 cu tao phan ngoai 1anhém, phan 16i [athép .

Yéu du d6i vai day dan la dan dién t6t va bén. Day dién thudng cé céc loai:
day dong, nhdom, nhém 16i thép va thép. Bong dan dién t6t nhat nhwng dong dat tién,
hiém vala kim laai wu tién cho quan sy nén chi ding dong & mdi trudng cé chét an
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mon kim loai. Phd bién nhat diing ddy nhdm chi bang 2/3 d6 dan dién clia day dong
nhwng nhdm ré tién vanhe hon dong.

Pé ting cuong do bén nguoi ta thuoing dung day nhém I6i thép. Phan thép ¢ 16i
dung @ tang cudng dd bén cho day dan.

Day thép din dién kém nhat, song bén va ré tién nén dung & mang dién nong
thon hay & noi khong quan trong.

Mt s ki hiéu loai day dan nhap tir Nga thutng duoc ding & dét nudc ta.
M — Day ddng gom mat hay nhiéu sgi cung duong kinh van thanh day xoan.
A - Day dan nhdm gbdm bay soi hay nhiéu sgi van thanh day xoan.

AKr — D&y dan nhém, c6 khoang khong gian gitta cac sgi dy, trir mét
ngoai, dwoc bdi mé trung tinh chia nhiét.

AC - Day din nhdm ma &i |a cac day thép trang kém.
ACKC - Day dan ma hiéu AC, nhung khoang khéng gian gitt a cac day va
|Gi thép, ké ca mat ngoai, duoc bdi m& trung tinh chia nhiét cao.

ACK - Day dan ma hiéu AC, nhung IGi thép dugc cach dién bang hai day
poliétilen mdng. 16i thép nhiéu soi, dudi ddy poliétilen dugc bdi md trunh tinh chiu
nhiét cao.

Ngoai racon co cac loai:
ACY - Day dan nhom I6i thép, co ciu tao tang cudng.
ACO - D&y dan nhom I6i thép cb ciu tao giam nhe.

PEé dam bao an toan, ngudi ta quy dinh tiét dién day nhé nhat cho phép tly theo
loai day vacip duv ong day.

b. Cot dién :

- Phan loai cot theo vat liéu lam odt thi co 3 laai cot: cot tre va g, cot bé tong bt
sit, cOt sat.

- COt g0, tre: thudng duoc ding & mang ndng thon, c6 dién ap thip vi kha ning
chiu lwc kém va chong muc.

- COt bé tbng oot sét:

+ Uu : CO tudi tho cao, chiu luc tot, bén va tuong ddi ré. Vi thé loai cot nay dugc
dung rong réi & cd mang dién &p thép lan cao ap.

+ Nhuoc : nang né, khé khan khi van chuyén xa.

- COt sét, thép:

+ COt nay chiu lyc tot, c6 thé lam cao nén thuong duogc dulng dé 1am obt vuot
sdng, vuot dudng cai. Do c6 thé ché tao tirng bd phan roi lap rap nén thuan tién
trong viéc van chuyén di xa.

+ Giathanh cao, chi phi bdo quan lon vi phéai son chong ri dinh ky.

- Phéan loai cot theo chirc nang thi ¢o 2 loai cot: cot néo goc vac 6t trung gian.

+ COt néo goc: dé kep chit day dan & 1 s6 diém trén duong di cta day, phai chiu
lwc kéo 16n nén cot néo phai bén, cing.
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+ COt trung gian: dé gilr day dan & 1 dd cao cho trudc vakhong phai chiu luc kéo.

Tuy theo muc dich st dung, cot clia cac duong day cé thé phan thanh céc loai
sau: ot trung gian, cot néo, cot gdc, cdt cudi, cot chuyén va ot chuyén dung. Theo dat
tinh lam viéc, c6t duong day trén khdng chialam hai loai cét néo va cdt trung gian.

Cot néo diing dé cdt chat day dan & mot s6 diém trén duong di clia duong day
trén khong va phai chiu toan bd luc keo clia day dan vaday chong sét gitra cac cot néo.
Céc loai cOt ndy yéu ciu phai cirng vabén. cot néo ¢ thé c6 cdu tric binh th wong hoic
cau tric dat biét.

COt trung gian ding dé gitr day dan & do cao cho truwéc va khong chiu luc kéo
clla day dan vaday chong sét, hodc chi mot phan luc kéo do.

Cot thdng dung c¢é céu tric binh thudng gioi 1a cot binh thyng. Cot c6 cdu tric
dat biét dung trong cac truong hop riéng biét gioi la cdt chuyén dung.

Vé phuong dién vat liéu lam cdt, c6 ba loai chinh:

COt go, tre-cOt bé tdng oot sit — cot sat thép.

v/ COt go tre:Cot gd tre c6 vu diém la cach dién t6t, ¢6 nhuoc diém l1a chong
muc, do bén kém. GO, tre lam cot dién phai xt ly, son tam chat chﬁgg mOi muc. COt
tre thuwong dung & ndng thon. Cot go dung & mang dién ap thap, néu go xu ly tot co thé
diing & cép dién &p 35KV, 66KV.

v' COt bé tong cot sé’g: Loai nay chiu lyc tot, bén, tudi tho cao vareé tién. Nh woc
diém lanang, kho van chuyén di xa. Cot nay d yoc dung & mang dién 4p cao vathap.

v/ COt sat: Loai ndy co chiéu cao kha 16n, chiu lyc t6t, th wong dung dé lam oot
vurot séng, vuot cau, vuot duong sat, lam cot goc v.v...Khuyét diém loai nay la gi
thanh cao, chi phi bdo quan I&n va phai son dinh ky.

c. Xangang : dung dé d& st cach dién vatao khoang cach gitra cac day dan.
d. St cach dién :dé cach dién gitra day dan va céc bd phan khong dan dién: xa ngang
va clt.

- Q¥ phai c6 tinh nang cach dién cao, chiu dugc dién ap cla duong day lic binh

thuong va khi qua dién ap vi bi sét dan h. S phai du bén, chiu duoc lwc kéo .

- 9 co6 2 loai chinh :
+ S ding, thuong cd U 4, <35 KV.
+ S bét, treo thanh chudi, dung trong treong hop duong day cé

U gm =35 KV.
* Khoang cach trung binh gifra cac pha day dan (D) b tri trén cdt duoc qui din h:
U< 1KV : Dn=0.4-0.6 m
Ugmn=6-10 KV : D,=0.8-1.2m
Uim=35KV : Dp=14m
Usimn=110KV : Dh=4-6m
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a) St ding. b) St dia.
Hinh 4.14: Hinh dang st cach dién.

2. K&t cau ciia mang cap:

- Uu: Cép duoc ché tao chac chan, cach dién t6t dugc dat dudi dat hodc trong
ham danh riéng cho cap nén tranh dwoc cac va dap co khi.

- Nhuoc : gia thanh dat, vi vay cap thudng dugc ding & nhitng noi quan trong,
kho khan trong viéc thic hién ré nhanh cap.

- Dién khang cua cap rat bé so véi duong day trén khong cung tiét dién nén giam
dugc ton that cong suat vaton that dién p (x;=0.08Q2/km).
- Cép cd Ugn< 1KV : ¢6 cach dién bang cao su hodc dau.
- Cép c6 Ugn>1KYV : thuding la cép 3 pha c6 cach dién bang dau.
3. K&t cau ciia mang dién phan xuéng:
a. Day dan :
- Day c6 vd boc céch dién, dugc dat trén sik cach dién hodc dat trong 6ng.
- DE dam bao an toan khi ding day dan phai dam bao céac khoang cach sau:
+ Chiéu cao tlir day dan dén mat dat > 3.5 m.
+ Tiét dién day dan phai thoad man diéu kién do bén co khi.
b. Thanh cai :

O cé4c phan xudng c6 mat do phu tai 1on va phan b déu doc theo phan xudng
thi nguoi ta ddt cac thanh céi doc theo nha xudng. Tl cac thanh cai do co cac duong
déy ludng trong 6ng dan dén céac ti phan phdi dong lwc. Tir td phan phéi dong luc cé
cac duong day dan dén cac may san xuat.

c. Cép:

_ Trong phan xudng hay dung cap cao su, loai cap ndy co thé dé ngoai khong khi
( dan doc twong, xanha) hodc dét trong cac rénh cap.
d. Thanh céi kiéu hop:

Loai thanh céi nay duoc boc kin trong hop §ét, moi doan thanh cai dai khdang 3
m, ¢t 0.8 m lai c6 1 hop n6i day gom cac dau cam, cau chi va day dan dén cac may.
Thanh céi ki€éu hop duoc lap trén cac gid cach mat dat 2.5 - 3.5 m.

4.4.2. So do ndi day mang chiéu sang:
a. So do ndi day ddi voi chiéu sang bao vé an toan.
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Trong mdt s6 truong hop, anh sng dé bao vé an toan can phai duoc cung cip tir
mot nguon riéng biét hay tir mot ludi cung cap riéng biét hinh 3,13 va 3.14. Nguon nay
co thé 1atd may phat riéng, ciing c6 thé 1a hé thng binh &c quy v.v... S& di phai c6 anh
séng bao vé dé co thé tiép tuc dugc cong viéc giai quyét su cd, cling nhu trong truong
hop nguy hiém dé nguoi ta c6 thé thdy duong ra khdi khu vire nay.

1. I
LH_%') . E:.
TS
00,01

Hinh 4.15 So do chiéu sang c6 bao vé
1. Tl bang chiéu sang lam viéc.
2. Tir hé thng binh &c quy.
3. Hé thdng chiéu sang an toan bao Vve.
* Chay: Lugi dién &nh sang bo vé an toan, khéng dwoc ndi véi béat ky hd tiéu thu
nao khéac, ngoai viéc dam bao anh sang bao vé.

Luwoi dién ap anh sang bao vé thuong co cap dién ap nhe & ludi dién anh sang
binh thudng; chi trir truong hop dac biét, va gy tiéu thu cua lugi dién anh sang bao vé
an toan bé thi nguoi ta ding hé théng binh ac quy cd dién ap 24 V.

b. So d6 ndi day cla hé thdng chiéu sang cuc bd.

Anh sang cuc bo nhv da néu & phan trwéc, dé la &nh sang du ng cho cac bing
th(r nghiém, cho viéc gia cong cac chi tiét trén may cong cu, hodac cho mot sé ndi can
thi€t khacv.v...

Pién ap cung cap cho hé théng chiéu sang cuc bd & cac bang thir nghiém hodc &
céc may cong cu thuong 1a36V hay 24V.

Nhitng dén di dong bang tay thutng ding céc cép dién &p sau:

- O nhitng gian phong khéng nguy hiém (theo quan diém dién &p tiép xdc nguy
hiém) thi cap dién ap thuong ding la 120V.

- & nhitng gian phong nguy hiém: 36V va 24V, con trong truong hop rét nguy
hiém 1212V hay 6V.

- O nhitng noi ndi “stp de”, nhitng khu vic nhiéu vat liéu kim loai dan dién,
trong cac hdm dung dién ap 12V.

Pién ap nay thuwong lay phia thir cap cla may dién ap mot pha cong sudt dén
500V A hay tir may bién ap ba pha cong sudt dén 5KVA (vi du may bién &p 380/36V).

79



Cau hdi vabai tdp chuvong 4

Cau hoi
1. Néuy nghia vatng dung cac so do cao ap?
2. Néuy nghia va*rng dung céc so do ha ap?
3. Néu két cdu mang dién phan xuéng?
4. Néu két cau mang dién chiéu sang?
Bai tap
1. V& so do ndi day (so dd mét bang va so dd nguyén |y) mang ca o 4p?
2. V& so dd nbi day (so dd mit bang va so dd nguyén ly) mang ha ap cho phan
xudng stra chlra co khi?
= Mt bang nha may co khi nhu sau :
9
Hu?(yng dién dén
1
8
= Bang danh sach cac phan xudng v&i cong suat dat:
STT | Tén phan xudng Pat (kW) | Diéntich | Loaiphu
S(m?) taj
1 | Phan xuéng nhiét luyén 1 1050 3000 1
2 | Phan xudng nhiét luyén 2 1015 3000 1
3 | Phan xudng co khi 1500 1500 1
4 | Phan xudng 1ap rap 1500 1500 1
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Phan xudng stra chita co khi 630 1000 2
Phan xudng ddc 1450 1500 1
Phong thi nghiém 112 300 2
Tram khi nén 685 1000 1
Nha hanh chinh 130 300 1

= Nguwdn dién: lay ty tram bién &p trung gian 110/10kV, cach nha méy 6

km.
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Chuwong 5
TRAM BIEN AP TRUNG / HA AP

5.1 Khai niém chung

Trong céc hé thdng dién, tram bién &p dugc dung rat rong réi, lam nhiém vu
truyén tai dién nang tlr ludi dién co dién 4p U, sang lugi dién co dién &p U, phuc vu
cho viéc truyén tai va phan phdi nang lugng dién. N6 dong vai tro rat quan trong trong
hé thdng cung cép dién. Cong sudt clia may bién ap, vi tri, sé lugng va phuong thic
van hanh clia cac tram bién ap c6 anh hudng rét I6n dén cac chi tiéu kinh t& — ky thuat
cla hé thdng cung cdp dién. Vi vay viéc chon cac tram bién ap bao gio cling phai gan
lién vai viéc lva chon phuong an cung cap dién.

Nha may dién vatram bién ap la cac phan tir quan trong trong hé thdng dién c6
thé cung cdp dién nang cho phu tai & mot noi khac xa hon, khoang cach xa dé nhiéu
cay 0. Su chon lwa mét trung tdm phat dién lién quang dén nhiéu van dé nhu cén mot
s0 von dau tw ban dau 16n, phi ton hao khai thac nhiéu hay it, vavi tri can thiét ké lap
dat & xa noi cong chiing dé tranh gay bui vaodn ao. Do dé & hau hét moi noi dién nang
dwoc truyén tai, chuyén ché tir mot noi nao dé (nha may phat dién) dén noi tiéu thu.
Su truyén tai mot s6 dién nang di xa sé ndy sinh ranhiéu van de, nhat la chi phi cho hé
thBng cac truyén tai dién vaton hao dién ndng. Phuong phap hiru hiéu nhat dé giam di
chi phi nay labing cach nang mic dién p 1én cao, khi do tiét dién day cap vaton hao
dién ning truyén tai giam dang ké. Tuy nhién mkc dién &p chi nang dén mot cép ndo
dé d@é phu hop vai van dé cach dién va an toan. Hién nay nuéc ta da nang mic dién ap
Ién dén 500 kV dé tao thanh mot hé thdng dién hoan hao van hanh tir ndm 1994 dén
nay.

Chinh vi |é do6 tram bién ap thuc hién nhiém vu chinh la nang dién ap lén cao
khi truyén tai, r6i nhirng trung tam ti€p nhan dién nang (cting la tram bién ap) co
nhiém vu ha mic dién 4p xuéng dé pht hop voi nhu cau.

5.2 Phan loai tram bién ap

Phu thudc vao muc dich co thé phan loai tram bién ap theo cac cach sau:
* Theo dién ap chia thanh tram bién &p tang &p vatram bién &p gidm ap:

v Tram bién ap tang ap latram bién ap c6 dién ap thr cap 16n hon dién ap so
cAp. Bay thutng latram bién &p cla cac nha may dién tap trung dién nang
clia cac may phat dién dé phat vé hé thong dién va phu tai & xa.

v" Tram bién ap ha ap latram bién &p c6 dién &p thi cdp thap hon dién &p so
cip. Pay thudng la tram bién &p c6 nhiém vu nhan dién nang tir hé thdng
dién dé phan phdi cho phu tai.

* Theo chtrc nang c6 thé chia thanh tram bién 4p trung gian vatram bién ap phan phoi:

v Tram bién ap trung gian hay con goi la tram bién ap khu vuc thuong co
dién ap so cap 16n (500, 220, 110 kV) dé lién lac voi cac phu tai co dién
&p khéc nhau (220, 110, 22, 15 kV) clia cac tram bién &p phan phoi.

v Tram bién ap phan phdi hay con goi la tram bién ap dia phuong cé nhiém
vu phan phdi trwc tiép cho cac ho str dung dién cla xi nghiép, khu dan cu,
trudng hoc . . . thudng co cép dién ap nhé (10, 6, 0,4 kV).
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v Trong hé théng dién con c6 cac tram chi lam nhiém vu phén phoi dién
nang khéng cé bién doi dién ap goi latram phan phoi.

* Phan loai theo nhiém vu:

Trong thiét k& va van hanh mang dién c6: Tram phan phdi dién vatram bién ap.
Tram phan phdi dién chi gom céc thiét bi dién nhu: dao cach ly, may cat dién, thanh
gop .... DUng dé nhan va phan phdi dién nang cho cac phu tai, khdng c6 nhiém vu bién
d6i dién ap. Tram bién 4p gdbm céac thiét bi trén va cac mdy bién ap dung dé bién doi
dién ap tlr cao xudng thap hoac nguoc lai .
Ngu0i ta phan loai tram bién &p theo nhiém vu nhu sau:
0 Tram bién &p trung gian:

Tram c6 nhiém vu nhan dién cla hé théng dién & cap cao ap c6 U=110 KV -220
KV dé bién ddi thanh cip trung ap ¢d U=22 KV - 35 KV

o Tram bién &p phan xudng:

+ Tram nhéan dién tir tram bién ap trung gian bién d6i xudng cac loai dién ap
thich hop dé phuc vu cho céc phu tai phan xudng.

+ Phia so cdp c6 thé la 22KV hodc 35KV, phia thir cdp cé thé la 660V,
380/220V hoac 220/127V.

* Phan |oai theo vi tri dat tram:
- GOm 2 loai: tram trong nha vatram ngoai troi.
0 Tram bién &p ngoai troi:

O loai tram ndy, céc thiét bi dién nhw dao cach ly, may cét dién, may bién ap,
thanh gop .....déu dat ngodi troi. Riéng phan phéan phdi phia dién &p thép thi dat trong
nh&, hoic dat trong cAc ti sat ché tao san chuyén ding.

Tram ngodi troi thich hgp cho cac tram bién ap trung gian cong suét lon, co du
dét dai can thiét dé dat cac thiét bi ngoai tréi. SI dung tram ddt ngodi troi sé tiét kiém
dwoc kha Ion vé kinh phi xay dwng.

Ngoai ra con c6 loai tram ma méay bién ap dat ngay trén cac cdt dién, loai tram
nay c6 cong sudt twong d6i nhd hay st dung & cac cong trudng, ndng thon hoac khu
pho.

o Tram bién ap trong nha

O loai tram nay tit ca cac thiét bi dién déu dat trong nha. Loai tram nady hay gdp
& cac tram bién &p phan xudng hodc cac tram bién ap clia cac khu vuc trong thanh phd.

5.3 Chon vi tri, s6 lugng, dung lugng tram bién ap

5.3.1 Chon vi tri dat tram:
Vi tri clia cac tram bién &p phai théa méan céc yéu cau co ban sau:
+ An toan valién tuc cung cép dién.
+ Gan trung tam phu tai, thuan tién cho ngudn cung cép di toi.
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+ Thao téc, van hanh, quan li dé dang.

+ Phong no, chay, bui bam, khi an mon.

+ Tiét kiém von dau tr va chi phi van hanh nhd.

Céc méy va tram bién &p c6 cong suét I6n nén dat gan trung tdm phuy tai, can
chi y rang duong day dan dén tram trung gian thuong cé cép dién ap 110 KV - 220
KV, duong day dé chiém 1 day dat rong ma trén dé khong duoc xay dung cong trinh
gi khéc. Vi thé khéng nén dua tram trung gian vao séu trong xi nghiép, vi nhv vay sé
anh hudng dén giao thdng va cac cong trinh xay dung khac.

Vi tri clia tram bién ap phan xudng cé thé & bén ngoai, lién ké hodc bén trong
phan xudng.

+ Tram xay dwng bén ngoai con goi la tram ddc lap, dugc dung khi tram cung cap
dién cho nhiéu phan xuéng.

+ Tram xay dung lién ké duoc ding pho bién hon ca vi tiét kiém vé xay dung va it
anh hudng téi cac cong trinh khéc.

+ Tram xay duwng bén trong dugc dung khi phan xuéng rong cé phu tai Ién. Khi st
dung loai tram nay can phai dam bao t6t diéu kién phong nd, phong chéy cho
tram.

Viéc tram dugc dat c6 dinh tai vi tri nao la mot van dé quan trong, b&i n6 phai

duoc két hop nhigu yéu td nhu: mat bang, giao thong lién lac va cac ngudn cung cép
cling nhu phu tai gan hay xa noi dat tram. ©ong thoi vi tri d6 ¢6 phu hop trong twong

lai hay khong. Vi vy can can nhac that k§ khi chon vi tri dat tram.
5.3.2 Chon sb lwvgng may bién ap:

D lwvgng may bién ap phu thudc vao céac yéu td: so lugng phu tai, vi tri phu tai,
mirc d6 yéu cau lién tuc cung cap dién cla phu tai, s phat trién clia mang dién.

Pai v6i phu tai yéu cau cung cap dién lién tuc nén chon tram c6 2 may bién ap.
5.3.3 Chon cdng sudt may bién ap :
a. Xac dinh cong suat may bién &p phan xuéng theo mat do phu tai: s (KVA/M?)

Phuong phéap nay don gian, chi can tinh mat dd phu tai, roi tra bang ta sé chon
dwoc cong sudt can thiét cho tram bién ap can tinh toan.
P S

=— 51
F.cosf F (6.1)

Mat do phu tdi : s =

Trong d6 : P = kpe.2Ps  (KW)
F : Dién tich khu virc phu tai tap trung (m ?)
Y Py :tong cong sudt dat (KW ) .
Ko : hé sO nhu cau .
cosp : hé s6 cong sudt trén thanh céi clia tram.
- Trabang 5.1 sau ta s8 im dugc cong sudt cyc dai cda tram:
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Bang 5.1 Cong sudt may bién ap phan xudng theo méat do phu tai

Mat do Cong sudt tram 1 | Mat dd phu tai, | Céng suét tram

phu tai, may bién ap, KVA/m? 2 may bién ap,

KVA/m? KVA KVA
0.004 180 0.004 2X100
0.010 240 0.022 2X180
0.023 320 0.052 2X240
0.061 420 0.125 2X320
0.121 560 0.282 2X420
0.292 780 0.610 2X560
0.695 1000 1.610 2X750

Phrong phap trén thutdng dung khi tinh toan so b9, khi can tinh chinh xéac phai
chon may bién ap theo phuong phap “ kha nang qua tai cho phép “ clia may bién ap.

b. Xac dinh cong suét may bién ap theo “kha nang qué tai cho phép” may bién ap:
* NEu tram chi dat 1 may bién ap thi cong suat dinh mic ctia may bién ap dugc
chon theo:
Sde 2 Smax
* Néu tram dat 2 may bién ap, thi & ché do binh thudng ca 2 may déu lam viéc

non tai, moi may tai S;»/2. Khi 1 may huw thi may con lai cé kha nang qua tai
theo cong thtrc:

Kotse: Stimg = Simax

=>  Sime > Smax/ Kgsc
Kqse = 1.4 : méy bién ap dat ngoai troi.
Kqise = 1.3 1 mdy bi€n ap dat trong nha.

- Khi chon vi tri, s6 lugng tram bién &p trong xi nghiép ta can phai so sanh kinh
t€-ky thuat.

Nhin chung, vi tri ctia tram bi€n ap phai théa man cac yéu cau chinh sau day:

- Gan trung tam phu tai, thuan tién cho nguén cung cap dién dwa dén.

- An toan, lién tuc cung cép dién.

- Thao t&c van hanh vaquan ly dé dang.

- Tiét kiém vOn dau tv va chi phi van hanh hang ndm bé nh at.

- Ngoai ra néu co yéu cau dac biét nhw c6 khi an mon, bui bam nhiéu, moi
tredng dé chay,... cling can lvu y.
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Vi tri clia tram bién ap phan xudng c6 thé & doc lap bén ngoai, lién ké voi phan
xudng hodc dat bén trong phan xudng.

Khi xac dinh s6 lugng tram clia xi nghiép, s6 lvong va cong suat may bién ap
trong mot tram chdng ta can chd y dén mic do tap trung hay phan tan cta phu tai
trong xi nghiép va tinh chat quan trong cta phu tai vé phwong dién cung cép dién.
Chung ta phéi tién hanh so sanh kinh t& — ky thuat ngay khi xac dinh cac phuong an
cung cap dién. Mudn vay, ching ta phai Nghién ctu:

- B0 thi phu tai hang ngay, xac dinh cho mét ngay lam viéc binh thuong vaxéc
dinh cho mét ngay nghi, & mua nang va mua mua hodac mua he va mua dong.

- PO thi phu tai hang ndm: vi du hinh 5-1 cho d0 thi phu tai hang ndm cla xi
nghiép theo 12 thang (hinh 5.1)

- B0 thi phu tai hang ndm cla xi nghiép tinh theo tong so luvong gio trong mot
nam (hinh 5.2)

T

100

8 =t— —
—||——_. —

11

40

20

H b lelafals s (7 fofs o nnl

Hinh 5.1 B0 thi phu tai hang ndm cuda xi nghiép

% [ p i “;‘ b 9 S
a0 2 s "y "
50 :

- L.
40 1
10

- T

1 ] 1 i | 1 1 1 L
1] 2000 4500 S000 8000 gia

Hinh 5.1 D0 thi phu tai hang nam ctia xi nghiép tinh theo tong s giv
1. Phu tai ban dau ; 2. Phu tai phét trién

S luong va cong sudt ctia may bién ap duoc xac dinh theo céc tiéu chuan kinh
t€ k¥ thuat sau day:

- Antoan, lién tuc cung cép dién

- V0On dau tv bé nhat

- Chi phi van hanh hang nam bé nhat
Ngoai racan luuy dén viéc:

- Tiéuton kim loai mau it nhat

- Céc thiét bi vakhi cu dién phai nhap duoc dé dang,...
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- Dung luong clia may bién ap trong mot xi nghiép nén dong nhét, it ching
|oai dé giam sd lugng va dung lwgng may bién ap du phong .
- So do ndi day cla tram nén don gian, ch( y dén sy phat trién cla phu tai sau
nay.
Sau day chding ta Ian luot xét dén cac tiéu chudn néu trén.
a/ adm bdo lién tuc an toan cung cip dién.
b/ V6n dau tu bé nhat.
Viéc st dung hop ly dung lvong qua tai ciia may bién ap cho phép ta giam dugc
cong sudt ddt va do do thue hién duoc tiét kiém von dau tu.
Céc nha ché tao thuong dam bao thoi gian phuc vu lau dai clia may (tudi tho)
khodng 20 nam véi diéu kién duoc tiét kiém von dau tw.
- Khi van hanh 1au dai lién tuc thi phu tai khdng dugc qua tai dinh mic ghi
trén nhan cla may bién &p.
- May bién ap can ch & diéu kién mdi truong xung quanh dinh muc, tkc la doi
vi cac may dugc ché tao & Chau Au, & Nga (khong nhiét doi hoa) thi néu
may dugc dat @ mdi truong khong khi tv do, nhiét dé khong khi lam mat cé
giatri trung binh 1a+5°C va khong duoc vugt qué gia tri cuc dai 35°C.
Trong truong hop nhiét do clia moi truong lam mét khac voi gia tri dinh mic
néu trén thi giatri clia cong suat dinh mirc clia may bi€n ap can phai hiéu chinh. Tat ca
c&c méy bién 4p 1am viéc & nhitng noi cé nhiét dd trung binh hang ndm 1én hon 5 °C
déu phai hiéu dinh theo biéu thirc sau:

, Oy, —5
S'=Sim (1— thj (5.2)

O day: S’ — dung luong da hiéu dinh theo nhiét do trung binh, KVA.
Sim — Dung lwgng dinh mirc ghi trén bién may, KVA.
0y, — nhiét dd trung binh hang ndm clia mdi truoing dat may °c,

Khi m6i truong dat may cé nhiét do cuwc dai Ion hon 35 °C thi ta phai hiéu
dinh thém mot lan nira, khi d6 ta dugc dung lugng da hiéu dinh hai lan I&

0., —5 0., —35
S'=S. |1-—t = 1—“’—) 53
”m( 100 J( 100 (53)
O day: 04— nhiét dd cuc dai clia mai truong dat may [OC], va
35°C < 04 < 45°C

Nhirng cong thic néu trén: (5.1) va (5.2) co giatri déi voi cac may bién ap co
cudn day duoc lam mét ty nhién trong dau hodc lam mat y nhién trong dau co thém
thong gi6 cudng btc.

* Chi phi van hanh hang nam bé nhét:
Trong thanh phan cta chi phi van hanh hang nam thi chi phi vé ton thét dién

nang chi€ém mot vi tri rat quan trong trong chi phi chung. Tén that nay sinh ratlr trong
méay bién p cling nhw & trén dudng day trong thoi gian van hanh may bién ap.
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Ton that cong sudt trong may bién ap sé la

2
Sm
AIT—AIO+AIK[ j

dm

AP, - laton thét cong suét tac dung khong tai, don vi [KW]

nm

2
AP cudn day = A Pg (i} latén that cudn day may bién ap, don vi [KW]
' S

_ AP t0n thét khi ngan mach (trong tinh toan, mot cach gén ding ta ldy t6n thét nay
bang vai ton that dong clia may bién ap)
AI:)K =A Pd?)ng
Sym - phu tai dinh mic clia may bién &p, don vi KVA
+ TOn thét cong suét tac dung trén duong day dién can thiét dé van chuyén cong
sudt phan khang AQ l&

Kit- AQ = Kyt (AQo + AQ cion day) (5-4)
1.0
O day: AQ, =Sy, '1073’ | cong suét phan khang dé tir héa méy bign 4p & dién ap

khong doi.

fim

2
S oy L . , A A e
AQ cyonday = AQKLS o J - cong suét phan khang cuia cudn day may bién ap
1% - dong dién khong tai cla may bién &p, tinh %.
U,%
AQq =Sh, —K—
Qo =5m 744
U,% - dién ap ngdn mach ctia may bién ap, tinh %.
Sim - €Ong sudt dinh mic clia may bién &p; tinh [KVA]

ki - dwong lugng kinh t& cla cong sudt phdn khang, tirc 1a cong suét tac dung
mét trong mang dién dé van chuyén cong suat phan khang, don vi KW/KVAR. Gia tri
clia ki, phu thudc vao vi tri dat may bién &p so vai ngudn cong suét phan khang. &' cdm
nang s§ cho céc gia tri cla ky ; nhin chung gia tri ki, ndm trong pham vi tir 0,02 dén
0,15; co thé 14y gia tri trung binh 0,05.

ToOn that toan bd sé la:

nm

2
S
AP’ =[]= APy + k. AQ = = APg+ Ky AQo+ (APc+ AQy Ky (S o j

Ta dét Apo‘l‘ kkt AQO =A P’o
AP+ AQy kit = AP’y
Ta < duoc ton that toan bd 1a
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2
S
APt =[1=AP o+ AP’k(&—th =a+bSy (5-5)

nm

AP’k

nm

Phuong trinh (5-4) duoc biéu dién bang mgt dudng parabol. Theo quan diém vé
ton that tong, thi sy lam viéc tdi wu nhét clia mot may bién ap sé twong (ng véi ton
that tong la bé nhat; khi do, trong (ng v&i phu tai t6i vu.

Khi phu tai ctia tram bién &p yéu cau thay doi nhiéu, dé c6 dugc mot ché do lam
viéc thich hop nhat theo quan diém ton that tong thi nguoi ta sé dat nhiéu may bién ap.
Chung ta cd thé thiét 1ap do thi phu tai tiy theo tinh hinh cu thé mata £ van hanh véi
SO lwgng may bién ap thay doi.

APkw

AFPg s APgy

Hinh 5.3 D06 thi ton that cong suat cac may bién &p
1. Budng cong tén that cong suat may bién ap 1
2. Buong cong ton that cong suat may bién ap 2
3. Buong cong ton that cong suat may bién ap 1,2 khi van hanh song song
Chuing ta s vach duong parabol di véi moi may bién ap la [T. = a; + biS;
Va céc duong parabol déi véi to hop 2,3, ..., n may bién ap van hanh song song.
Piém giao nhau clia cac dudng cong nay cd vi tri gan nhat doi véi truc hoanh
(truc phu tai) sé twong tng Vi phu tai t6i vu @€ chiing ta dwra thém may bién ap vao
hodc twong tng cat bét may bién &p ... Nhung ciing can lvu y [a khong nén cat mot
may bi€n ap nao d6 dé rdi trong mot thoi gian rat ngan lai dwa chinh may bién ap dé
vao van hanh song song.
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Thutng khdng nén thao tac nhu vay néu khoang thoi gian nay duéi 3 gio. (Hinh
5.3) gi6i thiéu do thi ton that cong suat theo phu tai d6i voi mot tram bién ap co hai
may. Chung ta hdy nghién ctru hai truong hop thuong xay ra dudi day.

1. Truong hop mot tram chi ¢d 2 may bién ap cd cac dac tinh vaton that cong
sudt dugc thé hién g ua céc biéu thirc sau:

[l =a,+ blsgz)t o Ilp=a,+ bZSf)t
vaté hop : [l =a, + blzsgt

O day [Ty, I1,, I15twong (ng véi nhitng t6n that clia may bién &p 1, may bién ap 2
vacla cd hai may cung lam viéc song song. Viéc van hanh song song cac may bién ap
s8¢0 loi bat dau tir IGc phu tai ma ¢ ddy cac dudng biéu dién gip nhau (tirc 1a tir 1Gc
céc ton that bang nhau).

2. Trwong hop tong quat: tram c6 n may bién ap c6 cong sudt va tham 5 cac
may nhuv nhau dang lam viéc song song, bay gio ta dong thém mdt may cd cung cong
sudt vatham sd vao lam viéc song song, (ttc la sau khi déong thém 1 may ta c6 (n + 1)
may |am viéc song song thi thi viéc dong may sé tdi wu ké tir phu tai xac dinh boi giao
diém clia hai duong cong t6n that cong suét L'rng v6i hai truong hop: n va(n + 1) méy

|am viéc song song. na+-— bS2 =(n+Da+———bS%
pt (n

D
o1 o 1 2
Giaira, taduoc:  —bSj; =———bS;; =(n+1)a-na
n (n+1)
82 n+1l-n _
L] T
n(n+1)

, /a
Do do: Spt = En(n+1)
n(n+1)AP’, AP,
T Sam /n(n+1)A—Pk (5-6)

Sfim2

Néu n=1tast c6 Sy = Sym /225 Chu y la trong thuc té phu tai c6 thé ludn
lubn bién doi (Hinh 5.4). Néu muon va; hanh kinh t€ may bién ap theo cach trinh bay
trén thi:

Tir 0 dén t; cho may 1 van hanh
TU t; dén t, cho méy 2 van hanh
Tu t, dén t3 cho hai mdy van hanh song song.

Phuong thire van hanh nhw vay sé khdng nén vi viéc dong cat ludn may bién ap
s8 anh hudng ludn tudi tho cla thiét bi dién va gay nén cing thang trong viéc thuc

hién. Do vay, sau khi xép lich van hanh clia céc thiét bi dé co do thi phu tai trong doi
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bang phang thi ta s can ct véo tri
s trong doi bang phang nay dé sap
x€p cac may bién &p van hanh phu A
hop véi digu kién kinh té. A
w xr A e s 33 /7 W _‘\\<
5.4 So do noi day tram bién ap
Tram bién ap 1 noi truc tiép
nhan dién nang tlr hé thdng dua vé

- -

1

dé cung cép dién cho phu tai, doso " LA 1 \\
dd ndi day cta tram c6 anh huéng L.
I6n va tryc tiép toi van dé an toan il Vs iz )
lién tuc cung cép dién. Vi vay so do 2 4 & f 10 12 14 18 9 20 22 4 o0
n(ii day clia tram phai théa mén céc Hinh 5.4 D thi phu tai hang ngay
dieu kién sau: 1. Tru6c khi diéu chinh phu tai

+ Pam bao lién tuc cung Cép 2. Sau khi diéu chinh phU tai

dién theo yéu cau cla phu tai.

+ So do ndi day rd rang, thuan tién trong van hanh va xt Ii 1Gc s c6.
+ Antoan IGe van hanh valdc stra chira.

+ Chly dén yéu ciu phat trién.

+ Hop li vé mat kinh té trén co s& dam bao cac yéu cau veé Ki thuat.

Tuy theo mic dd quan trong cla phu tai ma quyét dinh dat 1 hodc 2 may bién
&p trongl tram. Tuy theo diéu kién, phia cao ap clia tram c6 thé dat dao cach ly, cau
chi - dao céch ly, méy cat.

Néu phia cao &p cuia tram duoc cdp dién bang duong day trén khong thi phai dat
chdng sét van. Va phia ha ap, néu di dén phu tai bang duong day trén khong thi cling
phai dat chong sét van ha ap. NEu la tram treo hodc tram cot thi cling co thé ding cau
chi tv roi thay cho b dao cach ly - cau chi. Viéc dat may cat phia cao ap chi dung cho
tram bién ap cong sudt Ién & xa nguon.

5.4.1 Tram ha ap phan xuwéng:
5.4.1.1 Tram c6 mdt may bién ap

Thuwong tram nay phuc vu cho ho tiéu thu loai 2 hay loai 3. Trwong hop ngoai
trr 1& néu c6 duong day dua tir ludi dién ap thap lay tir noi khac va b tri tlr nGi khac
vabd tri ty dong déng ngudn du trk nay, thi tram c6 thé phuc vu cho ho tiéu thu loai 1
vOi phu tai khéng 16n.

Pé gidm may bién ap dv trir cho tram nay, thi cac tram ha ap phan xudng nén
diing it chiing loai may bién ap.

Pac diém clia so do tram ha &p phan xudng voi mdt may bién & p |a cach néi cla
may bién ap dén dudng day cung cap dién ap cao.

Theo quan diém k§ thudt, thi viéc ndi gira may bién ap v6i duong day cung cép
théng qua dao céch ly va may cat dién co thé’,ép dung trong tat c& céc truong
hop.(5.5a). Song trén thyc t€, may cat dién kha dat tién va kha phirc tap khi bo tri &
tram, thém vao do khi str dung n6 can phai tinh toan dén tinh 6n dinh nhiét vaén dinh
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dong trong tredng hop ngan mach. Vi vay nén pham vi st dung ctia may cat dién dugc
gi¢i han trong nhitng truong hop ma ngu ¢i ta khong thé ap dung nhirng bién phap sau:

No&i quacéch ly vacau chi (hinh 5.5b).

So d6 nay thich ung voi ho tiéu thu it quan trong (ho loai 3), dong dién khong
tai cla may bién ap co té duoc cat bang dao céch ly. Nhuoc diém cua so do 1a: Bao vé
qua tai dugc thuc hién & cau chi dién ap cao khong ddm bao dd nhay, viéc thay thé cau
chi néng chdy, can thiét c6 mot thoi gian kha dai.

NGi qua dao cach ly, cau chi va méy cit phu tai (hinh 5.5¢), viéc t6 hgp cau chi
vamdy cat phu tai tao nén tinh dadm bao cao gidng nhv may cat nhung giam dugc von
dau tw cho tram. Vi bd phan dap tat hd quang ctia may cat phu tai ¢ cdu tao don gian
nén mdy cat phy tai chi dong cat dugc dong dién phu tai, con viéc cat dong dién ngan
mach do cau chi dam nhiém.
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Hinh 5.5: Tram cé mdt may bién ap
5.4.1.2 Tram c6 hai may bién &p:

D4 véi tram cd hai may bién ap phuc vu, vé phia cao ap c6 so do khdi: duong
day — may bién ap (hinh 5.6a) & truong hop cé hai 16 cung cap dwa dén. Nguoi ta ding
so do voi thanh cai don gian trong trudng hop chi cd mot dudng day cung cép (hinh
5.6b) hodc & truong hop can co ho tiéu thu phia so cdp may bién &p (hinh 5.6¢).

Khi co ho tiéu thu loai 1thi bat budc phai thuc hién cung cép dién tir hai ngubn
dién khac nhau dwa dén; con & phia dién ap thap can cé bo phan déng lap lai tu dong
dong aptdmat dé ndi lien cac phan doan can lién hé nhau cla hai may bién ap.

Dai v6i cac thiét bi dién nbi dén dién ap cao, nguoi ta dung céc thiét bi vira thoa
man yéu cau my thuat dong thoi von dau tu lai it. Do vay ngudi ta chi dung dao cach
ly. D6i véi so do may bién ap va duong day co cac ho tiéu thu dién ap so cap, nguoi ta
<8 slr dung cau chi vamay it phu tai. D6i voi nhitng hd ndo ma phwong an trang bi ré
tién phia so cap trén khéng khdng dap (ng duoc, ching ta méi dung phuong an dao
céch ly vamay cit dién.
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Hinh 5.6: Tram c6 hai may bién ap

Pai v6i tram ha ap phan xudng cé s6 may bién thé nhiéu hon 2, thi thong
thuong phia dién 4p cao, ngudi ta dung so do thanh cai don va cé phan doan (hinh
5.7). Viéc str dung thanh céi kép rat hiém (hinh 5.8).

— i —

6 - 10KV

04EV

Hinh 5.7: So dé thanh cai don Hinh 5.8: So d6 thanh cai kép

93



-
-

6 - 10KV

g %
l ' E I I
| 0, SESKV 1—L' _________._ OHOLIKY

|
N

Hinh 5.9: So d6 thanh cai don va phan doan

(15 - 66)K V (15- 66)K V
1DCL / 4DCL (
iMC 2MC
‘ ‘
2DCL ~ 3DCL
3MC
5DCL 6DCL ’
l —9
1DND / % 1Cs 2DNE)
7DCL 8DCL
X _(220v/380v A

*—
o—

| ace 5c8 | | |
1cB | 2cB| 3cB 63;\1 7821 8&,31

Hinh 5.10 Luwéi phan phdi 15KV/ 0,4KV c6
du phong
& |woi dien dudi 35KV, may cét cao thé va dao cach ly dwoc thay thé bang
FCO (Fuse Cut Out = cAu chi ty roi) dé dong cat va bo ve.



Puding day cao &p co thé bang cap hoic dudng day trén khong, cung cip dién
tir tram bién ap trung gian. Budng day vao tram phai qua 1 cau dao vacau chi cao ap.
Dao cach ly dé cach ly mdy bién &p khi can stra chira, cau chi dung dé bao vé ngan
mach trong may bién ap.

+ Uu : so do két cdu don gian, ding céc thiét bi ré tien dé kiém.

+ Khuyét: dao céch ly khong cat dugc dong phu tai. Khi mudn cat dao cach ly thi
phdi cat aptdmat phia ap thdp trudc. Sau méi 1an cau chi cao &p tac dong viéc
thay thé kha phién phtrc. Vi vay so d6 nay chi dugc dung cho cac may bién ap
cd cong suat nho hon 320 KVA.

5.4.2. So do6 ndi day tram bién ap xi nghiép

So d6 noi day so' cdp phu thudc vao nhiéu théng s6: dién &p cung cép duwa dén,
cong sudt va sd lugng may bién &p, ché do lam viéc va mic do dam bao yéu ciu clia
ho tiéu thy, cd tram phat dién riéng khdng, so dd phan phdi ¢ bén trong xi
nghiép.v.v...Do vay c6 rat nhiéu phuong an dé giai quyét va cling rt khé dé chon
phurong an thda man c&c yéu cau néu trén.

Thong thuwong cac tram nay thiec hién theo dang sau:

NGi dén hé théng nang luong mot hay hai 10, voi dién ap dinh mic bao gom
gitra 15,35 va 110K V.

Phia dién ap tir hé thdng dwa dén, nguoi ta dung so do khong cé thanh cai (khoi
don hay hai khoi, c6 hay khéng c6 dudng day ndi ngang qua).

Phia dién &p th cdp (phia dién ap phan phoi)ngudi ta dung so do voi thanh céi
don hay thanh ca kép.

S lwvgng may bién ap duoc bién thién giira mot va ba pha vathéng dung nhét la
tram voi hai may bién ap.
*P0i vGi tram c6 nhiéu may bién ap: Hinh 5.11va5.12

Céac tram twong rng voi nhitng diéu kién dam bdo yéu cau tét nhat cta ho tiéu
thu lcai 1. Hay gdp nhat la tram ha ap v6i hai may bién ap. Nhitng tram nay duoc ndi
dén hé thdng nang lugng bang hai 16.

Trén phan dién ap phia so cdp, ngudi ta dung so do co6 hai thanh céi, khi tram
6 hai méy bién ap vahai 16 dua dén, ngudi ta thich dung so d & hinh H kinh t€ hon so
vOi so do co hai thanh cai.

Trén phan dién ap phia thit cap, thdng thudng ngudi ta dung so do thanh cai
don hay thanh cai kép (c6 phan doan hay khéng phan doan tuy theo s6 lugng dudng
day tlr cac h tiéu thu dugc néi dén thanh céi hay tdy theo c6 han ché dong ngin mach
hay khong .v.v...) vi rdng, trong nhiéu trudng hop tlr thanh cai ndy nguoi ta tién hanh
phan phdi nang lugng dién dén cac pha xudng cla xi nghiép. Hinh 5.11 gidi thiéu so
d6 tram ha ap v&i hai may bién ap.
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a) b) 2 d)

Hinh 5.11: tram c6 nhiéu may bién ap

a) Chi c6 mot 16 cung cép dén.

b) Hai |6 cung cdp dén véi thanh cai don.

c) d) Hai 16 cung cap dén vgi thanh cai n6i hinh H.

Hinh 5.12: gi0i thiéu so do ctia mot tram bién ap vai ba may bién ap, c6 phia dién
ap thr cdp 6KV lahé thonh hai thanh cai.

Phrong an v&i tram bién ép 1a 3 hay 4 réat it gap.

5.5 Két cau tram bién ap.

Pai v&i tram ha ap phan xudng, khi thiét ké phai luén cé cach nhin gi¢i han dén
t8i thiéu céac trang thiét bi dién va céc vat liéu tiéu ding trong viéc lap rap vaxay deng
vi nhu vay giam duoc von dau tu doéi voi xay dwng tram. Trong mot sO truong hop
chiing ta phai dam bao kha ndng phat trién céc trang thiét bi phan phdi vé sau nay.
Twong tu, chling ta phai ton trong tat ca cac quy dinh , quy tac quy pham vé cau tric
tram dién, phai am hiéu va ton trong quy pham vé van hanh, vé an toan va vé hoa
hoan...

Pé thod man nhitng digu kién k§ thuat néu trén , thi ngoai viéc thiét ké dung,
dat duoc chat luong xay dwng valap rap tram, thi con phai :

- Lwa chon dung trang thiét bi dién tuy theo cac tham s6 vé dién matabiét, phai lap
rép tram ddng quy pham va ding voi tt ca cac yéu cau van hanh thuan tién.

- Phai t6n trong khoang céch gitta cac pha va giita cac phan dan dién dén céu tric
ndi dat va xung quanh.
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Hinh 5.12: so do clia mét tram bién ap v&i ba may bién ap
- Kha ning loai nhanh hoa hoan va céc s ¢0 xay ra & trang bi dién.
- Thuén tién trong thao tac vatrong van chuyén cac trang thiét bi dién dé 1ap rap va
slra chira, tuc la phai dam bao cac kich thudc can thiét clia ¢ &c 16i di va cac hanh lang.
- Phai thuc hién noi dat bao ve.
- Phdi xr dung céac tin hiéu can thiét...
Thiét bi phan phai so cap.
Thiét bi phan phoi thv cap.
May bién &p chinh.
Hé théng bao vé relay cho tram va dudng day.
Hé théng chdng sét vandi dat.
Hé thong dién ty dung.

©O O O O o o

5.6 Do lvong va kiém tra trong tram bién &p trung/ha ap.

Céc dung cu do luong va kiém tra trong cac tramBA va tram phan phdi trung
tam clia xi nghiép cong nghiép duoc dat ra dé theo ddi cac ché do lam viéc cla cac
trang thiét bi dién vaxac dinh trang thai cla né.

Céc thiét bi do luong vakiém tra phai dat sao cho cac nhan vién van hanh, truc
c6 thé theo ddi céc chi s6 clia chiing mot cach dé dang. Céc dung cu do luong vakiém
tra dudng day vatram duoc dit theo 1 s6 mau nhu sau:

Véi duong day:
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Hinh 5.13: Tram bién ap trung/ha ap

5.7 Van hanh tram bién &p

Thue hién thao tic may cét dién va dao céch ly phai tén trong cac thi tu sau:
- Bong duwong day cung cap dién:

+ Badng dao cach ly thanh cai.

+ Bdng dao cach ly duong day.

+ Déng may cit dién.
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- M@ dutng day cung cap dién.

+ M@ may cat dién.

+ M@ dao céch ly dudng day.

+ M@ dao cach ly thanh cai.

- Bong may bién ap ba day quan:

+ Ddng dao céach ly thanh cai trén phan dién ap cao, phan dién 4p trung va phan
dién ap thap.

+ Dong may cat dién phia cudn day cao, trung, ha ap.

- M& may bién ap ba day quan:

+ M@ may cat dién trén phan dién ap ha, dién ap trung va dién ap cao.

+ M@ dao cach ly thanh cai trén phan dién ap ha, dién ap trung va dién ap cao.

- Trinh tw thao tac dé dwa may cét dién cla dudong day cap 6 KV ra khoi lugi
dé stra chira:

+ M@ may cat dién.
+ M@ dao cach ly 16 phu tai.
+ M@ dao céch ly thanh cai.
Céc trwong hop khac lam twong tu.
Cau hoi va Bai tap chuong 5
1. Hay chon sd luong tram bién gp, s lugng may bién ép va cong sudt moi may
bién ap trong mot tram cho 1 nha may co khi ?
2. V& so dd ndi day (so dd mat bang va so dd nguyén |y) cho céc tram bién ap ?

3. V& so db nbi day (so dd méit bang va so dd nguyén ly) cho tram phan phéi trung
tam ?

= Mat bing nha may co khi nhu sau :

5 3
2 4
Huéng dién dén
1 - 6
7 8
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= Bang danh sach cac phan xudng v&i cong suét tinh todn nhu sau:

TT | Tén phan xudng S (KVA) L oai phu tai
1 | Phan xudng nhiét luyén 1 1042 1
2 | Phan xudng nhiét luyén 2 1008 1
3 | Phan xuong co khi 845 1
4 | Phan xudng Iap rap 820 1
5 | Phan xudng stra chira co khi 180 3
6 | Phan xudng dic 838 1
7 | Phong thi nghiém 106 3
8 | Tram khi nén 692 1
9 | Nhahanh chinh 140 1

5. Yéu cau chon tram bién ap cho nha may luyén kim co phu tai Sg=1200(KVA).
Trong hai trwvong hop: khdng biét s6 % phu tai loai 3 va phu tai loai 3 1a20%

6. Hay xac dinh vi tri dat cla tram bién ap trung gian, biét cac thong tin vé vij tri va
phu tai clia cac diém nhu sau

Bang s0 liéu bai toan

, Cong sudt Toa do, Km
biém tai

kVA X Y
1 46 1.4 12
2 52.5 33 5
3 35 2 23
4 56.3 21 20
5 38 19 12
6 42.7 36 9
7 37 22 35
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7. Hay xéc dinh vi tri ddt cta tram bién ap tiéu thu biét cac thong tin vé vi tri vaphu tai
clia cac diém nhv sau

Bang s0 liéu bai toan

o Cong sudt Toa dd, Km
biem tal
kVA X Y
1 4,6 0,12 0,27
2 6,8 0,42 0,50
3 10,15 0,12 0,42
4 13,45 0,34 0,14
5 25,5 0,25 0,52
6 18,25 0,22 0,37
7 7,5 0,41 0,13
8 3,2 0,36 0,27
9 57 0,1 0,12

8. Chon s lugng va cdng sudt may bién ap cuta tram bi€n ap 22/0,4 kV cta mot xi
nghiép v&i cong suat tinh toan du bdo 1a S, = 900 kVA, hé s6 cdng suét

Cod =0,82 trong dé phu tai loai | vall chiém 60% (m,, = 0,6), thoi gian st dung
cong sudt cuc dai Ty = 5150h, hé s tiéu chuan va khau hao p = 0,164. Gia thanh ton
that dién ndng ¢, = 500d/kWh; suét thiét hai do mét dién g, =3000d/kWh.

9. Chon sb lugng va cong suat may bién ap cla tram bién ap 22/0,4 kV cla mot xi
nghiép v&i cong sudt dv bao tuyén tinh theo thdi gian S.= 415+57,66.t,kVA,
Cod =0,8 trong d6 phu tai oai | vall chiém 70% (m 1., = 0,7), thoi gian st dung cong
sudt cuc dai Ty = 5150h, hé sO chiét khdu i = 0,1;gia thanh ton that dién nang
c, = 600d/kWh; sudt thiét hai do mét dién g, =3000d/kWh, chu ky tinh todn T=7
nam.

10. M6t tram bién ap cla xi nghiép cong nghiép dwgc dat hai may bién ap 560 kVA -
6/0,4 kV. O tai thoi diém nao do chi co mot may bién ap 1am viéc. Yéu cau xac dinh
lGc bat dau tir mot gia tri phu tai t6i wu theo quan diém tén thét thi ta dong may bién ap
thu 2.

11. Lwa chon may bién ap cho tram bién ap véi cac s6 liéu sau:
Suax = 25,6 MVA, Ky =1,4. Cong sudt dinh mic 1a 20 MVA,
cosf =0,9.
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Bang so liéu:

S(MVA) |81 106 |131 |156 |181 [206 |256
T (h) 0 4 8 12 16 20 24
K2 10,164 |028 |043 |0,6 082 |106 |164
T 3 2 7 1 4 4 3

12. Chon sb lugng va cong suat may bién ap cua tram bién ap 22/0,4 kV cla mot xi
nghiép v&i cdng sudt tinh todn dy bdo & S;; = 900 kVA, hé s6 cong sudt Cos = 0,82
trong d6 phu tai oai | vall chiém 60% (m ., = 0,6), thoi gian s dung cdng sudt cuc
dai Ty = 6000h, hé sb tiéu chuan va khau hao p = 0,164. Gia thanh ton that dién nang
c, =500d/kWh; suét thiét hai do mét dién g,, = 3000d/kWh.
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Chuong 6

TiNH TOAN VE DPIEN

6.1 Khai niém chung

Tinh toan vé dién 1a xac dinh théng s6 ché do cla ludi dién.

Tinh toan vé dién bao gom viéc tinh céc loai ton that trong hé thdng cung cap
dién nhu ton thét cong suét, ton that dién nang ton thét dién &p cling nhu céc tinh toén
vé phan b6 cong sudt trong mang kin, lva chon tiét dién day dan va cép, tinh toan cac
ché dd van hanh... Do dé tinh toan dién doéng vai trd quan trong trong thiét ké va van
hanh hé théng cung cap dién cla xi nghiép.

Pé danh gia cac chi tiéu ky thuat clia hé théng cung cép dién, dé xac dinh tong
phu tai, chon cac phan tir clia mang dién vathiét bi dién, xac dinh phuong an bu cong
sudt phan khang, bién phap diéu chinh dién ap nham nang cao chat lugng dién, ching
taphai can clr vao cac 0 liéu tinh toan cla phan nay.

Tty muc dich sir dung maviéc tinh toan vé dién doi hoi do chinh xac khac nhau.
Pé tinh toan duoc chinh xac ta can co ya xi ly cac dir kién ban dau cho t6t, chi y dén
céc yéu t6 anh hudng dén cac di kién.

DE khdi lugng tinh toan giam bat, ta co thé sir dung cac biéu dd, bang tinh san
trong céc sach tra ctru k¥ thuat. Khi st dung can chl y tim hiéu k§ xem ching dugc
xay dwng trén co s& nao dé van dung cho thich hop.

6.2 T6n that cong sudt trong mang dién

Thanh 1ap so do thay thé ludi dién la giai doan dau tién clia cong viéc tinh toan
Vvé dién. Thanh |ap so do thay thé ctia mot luGi dién bat ky, gom c6: lya chon so do
thay thé cho moi phan t&r cta lugi dién vatinh toan cac théng 6 clia chdng, sau do lap
c4c so do thay thé clia tirng phan t&r theo ding trinh ty ma cac phan ti dugc ndi voi
nhau trong lu¢i va quy doi tat ca cac thdng so clia so do thay thé vé cling mit cap dién
ap.

6.2.1. Dién dan va dung dan cla duwong day:

Dién dan lathong s phan anh hién tugng ton thit cong suét tac dung trong st
va dién mdi. Phan cbng sudt ton that trong st clia duong day trén khdng & moi cap
dién ap déu rat nho va thwong khdéng tinh dén. B4éi voi duong day 110KV valén hon,
trong nhitng diéu kién xéac dinh c6 thé xuét hién vang quang dién. S& di c6 hién tuong
nay la do cuong do dién truong trén bé mdt day dan dd 16n lam ion héa manh 16p
khéng khi bao quanh gay nén hién trgng phong dién ion.

vang quang dién tao nén hdu qua sau:

- TOn thét dang ké dién ndng, déc biét & nhitng vang c6 khi hau dm va lam
oxy héa manh bé mat day dan.

Pién dan duong day duoc xac dinh theo ton that cong suat tac dung

G-= AG vangquang
BT

O day APiangquang 120N that vang quang dién xac dinh theo cong thirc kinh nghiém.
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DG6i v6i duding day cap, khong can xét dén dién dan.

Khi c6 dong dién xoay chiéu chay qua day dan thi gitta day dan céac pha véi nhau
va gitta ching voi dat sé xudat hién truong tinh dién. Du6i tac dung cla truong tinh
dién, & trong chét dién mdi bao quanh day dan xuét hién dong dién chuyén dich (con
dwoc goi la dong dién nap cia duong day), cé tinh chat dién dung, né vuot truge 90 °
so voi dién ap pha. Tri s6 dong dién chuyén dich nay tiy thud ¢ vao dién ap va dung
dan ctia duong day:

o= Ugbol = U,.B (6-1)
& day U,- dién ap pha clia dudong day
| - chiu dai duong day
be- dung dén trén 1 km dudng day
B- dung din duong day
Trong tinh toan kY thuat, by xac dinh theo cdng thirc sau:

by =—"8 10 [1/Qkm]

log10.—&
R (6-2)

NEu la duong day c6 day dan phan nhd, thi tri s6 R trong cong thirc trén dugc

thay bing Ry, vOi:
Ry =YRal? (6:3)

Rq - Ban kinh dang tri clia cac day dan trong mot pha.
n - sd day dan trong mét pha.
ap - khodng céch trung binh hinh hoc gitta cac day dan khong mét pha.
R - ban kinh thuc ctia mbi day phan nho.
Cong sudt phan khang xudt hién trén duing day con goi la cong suét phan khang
do dwong day sinh ra bang:
Qc=3lcU, = 3UZpl=U2B
& day U la dién ap day; U, - dién ap pha.
RG rang, Q. phu thudc chii yéu vao dién ap clia duong day:
Poi vai duong day < 35KV thi Q. rét bé.
DGi voi 100 km duong day 110 KV ¢6 Q .~ 3 MVAR vavéi 100 km duong day
220KV thi Q. ~ 13 MVAR. Dong dién dién dung cua dudng day cap 16n hon dudng

day trén khong. Do vay nén khi dung cap dién &p tir 20KV tré Ién, ta phéi xét dén
dung dan trén so do thay thé.

6.2.2. So do thay thé clia duwong day:

Céc thong SO clia duong day: dién trd, dién khang, dién dan vadung dan hau nhu
phan b6 déu doc theo dudng day.

~ Trong tinh toan thirc t€ voi sai s6 cho phep, doi voi nhiing duong day khong dai
lam (duwong day trén khéng dén 300km va duong day cap dén 50km) co thé ding céc
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thong <0 tap trung. Tién loi nhat 1a ding so dd thay thé hinh [T, gdm c6 tong tré tap
Y_& .8
trung Z, (Z = R + jX) vatdng dan Y/2 dat & hai dau [2_‘ 2 12 ) _

T6ng trd ctia so dO thay thé Z thé hién sy c6 mat cda dién tré R va dién cam
khéng X; tong dan Y thé hién sy c6 mat clia dong dién thanh phan tac dung do ton that
cdng suét 1o qua gt vatdn that vang quang dién (dién dan tac dung5G), dong thoi cling
thé hién sy c6 mat ctia dong dién thanh phén phan khéang do dién dung gitta day dan
cac pha va dat sinh ra (dung dan B. Bién dan G trong so do thay thé c6 thé bé qua nhu
( hinh 6-1b )vi:

- bién day gay bai tén that trong s cach dién va trong dién moi rét nho.

- T6n that céng suat tc dung do vang quang thuc té chi xay ra & duong day trén
khong dién ap > 220K V.

So d6 thay thé duong day mang dién dia phuong cé thé bd qua téng dan nhu &
(hinh 6-1c).

Riéng d6i v6i duong day cap 6 + 10KV vathdp hon, vi tri s6 dién cam khang rat
bé nén thudng bd qua, so do thay thé rét don gian, chi lathuan trd (hinh 6 -1d). P6i v6i
dwong day mang dién mot chiéu, can chl y Xy = oLy = 0 va by = ©Cy = 0, do d6 so do
thay thé cling thuan tré nhw hinh 6 -1d.

U, R+jX U, U, Rn Xn U,
o > o | : - o
11,C08p1 | —n ll B, ll B, T2
|2,c0802 g T7 IA<PT 2
[e, 0]
U, _ b)
c—>| lly I_I—> | | °
! " y_fz U1 Rn Xn U,
1 [ 1 7~ 1
&ji %j Bn c—P I I_I—> I _>°
2 T2 212 c)
U
o 0 Ul Rn ?
o } : 1
a) D —— D —— In B ——
d)

Hinh 6-1: So d6 thay thé duwong day

Vay tham s6 clia so do thay thé duong day tai dién c6 chiéu dai 300km trg lai
(d6i vai dudng day cap 50km tré lai) ta xac dinh theo biéu thirc:

Z=R+jX =(rg+jXp)l (6-4)
Y =G+]B= (g +]jbo)l

O day:

ro VA X, - dién tré va dién cam khang clia day dan trén mot don vi chiéu dai (km)

0o Va by - dién tré vadung dan clia day dan trén mot don v chigu dai (km).
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Dién tr ry co thé tra theo céc bang cho sén (ng véi nhiét do + 20°C. Khi dung &
nhiét dd 0:220°C thi can xac dinh lai dién tré theo cong thirc:
lo="To [1 +a (9 - 20)] (6'5)

o - hé s6 nhiét do cta dién tré, vai dong, nhdom va nhom 16i thép ta coa = 0,004.
Cling c6 thé xac dinh tri sd gan ddng cla dién trd theo cong thikc:

= I’_ _ 1000 9 (6_6)
F oF
O day:

p - dién tré suat cla vat liéu 1am day dan, Q mm?/km.

p d0i v6i nhdm 12 pAl=31,5 Q mm?km.

p d6i voi dong pCu = 18,8 Q@ mm?/km.

y - dién dan suét, m/Q mm?

yAl = 31,7m/Q.mm?; yCu = 53m/Q mm?

F - tiét dién phan dan dién cla day dan, mm?#

Khi tai dong dién xoay chiéu ba pha, xung quanh déy dan xuét hién mot tir
truong. Luc dién dong xuat hién trong moi day dan do tir trudng tét ca cac pha gay ra,
phu thudc vao khoang céach twong ho gitta cac day. Trén so do thay thé mang dién,

hién tugng tan tir dugc thé hién qua thong s6 dién cam khang. Dié n cdm khang phu

thudc vao khoang cach tuong ho gilra cac day dan. Néu day dan dat trén ba dinh cua
mot tam glac dau thi dién cdm khang clia day dan cac pha bang nhau; néu chdng nam

trén mat phang ngang thi dién cam khang cac pha sé khac nhau, do vay dé chliing cd tri
S0 bang nhau, ta can hoan vi day dan. Gia tri cla dién cdm khang trén 1 km clia mét
pha dudng day trong tng vai khodng cach trung binh hinh hoc (D ,) gilra cac day dan
duoc tra bang x, = f(F,Dy,) hay tinh theo bi€u thirc sau:

N
Xo = 0,1445l0g,, —® +0,0157,%
0 J10 = Yk (67)
O day R - ban kinh day dan, [mm]
- Dy, - khoang céch trung binh hinh hoc giita cac day dan dugc tinh theo:

Dtb = 3\/ D,, D13 Dza

Pon vi mm.

Néu day dan dat trén 3 dinh tam giac déu, canh D thi:
D12=D13=Dy3=D =Dy,

Néu day dan dit ndm ngang thi:

3
Dy, = D3 = D vaDys = 2D; Do vay Dy, = V2D° = 1,26D

Céc cong thirc trén thanh 1ap cho day dan bang dong, nhdm va |6i thep la cac
loai day dung phd bién trén duong day tai dién. Néu dung day dan bang thép thi chiy
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la dién tré va dién cam khang con phu thudc vao dong dién trong day, do vay nénr , va
Xo clia day thép duoc 18y theo tri s6 thuc nghiém clia nhaméy cho & bang cho san.

B6i voi duong day cao ap tir 330 KV trd 1én, dy dan moi pha th uong dugc phan
nhd nham gidm dién khang. Thong thudng véi duong day 350KV duoc phan lam ba,
vaveéi duong day 750KV phan lam bon.

Viéc phan nhé day dan 1am tang ban kinh ctia ndé va do do6 lam gidm dién cam
khang dudng day.

Khi dé:

' D, 0,0157
X = 0,1445'0910 Eﬁ + T (6'8)

it

O day n - S0 day dan trong mét pha.
Rq: - ban kinh déng tri clia cac day dan trong 1 pha:

Rﬁt = Sﬂ R.alt’][;l

aw, - khodng cach trung binh hinh hoc gilta cac day dan trong mét pha.

R - ban kinh thc clia moi day dan phan nho, thrc té cho ta thdy: khi moi pha
phan lam 2 day thi cdm khang dudng day giam xubng khodng 15 -+ 20%, khi phan lam
ba day thi gidm xudng 25 -+ 30%.

6.2.3. Cac thong & va so do thay thé may bién ap hai cudn day.

Mady bién ap ba pha hai cuén day quén laloai dung phd bién trong hé thdng cung
cap dién. Khi tinh toan nd, ta dung so' do thay thé hinh T" (hinh 6-2) vGi bon thong so
dac trung cho qua trinh tai dién qua no: dién tr¢ R, dién cam khang Xy, dién dan Gt
vacam dan B+. O day: R=R;+R’,

XT:X1+X’2
R’, va X', la dién tré va dién cam Er 3
khang clia cudn day thir cép 2 da quy
d6i vé cudn so cap 1.

Tong tré cla may bién ap la G B
Z7= Ry + jX7 phan anh hién tugng ton & & al

thdt cong suét phan khéng do tan tir
trong hai cudn day. Tong dan Y1 = Gy y p
+ jBr phan anh hién tugng ton that F - L

cong sudt trong IGi thép méy bién ap: Hinh 6.2 So' do hinh G

]
9

Hinh 6.2: Céc thong sb clia may bién Ry o
ap co tr]e tinh thef) cac so liéu cla may J . . T i
phd néng do dong Foucault va ton P L
hao gay tlr. TON thét trong 16i thép hau l bf
nhv khéng phu thudc vao tai ciia mé = _ :

Y AS, = AR + JAQ,

bién &p va béng Itc khong tai. Do vay,
trong tinh toan nguoi ta dung so do
hinh 6-2b.

Céc théng sO clia may bién &p c6 thé tinh theo céac so liéu clia may hinh 6.2

107



bién &p sau: ton thét ngan mach APk, t6n that khong tai AP, dién 4p ngan mach Uk%,
dong dién khong tai 1%. Cac so liéu nay la két qua cla thi nghiém ngan mach va thi
nghiém khéng tai.

* Tinh dién tré va dién khang ctia may bién ap:

- Tacs APk =3I5,Ry =S5, Ry

Do do: Sfin
Tinh v&i don vi thudng dung ta co:
R = AR[KW]UZ [KV?]
SlKVA]

10%[Q] (6:9)

- B6i v6i may bién ép, ta c6 Ry << Xy , tlc la co thé bd qua dién &p roi trén Ry, do

Vé-y: Uk% — Iﬁm'>(T

.100
Uﬁm /\/§
0, 2 2
Do d6: X, - Uk%.U2 [KV ].10;[9] (6-10)
Sﬁm [KVA]

& day: Sam - dung lvong dinh mirc cda may bién ap, [KVA].
Ugm - dién ap dinh mirc clla may bién ap, [KV].
APy - t0n that ngan mach ctia may bién ap, [KW].
U, % - tri s6 twong d6i cta dién 4p ngén mach clia may bién ap.
* Tinh dién dan Gy vacam dan By clia may bién &p:

2
- M0t céch gan dang ta co: AP, ~ Jim Gr

AQO ~ U%m 'BT
Gr=—>vaB A?O
. Uz Uz
Do do: fim fim (6.11)
Ton that khong tai AP, cho & ly lich may, do vay ta hdy tim AQ, dé xac dinh G+
wBr.Chiy AQy  >> APynén:

So:\/§|p Uim = AQy

— AI:)O

Thi nghiém cho ta:

3.0, .U-
1996 = 10 100 V210-Cam 100 So 100

Iﬁm 1'3IﬁmUﬁm Sﬁm
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AQ 096.5,
1,% ~ S 0100; AQ, zﬂ;[KVAR]
fim Do do: 100 (6-12)

Vidu 6.1:

Hay x&c dinh thong s6 clia so dd thay thé duong day 110KV dugc méc trén cot
dién nhu hinh 6 -5a.

Day din AC-150 vacd Dy, = Dpg= D = 4m.
Puong day dai 100 km, méc kép hai day.

4000 | 4000
= = | = 10.5+j 20.8
O O O
j 274+10°
I j 274+10° I
Hinh 6.3a: so do duong day Hinh6.3b: so do thay thé

Bai giai:
Khaang céch trung binh hinh hoc gitra cac day dan:
Dy = 1,26D = 1,26 x 4 = 5,04m
Tra 9 tay v6i Dy, = 5,04 vaAC -150, ta co:
ro = 0.21; Q/km X Xo = 0,416; Q/km
bo = 2,74.10°1/Q/km
Dai voi chigu dai 100km; méac kép hai day:

R="01 =221 100_1050
2" T2
X =X7°.| :@.100 20,80

B/2=05x2x2,74x 10°=6,6 MVAR
So do thay thé twong dwong V6 i céc thong s ghi trén hinh 6.3b.
6.3. TOn that dién nang trong mang dién:

Khi truy@n tai dién nang tir ngudn dén ho tiéu thu thi méi phan tr ctia mang dién
do co tong trd nén déu gay ton that cong suat va dién ap.

TON thét cong sudt gay tinh trang thi€u hut dién nang tai noi tiéu thy, lam tang
giathanh truyén tai dién va dwa dén hiéu qua kinh té kém.

Ton that dién ap tao nén dién ap tai cac ho tiéu thu bi gidm thap qua, anh hudng
dén chat lugng dién.
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6.3.1. T6n that cong suét trén duong day:

PE xac dinh ton that céng suat trén duong day, ta ding so do thay thé hinh TT va

doi vai mang dién khu virc vai dién ap 110KV - 220 KV cho phép bo qua thdng so
dién dan G. Khi do ta co: hinh 6-4a.

TU day ta co:
11 7 H 7 H H Pl j 1 "+ Q’ P7+jQ” P2 j 2
$"=P"+jQ" =P +[Q - jQu g ez e
O day: LT i
. 1QC, iQC, .
B B U T U
Qc2:\/§'|c2U2:U§EzU§mE 1PT T 2P
Tabiét : khi c6 dong dién ba pha 3)
chay qua Z = R + jX, thi ton that cong suét
Py+] Po+i
tAc dung va phan khang I 1 e z #1Q
? P
AP=31?R="_R i
U

SZ
AQ = 312X =z X

Hinh 6.4: So' d0 thay thé hinh IT
Do vay ton that cong suat & duong day co so do thay thé hinh 1T (hinh 6-4a) l&
(P’ +(Q")’
AP = —Z.R
2
(P’ +(Q")’
AQ =52 X
2
(6-13)
Vay S’ =S”+ AS=(P"+ AP) + j(Q” + AQ) =P’ + jQ’
S=5"-]Qu=P1+jQ1=P" +jQ" =jQu
B B
Qu=V31qUy =Uf 2 = Ui~

Déi véi duong day dia phuong ta co thé bo qua téng dan, IGc do ta sé& duoc hinh
6.4b, khi d6 ta xac dinh ton that cong suat theo cong suat tai:

P, +]Q:

ap_ P2t Q5
2
Uﬁm

R
(6-14)
2 2
AQ="1 Q2 x

fim
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Néu duwong day phan phdi c6 phu tai déu (nhw duong day chiéu sang ngoai
duong) thi ta st imduoc (hinh 6.5):

- TOn that cong suat trong mot vi phan dl & tai cach diém cudi chiéu dai | la:
dAP = 3(1o1)? + 3(1o)I% rodl

Vi |0l 1! dL 2
L PUL ST
L ) ) L3 L L L |

AP =3[(Io) fodl =317 = - k
0

AP = (IgL)21°R.
Hinh 6-5: Phu tai déu

RO rang ton that cong sudt trén duong day cé phu tai phan b déu, bé hon 3 lan
ton that trén dudng day cé cung phu tai nhung tap trung & cudi duong day (khi phu tai
tAp trung cudi duding day APy = 3I°R).

Hiéu sudt tai dién cta duong day:

P-A

n%=2100 = 100 = (1- 2Py100
Pl 1 Pl

Chly: & cong thirc (6-13)

_AP-tinh MW; AQ tinh MVAR; S, = P, + jQ,, [MVA], R, X tinh bing Q; Ugp,
tinh bang [KV].

6.3.2. TOn that cong suéat trong may bién ap:

TOn that cong suét trong may bién ap bao gdm ton that khong tai (ton that trong
18i thep hay t6n that sat) vaton that c6 tai (ton that trong day quén hay ton that dong).
- Thanh phén tén thét trong 16i thép khdng thay d6i khi phu tai thay d6i va bing
ton that khong tai.
ASO = APO + JAQO (6'15)
%S. %.S.-
16%5m 15 6. ASy = APy + j—IO %-Sem
100 100
DGi voi may bién ap hai cudn day, ton that cong sudt tac dung nhu trong cac
cudn day khi tai dinh mic bang ton that ngan mach.

AP cudn day dinh mgc = AP
Ton théat cong sudt phan khang trong cac cudn day, néu dé y dén R+ << X+ thi ta
xac dinh nhv sau:

U, %.S
A Il S 111 Y
chon day, ficnh moc 100 Q K
Vi méy bién ap lam viéc vai phu tai S ot khé&c vOi dung luong dinh mc nén khi

3 ~N 7 - 7 n 7 e Ve N ~ ~ S I i
x4c dinh tén thét trong may bién ap can chd y xét dén hé s6 kg (= s L. Ip—ta']
fim fim
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Khi do, ton that trong cac cudn day sé la
+ i, Y% S
100

Do vay, ton thét trong may bién ap khi phu tai bét ky(S,y) < xéc dinh theo cong
thtrc sau:

2
AScuonday 1= kt APy

AS; = (APy + kZAP ) + j(1,% + k2U %) Stim
100 (6-16)
2
Sﬁm
S 2
Sﬁm
kt _ Spt _ Ip.tai
Sﬁm Iﬁm

* DBi voi may bién ap ba cudn day va may bién ap ti ngau:
Taxac dinh ton that nhv sau:

Trudc hét ta tinh ton that cong sudt trong cudn day 2 va 3 theo phu tai tvong
(rng trung va ha ap (hinh 6-9)

2 2 2 2
Us U (6-193)

2 2 2 2
ASZ _ P2 +,Q2 -R,2+j 2 +,Q2 .sz
U’ U’ (6-19b)
O day U’,, U’s, X', X3 R’, cac dién ap vatong tré twong (ng da qui doi ve
dién ap cudn 1.
Cong suét:
S"1=8"3+S3=5+S+ A5+ AS=P" +)Q";
T6n that cong suét trong cudn 1:
1] 3 " 2 " 2 " 2
AS, = (P"1) +2(Q 1) R, +j(P 1) +2(Q 1) X,

U U

I I (6-19¢)
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Hinh 6-6: Ton that cong suat

Bai todn nay co thé tinh theo cong thirc 6-18 cling ra dap s nhw trén.

* Trong trwong hop tinh toan so b ta cé thé dung cong thirc gan ding dé tinh t6 n that:
APt Vé.AQT .

APy = (0,02 + 0,025) Sym

AQr = (0,105 + 0,125) Sym

Céc cong thirc nay dugc dung cho cac méy bién ap phan xuéng cé
Sim< 1000KVA; 0% =5+ 7% vaUx% =5,5)

6.3.3. TON that dién nang trén duong day va cé may bién ap:
1. Xac dinh thoi gian str dung cong suét Ién nhat T, va thoi gian chiu ton that
congsuat IGn nhat T .

Pién nang tiéu thu phu thudc vao phu tai va thoi gian van hanh. So ng trong
qué trinh van hanh, phu tai lubn lubn bién doi, vi vay dé thuan tién trong qua trinh tinh
toan ngudi ta gia thuyét phu tai ludn lun khéng thay d6i va bing phu tai 16n nhét. Do
vay thoi gian dung dién lic nay lathdi gian tvong duong vé phuong dié n tiéu thu dién
nang.

Vi gia thiét nhu trén thi thoi gian dung dién & phu tai I6n nhat nay (thuong
ldy bang phu tai tinh toan) duoc goi lathdi gian st dung cong suat 16n nhat, ky hiéu la
T mex-

Tir d0 thi vé dut ng cong phu tai hinh 6.7, ta dinh nghta dugc:

AI

t=8760
Trnax -Imax = Il(t)-dt- I f g (6-20)
0 2
t=8760 g d
= 2 " "'m n
[1(t)dt T .Tmaxo BN B N
vay: T, =—2—— 'tbprT ™S ¥
| max b I \jb
A S 1C
e Trna—»" 5

Hinh 6-7: dudng cong phu tai
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Vay: Néu gia thiét rang ta ludn si dung phu tai Ion nhat (va khong d6i) thi thoi
gian @n thiét T, d€ cho phu tai dé tiéu thu mot luong dién nang bang lugng dién
nang do phu tai thyc té (bién thién) tiéu thu trong mot nam lam viéc dugc goi la thoi
gian st dung cong suét 1&n nhét.

D0oi voi cac xi nghiép lam viéc mot ca T, = 1500 + 2000h; lam viéc hai ca:
Tmax = 3000 + 4500h, lam viéc 3 ca T, = 5000 + 7000h. Giatri 16n cla Ta thuong
tng v6i cac xi nghiép c6 dd thi phu tai hang ndm twong déi bang phang.

+ Thoi gian chiu ton thét cong sudt I6n nhat t |a thoi gian néu trong d6 mang
dién ludn ludn mang tai 16n nhat sé gay ra mot ton that dién nang ddng bang ton that
dién nang thuc té trén mang dién trong mot nam.

Ciing tlr d6 thi hinh 6-10a, ta dinh nghTa dugc:
t=8762
[ 1ot
0

2

T=

I max

(6-21)

TU 1, ta cd thé xac dinh dong dién trung binh binh phtong I Tir hinh 6-10, ta

dling xé&c dinh duoc gia tri cta I, nhu sau:
t=8760

0 (6-22)

i Itbbp =
Do dé:

TU (6-20) va (6-21) taco thé tim dugc:

2 2
ImaX'T = Itbbp 1

L Itzbﬂ L \/¥ T
t Ignax Vé.y tbbp — "max t_ max\/'g760 (6-23)

Tri s0 1 ¢ thé xac dinh theo do thi gh t = f(Tmac AT
cosp) (hinh 6-10b) va cling c6 thé xac dinh theo cong
thtre kinh nghiém clia Kezevits sau:

7= (0,24 + Trmax.10™%)2 8760,
(6-24)

Néu cho rang moi ndm Iam viéc 300 ngay thi thoi
gian chiu ton that céng sudt 16n nhat ¢ d6i voi ludi
cung cdp dién cho xi nghiép cong nghiép cé thé thira 0 T =
nhan gia tri sau: e

s A Hinh 6-8 Budng cong biéu dién
- Khi lam VieC mOt ca: T = 1500 + 2000h quan hé t = f(Tmax, COQ tG)
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- Khi lam viéc hai ca: t = 2500 + 3500h
- Khi lam viéc ba ca: t = 4000 + 5000h.

Vi du 6.2: Hay x&c dinh T e, T Va g, tong (ng voi phu tai hinh 6-9.

Aal
100
80 ?_1
50 1o
218--{---%----1
b l__]

2000 5000 75000 860

Hinh 6-9: phu tai
t=8760

|t
_ { M7 100.2000 +80.3000 + 50.2500 + 27,8.1260

= ~ 6000h
max 100

t=8760

f'ﬁ)dt 2 2 2 2
0 100-.2000 + 80“.3000 + 50-.2500 + 27,8°.1260
T T 1002
max

I
T 14650
Itbbp = Imax\/; :100 % = 73,5A

=4650h

2. TOn that dién nang trén duwong day va trong may bién ap:

al. Trén duwong day:
Ton that dién nang dugc xéac dinh nhu sau:
ZX/\dd ::ZXth.’t.[F(\A/rﬂ

(6-25)

O day: APy - t0n thét cong sudt I6n nhat trén dudng day voi phu tai tinh toén.

T - Thoi gian chiu ton thdt cong suét Ién nhat.

Vi du 6.3 Mot tram ha ap dat hai may bién ap 110/11KV, dung lugng 31.500 KVA
cung cip cho phu tai ¢ do thi nhwr hinh 6.9, Khi phu tai c6 gia tri tir 50% tri s6 16n

nhdt tré xudng, chi cho mot may 1am viéc. Biét réng cos = 0,8 khong thay di sudt

nam. Hay xéc dinh ton that dién ndng trong mot ndm cda tram:

115



A
S1 :Q(Ia/A) > AF:'
(S D 40
t T
£ 20f--
ts .
< > 100 ..
L) i !
> ' Hap E
8760 2.10° 6.10° 8760 s
Hinh 6-10: M6t tram ha ap Hinh 6-11: M6t tram ha ap
Bai gidi:

Méy bién dp 110/11KV, Si, = 31,5MVA cb céc sO liéu sau: AP, = 200KW;
APy = 86KW, U, % = 10,5% va 10,5% va | o %= 2,7%.

Vi gia thiét van hanh da cho & bai toan ta s co:

Khi phu tai P,= 40 MW, ta < van hanh 2 méy trong t; = 2000h

Khi phu tai P, = 20 MW, ta < van hanh 1 may trong t, = 4000h.
Khi phu tai P; = 10MW, ta € van hanh 1 méy trong t; = 2760h.
Vay tong ton that dién nang & tram trong nam sé la:

2
m m .

AA = APy X n;t; + AP, Z(SS' j t; = 86[(2x2000) + (1x6760)]
i=1

fim

i=1
2 2
+200 1 40 2000+1 10 2760
21 0,8.315 110,8.31,5

AA =2.021.000 KWh.
3. bién nang tiéu thu:

Dién nang tiéu thu cta xi nghiép céng nghiép cd thé xac dinh qua ba
phuong phap sau:

a) Phuong phép suét tiéu hao dién ndng cho don vi sn phdm. Ta st dung
cong thirc sau:

W =3 WoA, [KWh]
O day: W - Bién nang tiéu thu trong mot nam: tinh [KWh].

W, - stt tieu hao dién nang cho mdt don vi san pham, don vi
[KWh/mGt don vi san pham]

A- San lvong hang nam clia xi nghiép (tinh theo don vi san xuat dé
xac dinh sudt tiéu hao dién nang)

b) Tinh theo hé s6 tiéu thu cla cac loai ho tiéu thu khac nhau. Ta st dung
cong thirc sau:

W = Kiauthy - Ta- 2P, [KWH].
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O day: Ky, - e s6 tiéu thu, nd biéu thi hé s6 tiéu thu trong 1 gio di véi mot
ki-16-04t thiét bi dat cua loai ho twong ng, hé sé nay cho & bang qua thdong ké kjnh
nghiém bang (6-1): P - cong sudt thiét bi duoc déat cta loai hd twong tng, tinh bang
KW.

T.- S0 lugng gi® lam viéc trong mdt nam cua ho tiéu thu: tinh [h]. Gia tri cla
Taxac dinh nhw sau:
o)DGi v&i dong lwc: voi 6 ngdy lam viéc trong mot tuan, moi ca 1a 8 gio thi:
- Khi lam viéc mét ca: T, = 2325h
- Khi lam viéc hai ca nhw nhau: T, = 4630h
- Khi Iam viéc ba ca: T, = 6640h
- Khi 1am viéc lién tuc ca nam khdng bi gian doan thi T , = 8500h.
B) BA&i vadi chi€u sang bén trong cac phan xuéng:
- Khi 1am viéc mot ca ldy T, = 800h
- Khi lam viéc hai ca Ta= 2500h
- Khi lam viéc ba ca T, = 4700h
y) B0Oi vdi chiéu sang bén ngoai cac phan xudng cla xi nghiép cong nghiép:
- Khi chiéu sang suot dém T, = 3500h.

- Khi chiéu sang dén 12 gi¢ ban dém con sau do6 chi dé lai dén bo vé rat
can thiét thi T, 1950h.

Bang 6-1: Céc loai ho tiéu thu

i R , Hé so tiéu thu o
Céc | oai ho ti€u thu khac nhau Ghi chi
K tieu thu

- Bong co dién lam viéc lién tuc (vi du: théng gid, bom,
t0 dong co - méy phét han lién tuc ...) 0.54
- bong co dién hé théng diéu hoa nhiét do 050
- Pong co dién cla may cong cu & ché do 1am viéc binh

thuong (may tién, phay, bao, khoan...)

R A S O B 1)
- Pong co dién cua may cong cu ¢ ché do lam viéc

twong doi cang thang (tién ty dong, tién ro-von-ve, tién
céc truc, may phay cac banh rang...)

- Pong co lam viéc theo ché d gian doan & cac can cdu | 54
trong phan xuéng.

0,10
- Thi€t bi sudi néng, 10 dién trd, 10 dién dé sdy kho...
- Méy bién ap han hoé quang.
D?y br']_K . quang 0,43
- Dén chiéu san
1B Sang 0,09
0,75
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Lwu y, tinh dién nang tiéu thu theo hai phuong phéap néu trén dung dé tinh toan so
bd ban dau (dung khi lva chon phrong an va thiét ké so bo).
c¢) Phuong phap tinh theo phu tai tinh toan Py,.
Dién ndng tiéu thu trong mdt ndm c6 thé tinh theo con g thirc
A =Py . Trax [KWh] (6.26)
O day Py - phu tai tinh toan, [KW]
Tmax - thOi gian st dung cong suét Ién nhét, gio, [h]
6.4. Ton that dién &p trong mang dién.
Gia thiét mang dién lam vi_éc & ché do doi xing, do do chi can nghién clru doi
véi mot pha. Hinh 6-12a biéu dién mot dudng day cé tong tré Z = R + jX[Q] va phu

tai tap trung & cubi dudng day S=P + jQ [KVA]. Hinh 6.12b biéu dién db thi vecto
dién &p cla duong day néu trén.

Vecto oa biéu dién dién ap Upz & cudi duong day. Goc ¢, twong tng voi COS(2
clia phu tai ho tiéu thy. T6n that dién ap trén dudng day sé xac dinh bang tam giac t6n
that dién ap abc; & day vecto ab trung pha voi vecte dong dién | valaton that dién ap
trén dién tré cla duong day, con vecto bc la ton that dién ap trén dién khang cua
duong day.

Ul Rlx U2

1.cosp, l

Hinh 6.12: Bi€u dién mot dudng day

Vecto ac bié’uﬂgjién\ t6n that dién ap t6ng trén duong day. D6 lahiéu cla hai vecto
dién &p & dau va cui duong day, tic la

DPoan ad la hinh chiéu clia vecto tong ton that dién ap trén truc cta U , dugc goi
lathanh phan ton that dién ap doc.

Do0i voi lugi dién cong nghiép khi dién ap chi dén 35 KV thi goc 6 gitta U p1Va
U, rét bé; do vay ton that dién ap tong co thé 14y gan ding bang voi thanh phan ton
hat dién &p doc nay d€ tinh toan chon tiét dién day dan.

Nhu vay, mot cadch gan dung vé gia tri ta co:
AU, =ad = af + fdva e, = g, = ¢ (Vi 0 rat bé)
O day, af = IR cosg; IX sing
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Do dd: AUp=IRcosp + IX sing (6-27)
Vay ton that dién ap day sé la

AU = /3AU,, = V3(IRcosg+ IXsing

AU:\@( PR, QX ]ZPR+QX’[V]

\/§U fim \/§'Uﬁm

Hay Uﬁm
PE dé so sanh thudng tinh theo ty s6 phan trdm so voi dinh mi ¢;
AUy~ PR QX 100
Uz, 1000
O day

- P, Q laphu tai tAc dung va phdn khang cla duong day [KW], [KVAR].
- R, X la dién tré va dién khang cla duong day, [ Q]
- Ugn, - dién ap dinh mic tinh bang KV.

Y éu cau: phai ddm bdo duong day lam viéc binh thuong tirc 1a khi tinh toan AU%
< AU% cho phép.

Dai voi dudong day dién ap cao hon 35KV, ta phai xét dén thanh phan ton that dién
&p ngang dU,, giatri bang doan cd:

8U, = cd = cg - dang = cg - bf = IXcosp - IRsing
Khi do, thanh phan ton that dién ap ngang (doi véi dién 4p day 13)

V3 doU = \/§6Up: (IXcosp - IRsing)=

_ 3{ PX QR }_PX—QR
V3Uy,  +3Ug, Utim (6-283)

Do vay: AU = AU +jsU. (6.28h)

T hinh 6-15b, ta thdy tri sO cla thanh phan ton that dién ap ngang SU xac dinh
bdng gdc xé dich pha 6 gitra dién ap & dau va cubi dudng day; d6i véi dutng day dai,
dién ap truyén tai cao hon 35KV thi thanh phan ton thét dién ap ngang sé tang lén va
do d6 géc 6 £ tang.

Pién ap day & dau va cudi duong day (tinh bang KV) tro ng thirc t& xéc dinh bang
cong thirc sau:

2 2
ul\/{uer(PzR*QZXH +(PZZ—Q2RJ
Uy Uy
2 2
U2=\/{U1+[P1R+Q1XH +(Plz_cgle
Ul Ul

(6-29)

(6-30)
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O day, P1, Qq, P,, Q, tuong (ng vai cong suét & dau va cudi dudng day tinh bang
[MW], [MVAR]; R, X dién tr&' clia dudng day, tinh bang [ ]

osu sy
U,+AU U, —-AU, (6:31)

tgo
6.4.1. TOn that dién ap trén duwong day 3 pha cé nhiéu phu tai tap trung.

UA Il lUl |2 2U1

Y

" 1,cOSp; " 1,c08p,

y

SU

Hinh 6-13: so do vecto doi voi dudng day co h ai phu tai
Hinh 6-13 trinh bay s do vecto dbi voi dwong day cé hai phu tai tap trung i 4
va i, Dong dién tinh todn cla phan thi nhat cla lu¢i lal ; 1atong hinh hoc cla dong
dién phu tai i, vai,. Chiéu cla vecto I, xac dinh b&i géc pha dich chuyén ¢, trén co s¢
clia goc nay taxay drng tam giac ton that dién ap doi voi phén th(r nhat cua lugi. Bién
ap ¢ phan cudi cta phan thi hai ky hiéu & U ,, con & cubi cta phan thir nhét ky hiéu
laUpy. Dién ap & dau tuyén duong day cla Ium dién laU oa NOUY thé hién & hinh 6-13.

Giatri ton that dién ap chung chinh latdng tén that dién ap & ca hai phan. Do do,
trén co s clia biéu thirc ta co:

AUp = l,r,cosp, +l,Xo8l ne; +| 1M1 COSp1 + I1X48 ne, (6'32)
Do d6, d6i voi dudng day c6 nhié u phu tai tap trung iy, i ... i, thi chling ta s8 c6
ton that dién ap trén toan bd duong day cua ludi dién la

AU =+/3AU, = Jﬁi(pin +QiX;) =Uii(Piri +QiX;
i=1

fim i=1 (6-33)
PE so sanh, ta thuong tinh theo tri s6 phan tram so véi dinh mic, do vay:
100
AU% = ——FF— I+ QX
1000U%, .Z( Q) (6-34)

O day - P, Q, - cong sudt chay trén doan thit |, tinh [KW], [KVAR]
r, X; - dién trd va dién khang cla doan thv | [ Q]
Ugnm - dién &p day dinh mtc, [KV]
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Néu tinh ton that dién ap khong xuét phat tir dong dién chay trén cac phan cla
duwong day (ly, 1y, ...I,) matheo dong dién phu tai tai ho tiéu thu: i, i, ...i, thi ta &

duoc : AU =\/§Zn“(ii,Ri CoSQ; +1i;X;sing,) (6-35)

i=1
Néu tinh theo phén tram so voi dinh murc, ta duoc:

100
AU% R, +
0= 1000 \/_Uim ;(pl i ql I)

Trong do: p;, g - cong sudt clia phu tai tai dién thiv I, [KW], [KVAR]
R.X; - dién trd va dién khang clia duong day ké tir dau ngudn dén diém
tht 1, tinh bang [Q]
Ugn - dién ap day dinh mic cla duong day [KV].

100
= T00007_ PNCLIET'S (6-36)

fim i=1

6.4.2. Truong hop dac biét:

a) Néu truong hop dudng day dong nhat: tic la dwong day c6 cac doan lam bang
day dan cting laai, ciing tiét dién, cling cach 1ap dét (o r , va xo nhu nhau). Khi dé ton
that dién ap trén duong day sé la:

- Tl cbng thirc (6-45) réu tinh theo phan tram so voi dinh mtkc, ta co:

100 NEJ

nm

AU% = Z(I . coso, +i,X,sing,)

Do ry vaXg 0 cac doan nhu nhau nén:

/3.100
U

fim

Tabiét: 10°p, =+/3U,,, c0s¢,,i;

AU% =

(o COS @y, + X0 SING,i) D L, (6-37)
i1

Do do: i, &
\/_U fim COS(ptb
Thay vao (6-47):
3 2 n
AU%:lez()A(r0 COSQy, +X,5INP, ). piL, (6-38)
tb i=1

N&U I, X, - dién tré va dién khang trén mdt don vi chiéu dai clia day dan tinh
bdng Q/km; p; cong sudt clia phu tai thir | tinh bang KW, con L, chigu dai day dan tir
dau ngudn dén phuy tai thi 1, tinh bang [Km], Ugy tinh bang [KV], 'thi ta c6:

AU% = 1200 (rp COS @y, +Xq sin(ptb).zn: p;L; (6-39)

1000U5,,, cos @y, iz

O day, hé s cong suét cos ¢; clia cac ho khdng gidng nhau nén tatinh hé s cong
sudt trung binh theo cdng thirc sau:

P cosg, +P,cosg, +....+ P, cose, (6-40)

cos
Po P,+P, +..+P,
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b) Néu duong day cung cép cho phu tai c6 cose = 1 (den day toc, 10 dién tro...)
hodc néu duong day cap & mang dién ap thap co r, >> x, thi khi tinh ton thét dién ap ta
cO thé bo qua dién khang, khi do:

100 n
AU%=——1. 3 pL, (6-41)
1000U%  ° Zl:

6.4.3. TON that dién ap trén duong day ba pha cé phu tai phan bo déu.

a) Trong thirc t€ ta cd thé gdp mot s6 dudng day c 6 phu tai phan bé déu (hinh 6-14) &
d6 po la cong sudt mot don vi chiéu dai. Tai tiét dién cach dau cudi duong day mot
doan | sé c6 dong cong suét pol di qua. Gid thiét dudng day co r g, thi vi phan chiéu dai
dl & co dién trg lar . i

lIIII'IIIIIIIlpo
T

i« L

Hinh 6-14: dudng day c6 phu tai phan b6 déu

\ A

TOn thét dién ap trén vi phan chiéu dai < la:
d(AU) = Pol.rpdl

Uﬁm
Ton that dién ap trén toan bd duong day | &
18

L L poL
AU = [d(au) = [ 2Poyg-— 2 - PR
0 (0) ~fim Ui 2Ugn

QX

fim

Twong tu, khi phu tai l2d, tast c6 AU = . Do vay, voi phu tdi S, phan

b6 déu (So = %j thi ton that dién ap la

_PR+QX
2Ugm (6-42)

) Tl day ta nhan xét ton that dién ap trén dwong day c6 phu tai phan bo déu sé
bang mot nlra ton that dién ap trén duong day c6 phu tai tap trung & cudi  duong day.

AU

L |Ll L, ‘
INRRRRAN: = WP lllllll

o0—

v n . rbl P2
p= Z p1 M =PiL;+ Pl
i=1
M = PL

Hinh 6-15: phu tai phan b6 déu
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b) Néu trén duwong day chi c6 nhitng doan ma phu tai phan b6 déu (hinh 6-15).
Khi do, ta co thé coi cac phu tai dat tai diém gilra clia cac doan c6 phu tai phan déu va
c6 tri sO bang tong cac phu tai tap trung.

6.4.4. T6n that dién 4p & dudng day trén khong véi day dan bang thép.

Khi duong day trén khong c6 chiéu dai bé, dong di gn chay trén duong day nay
nhd, thi ngudi ta str dung day dan bang thép thay vi dung dong hay nhom dé tiét kiém
kim loai mau.

Day dan bang thép c6 strc bén co khi cao, cho phép thuc hién khoang céach gitra
céc cbt 1on hon.

Chuing ta biét: gia tri clia dién cam khang trén 1km 1a x,. Gia tri ndy gom c6 hai
phan:

Xo=f(R,Dy)
X"y = (1)

X’ la dién khang ngoai, x” la dién khang trong. Trén thuc t€, d6i vai kim loai
mau nhu dong vanhom c6 p = 1 nén X" rat bé, trong phép tinh gan ding ta c6 thé lay
giatri x’omabd qua x”,. Song doi voi day thép thi x”y khalén, nén khi tinh toan mang
dién dung day thép ta khong dugc bd qua x” .

Khi do, ton thét dién 4p & dudng day ba pha bang day thép sé dugc tinh nhu sau:
AU = 3[X Liy.lcosp+ X 1(X'g+X"y )Ising],[VA] (6-43)

Xy = Xp+X"y VOI {

O day: ro- dién trd clia 1km day dan, [Q/km]
X’ - X" dién khang ngoai va dién khang trong clia 1km day dan, [ Q/km]
| = chidu dai clia day dan, [km]
Céc giatri ro, X’ va X" cho & cac bang trong so tay tra clru.
Viadu 6.4

Hay kiém tra xem tn that dién ap cla loai day dan béng thép co tiét dién 70mm?
clia duwong day ba pha, 6KV vgi so do cung cap nhu hinh 6 -16 c6 dat khéng. Phu tai
tinh bang KW va KVAR, chiéu dai tinh bang km. Tén that dién 4p cho phép la 8%.
Khoéng cach trung binh hinh hoc gitra cac day dan 1a 1000mm. Dy dan c6 cling tiét
dién trén toan bd chiéu dai duong day.

A 2201575 a 80-j60 b

) 4km N 3km ]
! 14097,5 80 - j60

Hinh 6-16: so do cung cap 6KV
Bai gidi: Hé s6 cong suét trén cac doan duong day ab vaAa

9o, = % =0,75; cospa, =0,8; sinpy, = 0,6
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t9Pp, = % =0,716; cospas =0,81; sinpa, = 0,58
Xac dinh dong dién trén duwong day:

80

|y = —963A
AT /3.6.08

220
I =— 2 _262A
Aa /3.6.0,81

Theo dau bai, yéu cu kiém tra xem t6n that dién &p cla loai day dan thép nhiéu
soi ¢6 tiét dién 70 mm? c6 bé hon cho phép 14 8% hay khéng. Mudn vay:

Tatrad tay tra clru:
- 26,2A v6i tiét dién day 70mm? bang thép cho ta:
ro = 1,75 Q/km; X’ =0,28Q/km; x”¢ = 0,325Q2/km
- & 9,A véi tiét dién day 70mm? bang thép cho ta:
ro = 1,7 Q/km; X’=0,21Q/km; X”¢ = 0,325Q/km
Vay:
AU 5, =+/3[26,2.0,81.1.75.4 + 26,2.0,58(0,325+ 0,28)4 + 9,63.0,8.1,7.3 +
+9,63.0,6(0,325+0,21)3] =+/3.233,5= A 5, = 403V
Mat khac, ton that dién ap cho phép la
8.6000
100

R6 rang day thép cd tiét dién 70 mm? c6 t6n thét dién 4p ndm trong pham vi
cho phép.

=480V

[AU]

6.4.5. TOn that dién &p trong may bién ap.

Tuong ty nhu truong ho p tinh ton that dién ap trén duong day co phu tai tap

trung, ton that dién ap trong may bién ap la
PR+QX 100
Uz 1000

fim

(6-44)

O day: P, Q - cong suét tac dung va phan khang do may bién ap truyén tai,
[KW]; [KVAR].

R, X - dién tré va dién khang clia may bién ap, [ Q], mudn qui dbi tén
that dién ap vé cap dién ap nao thi R va X phai quy doi vé cap dién ap ay.
6.4.6 Tinh toan ché do mang dién hé khu vuc:

Nhiém vu cla tinh toan ché d6 mang dién la xac dinh cac théng s6 clia ché do
lam viéc, chd yéu la xac dinh dong va ép tai moi diém nit cia mang dién. Viéc xac
dinh cac thong so nay rat can thiét khi thiét k&, van hanh va diéu khién hé thong dién.
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Xét mang dién hé c6 mot s phu tai nhu hinh 6-17a. So do thay thé cta mang
dién sé thyc hién bang cach ghép ndi tiép so do thay thé tirng doan dudng day va tai
cho ghép dat cac phu tai. (Hinh 6-17b)

Hinh 6-17: mang dién hé cé mot s6 phu tai

Trudc hét xét trvong hop don gian latabiét dién ap tai di€ém cudi. Khi do, can ct
vao dién 4p va cong sudt & diém cudi ta hdy tinh nguoc trd vé nguon thi ta £ xac dinh
dwoc cac thong so can thiét tai moi di€ém nat ctia mang dién. Cu thé & day: Cho cong
sudt cudi dutng day 3:

S, =53 = iQcs = P3 +JQ;
TOn that cong suét trén duong day 3 (cong thirc 6-18)

. (PP +(Q) o
AS; _ ()" +(Qq)” 2(Q3) (R+jX3)
U3
Ton that dién ap trén duong day 3 (cong thirc 6-38b)
_P3+Q3.Xg +jP;X3 — Q4R

AU
3 U, us

Dién ap dau duong day 3 (dié n ap diém 2)
V@ gid tri, ta cd thé ldy gan ding (d6i véi duong day <110 KV_

Uz = U3 + AU3
congsudt S, =S, —jQ3+S, — Q. =P, +jQ,
Ton that cong sudt trén duong day 2:

. (P +(Qy)° :
s, - O @ g
2

TOn that dién ap trén dwong day 2:
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P;Rz +Q;-X2 y ngz —Q;Rz

U2 U2
Cong sudt S, =5, +AS5, =P, +iQ,
Pién ap tai diém 1:

U, =U, +AU,
V& gid tri ta c6 thé lay gan ding
U, =U,+ AU,
Cong suét
S =5,-jQc2 +51—jQu =P +JQ;
T6n thét cong sudt trén dudng day 1:

AS (Pl) +(Ql (R +JX1)
Ul

TOn that dién ap trén duwong day 1:

PRy +QiXy  iPiX, — QiR
U, U, Hinh 6-18: dwong day £110 KV
S =S +AS,

Cong suat
Codng suat ngudn A can cung cap cho mang
Sp = S;._jQ’cl =Pa+]JQa
Dién ap tai A:
Uy =U; +AU,;
V@ tri s6 mot cach gan dlng ta co:
Ua=U;+ AU,
Goc léch pha gilra dién ap dau vacudi mang dién
O0A; =0, +0,405 = Zn:éii
i=1
O day &,, 8,, 85 - goc Iéch pha gilra dién ap dau va cudi cac duong day 1, 2, 3
(hinh 6-17)
U,
U, + AU,
Trén day la ta can c dién ap va cong suét tai diém cudi tinh nguoc tré vé ngudn.

Song ta cling c6 thé tién hanh tinh toan nguoc lai tie la cho biét dién ap nguon U,ta
hay xéc dinh dién ap tai cac diém khac va dién ap & cubi U, Trudng hop nay ta ding

tgoi =
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phwong phap “dan ding lién tiép™, véi lic dau ta 1dy dién &p trén moi diém bang dién
ap dinh mic U, = U, = Uz = Ugy, . Sau d6 can clr vao cac phu tai dé biét vatri s6 dién
ap dinh mdc ta tinh ngugc lai dé tim cong sudt dau nguon. T day, ta chuyén sang
bwéc 1ap thi hai xuat phat tr cong sudt va dién ap dau ngudn A ta xac dinh dién ap tai
cac diém can thiét...
6.4.7. Tinh toan ché dé mang dién kin don gian:

Mang dién kin don gidn nhat la mang dié n chi c6 mét mach vong hinh 6-18a
hodc dutng day c6 hai dau cung cép dién (hinh 6-19b)

Hinh 6-19: Budng day co6 hai dau cung cap dién
Tahdy xé& mang dién kin c6 hai phu tai va mot ngudn cung cép (hinh 6-19a), so
d6 thay thé cltia né c6 hinh6.19b va so do duoc don gian sau khi qui doi phu tai vé céac
nGt cdla mach vong: ¢6 hinh 6-19c¢. Phu tai tinh toan nay ky hiéu S’ ;, S’, la nhitng dai
lvgng bao gdm phu tai thyc té 51:52 tn hao cbng suét trong may bién ap AST,, A ST,
va cong sudt do duong day sinh ra (-jQc; va-jQc; -j Qe Va -jQea) tlre 1

Hinh 6-19: Mang dién kin c6 hai phu tai va mot ngudn cung cap
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$ =5 +A81;-jQu—JQc (659 $;=S,+AS1,-jQc, Qe (6-45)

Cong sudt tinh todn nha may dién 1a cong sudt phat ra clia nha may dién datrir di
cong suét ty dung va ton that cong suat trong may bién ap va dong thoi ta dugc cong
sudt do duwong day sinh ra, tire la

S’A=Sa-Su-ASr+]Qu+ Qe (6-46)

Mudn tim ché d6 mang dién kin, ta phai dung phwrong phap dan dung lién t iép. O
phwong phap nay, buéc 1 xac dinh gan ding phan bd dong trong mang dién véi gia
thiét dién ap 14y bang tri s6 dinh mic tai moi diém, va bd qua tén that cong suét tai
dwong day. Budc thi hai ta xac dinh mot cach chinh xac hon cong suat va dién ap tai
cac diém nut clia mang dién.

Néu ta gia thiét dién ap hai dau duoc ¢ ung cip bang nhau ca vé tri s6 vagoc pha,

theo dinh ludt Kirchhoff 11, ta viét dwoc phwong trinh can bang dién ap sau day: doi
v@i hinh 6-20

b)
Hinh 6.20: Mang dién kin

éy S121 S231 SAl

Al 7 4+ Z,+ Z,— z,=0 6-47
\/§Uﬁm ' \/guﬁm ’ \/§Uﬁm ’ \/§Uﬁm ’ ( )

Hay la
Saiy +S1op +Soats — Saty = 0 (6-48)

Néu khdng ké dén ton that cong suat ta co:
Sa1 + Sarz = S1+5+5;
Do d6:S,,=S,+S,+S, -S4,
Theo dinh luét Kirchhoff 1, taviét duoc can bang dong tai nit 1 va 2 |1a:
Su =5 +S,>S,=5,,-5,
S,=5,+S,,
Sa1—S5,=S,+S,,
Do dd: S,,=S,,-S, - S,
Thay nhitng d6i tvong ndy vao phuong trinh can bang dién 4p, ta nhan duoc
SpiZ,+(S=S)Z, +(Sp-S,-S,)Z,+ (S-S, -S,-S,)Z, =0
Sa(2,+2,+2,+2,)-S,(Z,+2,+2,)-S,(Z,+Z,)-S,Z, =0
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Néu ta goi:
Zia» - tong trd mang dién ké tir phu tai i dén ngudn A”.
Za - TONg tré mang dién ké tir phu tai | dén ngudn A’.
Zaa» - TONQ tré toan mang kin.

Nhuw vay ta co:

Sp(Zi+Z,+Z3+2,)=S(Zy + 23+ Z4) +S,(Z5 + Z4 +S5(Zy)
- — —

Zia Zypr Zgpr
S’ _ S’ _ SlzlA" + SZZZA" + SSZSAH
Al— YA 2
A'A"
MOt cach tong quét trong mang kin ta n phu tai ta sé co:
no_ n._
ZSiZiA" >.SiZia:
Sy =L —— (6-49) Spr =1 —— (6-50)
ZA’A" ZA'A"

O day, ta goi ndt nhan cong sudt di dén tir hai phia 1a diém phan b6 cong suét, ky
hiéu V (hinh 6-21); d6 la diém c6 dién ap thap nhat clia mang dién kin. Trong truong
hop tng quét, di€ém phén b6 cong sudt tac y dung va phan khang co thé khong triing
nhau, khi do ta dung ky hiéu dé chi di€ém phan b6 cong sudt tac dung va dung ky hiéu
V dé chi diém phan bd cong sudt phan khang (hinh 6-21 avab).

D06i v6i mang dién kin cé cung tiét dién trén tit ca cac doan thi phan bd cong suat
trong mang chi phu thudc vao chiéu dai:

n n
Zsi (ro +JXo)liar Zsi (ro +J1Xo)lia
S, = i=1 Y S _i=l
A= : A" = :
(fo + JXp) A (fo + JXp) A
A ﬁ_n’ Sz g S32 N Sa B
a) Isf 152 153
A s 3 8
. . I -
6) 157 542 532 53
é T T
A A, 1 s Yz — @23 Ca 8
S ¥
g 5y Sz S3
A ' 2 3
o 43— - r—=0
1} 13 !
d) sI' 52 35

Hinh 6-21: phan bd cong suat phan khang
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Zn:SiIiA" Zn: Pilia- Zn:QiIiA"
|

Sp =12 _ i e
Do do: oar laar e (6-51)
n n n
Y Silia X2Plia 2Qila
Sy ==L _ia =
laa laa laa (6-52)

Hai cong thirc 6-51 va 6-52 dugc dung trong giai doan thiét ké mang dién khi
chua biét tiét dién day dan dién.

Sau do, ta tién hanh t&ch mang dién kin tai diém phéan cong suét thanh hai
mang ha doc 1ap nhau. Néu diém phan cong suat tdc dung va phan khang khong triing
nhau thi tach ludi diém tai 2 diém phan cong suét.

Pén day ta tiép tuc tinh toan hai phan lu¢i dién tach ra giéng nhu tinh toan cac
lwGi dién hé khu viec ma ta da nghién ciru ¢ 6. 4.

Cau hoi va Bai tap chwong 6
Cau hoi
1. Trinh bay céc dang ton théat trong mang dién vaéanh hudng ctia ng?
2. Trinh bay phrong phap tinh todn mang kin don gian?

Bai tap
1. Cho mang dién phan ph6i nhw hinh:

2 100K VA
. 100KVA
_:\
> LA00K V.
— 3
3 l Y l l Y, 1 l l l 3 — |
300KV/A 500KV A > 400K VA
100KV A
4 > 100K VA
1km
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Dién 4p dinh mic tai ngudn la 22 KV. Hay tim diém cé dién &p thdp nhét, gia tri
dién ap tai do6 labao nhiéu?

Biét rang mang dién dung day nhom 18i thép, co:ry=0.33(Q/km),

X0=0.39(€2/km), hé s6 cong sudt cla cac phu tai [a cose=0.8

Khoang cach day dan cho trén hinh, mbi canh 6 vudng (ng v&i 1 km day.

2.Cho dudng day truyén tai 3 pha dai 50 km, cung cdp cho 1 phu tai cé dau nhan
40MW, cosp=0.7, dung ddy AC-185, dién tr& r;=0.17(Q/km), x,=0.42(Q/km), dung
dan y,=2.65.10"%(1/Qkm). Hay:

alThanh l1ap so do thay thé cho duong day.
b/Tinh dién ap dau phat va phan trdam sut ap, cho dién ap dau nhan U \=105KV.
c/TOn that cong suét trén duong day va hiéu suat tai dién.
d/Hé sb6 cong suat dau phat.
3. Timdién ap tai cac phu taj trong mang kin sau :

N
l,= 2 km | I3
|2:2 km ! a b
[3=4 km % 7’ &
Ugn=10KV S=1600+j700 KVA  $,=2000+j800 kVA

Dung day nhdm c0 : ro= 0.45(€2/km), x,=0.341(Q/km) .
4. Cho mang dién nhuw hinh:

N @
@

110kV

— > 15+j20 MVA

100km

Dung day AC-185, COD,=4 m

Méy bién ap dung luong 31500KVA cO AP, =86kW ,AP, = 200kW , 14,=2.7%,
Un%=10.5%

Tinh ton that cong suét trong may bién ap, trén dudng day va suy ra cong sudt
phét & dau nguon.

5. Hay xac dinh hao ton dién I6n nhét trong mang dién chiéu sang 3 pha dai 320m c6 phu tai
khong doi xtrng mac theo hinh sao, biét dong dién chay trén cac pha la 1a = 23A, 1g = 20A, Ic
= 17A day pha dugc lam bang day A.35 va day trung tinh 1aA.25.

6. Hay xac dinh hao t6n dién &p trong mang dién gom dudng day lam béng day dan AC70 dai

14Km vaMBA TM _630/2Q2 cong suat truyén tai trén duong day l1a S =460 +j375 KVA.
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7. Mot tram bién ap khu vuc dat 2 may bién ap tw ngau 220/121/11 KV,cong suét dinh mirc
120 MVA, céc O liéu nhu sau : AP =160 KW, dung luong dinh mic clia c&c cudn la
100/100/50%, caccl ton thdt ngén mach AP, = 360 KW, AP'x.1.5 =240 KW, AP'(,.3 = 240
KW; céc dién &p ngdn mach U ;.05 = 10,5%, Uk1.3 =36,2%, Ukz.3 = 23%, dong dién khong tai
laloy = 3% phu tai phia trung ap 120+j50MVA, phu tai phia ha ap 30+j20MVA.

Hay xé&c dinh tdng ton that trong 2 may bién &p nay.

8. budng day trén khdng 10kV cép dién cho 3 phu tai, toan bd dung day AC -50, Chiéu dai
céac doan day va sd liéu phu tai cho trén hinh vé. Yéu ciu ton that cong suat tren duong day.

A Skm 1 3km 2
B
2k | 1000 Z8TKVA \L i
600 ~08 kva

P L 500 08 KVA

9. Xac dinh t6n thét dién ap trong tét ca 3 pha clia mang dién thdp sang, hinh v&. Céc dung cu
thap sang c6 cong suat 240W dau cahl nhau 100m, day dan bang dong, day pha tiét dién la
10mm? va day trung tinh & 6mm?. Bién ap dinh mic ca mang 12220/117V.

l . R 100 100 100 _
- - ]—3'&
*“» . &
1 T W * I I * ;
240 240 L 24 24J 24
ABCO
10. Cho hinh vé :
Sa1 S12 5B
— . B
A [= ad
Zyy Z
g 5o

a) Tim diém phan cong suat chung.
b) Tinh AUAl ,AUAz VaAUmax .
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Chuwong 7
TiNH TOAN NGAN MACH MANG HA AP

7.1 Khai niém chung
7.1.1 Khéi niém

Ché d ctia hé thdng dién thay ddi dot ngdt sé 1am phéat sinh qua trinh qua do dién
tlr, trong d6 qua trinh phét sinh ngan mach la nguy hiém nhét. D€ tinh ¢ hon céc thiét bi
dién vabao vé role can phai xét dén qua trinh qua do khi:

- Ngén mach.

- Ngén mach kém theo dut day.

- Cét ngan mach bang may cét dién.

Khi xay ra ngan mach trong hé théng dién, téng tré cia mach giam xuéng (mdc do
giam tly thudc vao vi tri di€ m ngan mach), lam dong dién ting 1én & mdt s6 nhanh cla
hé théng, gay nén sy giam thap dién ap ( nhat 1anhirng diém gan chd ngin mach). Néu
khéng nhanh chéng cd lap diém ngan mach thi hé théng sé chuyén sang ché do ngan
mach duy tri (xac 1ap).

Tir luc xay ra ngan mach cho t&i khi ¢o 1ap nd, trong hé théng dién xay ra qua
trinh qua do lam thay déi dong va ap. Dong trong qua trinh qua do gom hai thanh
phan: chu ky va khong chu ky. Truong hop hé thdng cé duong day truyén tai dién ap
tlr 330KV trd Ién thi trong dong ngan mach ngoai thanh phén tan sé co ban con cé céc
thanh phan song hai bac cao. Néu duong day co tu bu doc sé c6 thém thanh phan song
hai bac thap.

7.1.2 Céac dinh nghfa co ban

& Ngan mach: 1a mt loai sy c6 xay ra trong hé théng dién do hién tuong cham
chép gitta cac pha khong thudc ché do 1am viéc binh thudng.

- Trong hé thdng co trung tinh ndi dat (hay 4 day) cham chap mot pha hay
nhiéu pha véi dat (hay voi day trung tinh) cing dugc goi langan mach. Nhu vy, trong
hé thong nay cd cac dang ngan mach 3 pha, 2 pha, 1 phava 2 phacham dét.

- Trong hé thdng c6 trung tinh cach dién véi dat hay néi qua tong tré Ién,
hién tugng cham chap mot pha véi dat dugc goi la cham dat. Dong cham dat chu yéu
la do dién dung gitta cac pha so v&i dat. Nhu vay, trong hé thdng nay chi c6 dang
ngin mach 3 pha va 2 pha

@ Ngdn mach gian tiép: 1a dang ngdn mach qua mot dién tré trung gian (con
dwoc goi la dién tré qua dd), gobm dién tré do hd quang dién va dién tré cla cac phan
tr khac trén dudng di ctia dong dién tir pha nay dén pha khéc hodc tir pha dén dat. Khi
xay ra ngan mach gitra cac pha, dién tré trung gian duoc xac dinh chl yéu bang dién
tré clia hd quang dién. Vi dong trong hé quang va chiéu dai cia hd quang thay doi
trong qué trinh ngan mach nén dién tré hd quang thay ddi theo thoi gian, thutng rét
phtrc tap va kho xac dinh chinh xéac. Dién trd ho quang c6 thé xac dinh theo cong thic
kinh nghiém sau:

Rug= 201, [€)] (7-1)

lng
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trong do: I,,,-tri hiéu dung clia dong trong ho quang dién [A]
l,,— chiéu dai clia hd quang dién [m]

& Ngan mach tryc tiép: 1a ngdn mach qua mot dién tré trung gian rat bé, co thé
bd qua (con duoc goi la ngan mach kim Ioal) Trong diéu kién nhv nhau, dong khi
ngdn mach tryc tlep sé 1on hon dong khi ngan mach gian tlep Vi vay khi can tiém
dong 16n nhat, ngudi ta xuét phat tir diéu kién x&u nhat la tai vi tri ngan mach khéng

co dién trd trung gian.

& Ngin mach d6i xtng: |2 dang ngdn mach van duy tri dugc hé théng dong, &p 3
pha @ tinh trang d6i x&ng. Ngan mach 3 pha la d6i xing néu ca 3 pha van gilr dugc
diéu kién giong nhau ( khi co dién trg trung gian, sy d6i xtng chi dugc duy tri khi dién
tré trung gian & cac pha labang nhau).

& Ngan mach khong d6i xng: 12 dang ngan mach Iam cho hé thang dong, &p 3
pha mat di xtng. Cac dang ngan mach 2 pha, ngan mach 1 pha va ngan mach 2 pha
cham déat déu la ngan mach khong d6i xrng, lic d6 cac pha & trong nhitng diéu kién
khong giéng nhau.

- Khong ddi xtrng ngang: khi sw cd xay ra tai mot diém, matdng tré cac pha tinh
tlr diém do vé cac phia clia hé thdng la nhw nhau.

- Khéng ddi xtng doc: khi sy c6 xay ra matdng tré cac pha la khdng nhw nhau.

& Sy c6 phic tap: 1a hién twgng xudt hién nhiéu dang ngan mac h khéng dbi
x{rng ngang, doc trong hé thong dién.

Vi du: dit day kém theo cham dat, cham dét hai pha tai hai di€ém khéc nhau trong hé
thdng c6 trung tinh ndi dat.
7.2 Céac dang ngan mach chinh
7.2.1 Céc dang ngén mach
~Quabang thong kétathdy xac suat say ra ngan mach cham dat lardt cao, trong khi
ngan mach 3 pha rét hiém. Tuy nhién khong thé két luan rang ngan mach 3 pha khong
dang luu tam, ma nguoc lai trong rat nhiéu bai toan thyc té dang ngan mach 3 pha da
quyét dinh dén két qua cudi cing, hon nira viéc nghién cfu qua trinh ngan mach ctia
mOt dang ngan mach bét ky hau nhv déu duva trén két qua nghién clru ngan mach 3
pha
Thuc té van hanh hé théng dién ngudi ta thdy rang phan I6n cac ngan mach c6 tinh
chét thoang qua, nhét 1a¢ duong day trén khdng, c6 nghia la ngan mach sé tu tiéu tan
sau khi cat phan t& hv héng va s8 khong xuét hién nira khi déng phan t&r d6 tré lai
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Bang 7.1: Thong k& vé xac sudt xay ra cac dang ngan mach khac nhau trong hé

thong dién:
Dang ngan mach Hinh vé qui uoc Ki hiéu Xé&c xudt xay ra
%
3 pha % N©® 5
2 pha — N® 10
2 pha-dit —_— N @D 20
1 pha —_— NO 65

7.2.2 Nguyén nhan va hau qua cla ngédn mach
7.2.2.1 Nguyén nhan:

- Céch dién cuia cac thiét bi gia cdi, hw hdng.

- Qua dién ap.

- Cac ngéu nhién khéc, thao tac nham hodc cé dv tinh truéc. ..
7.2.2.2 Hau qua:

Ty thudc vao vi tri va thoi gian kéo dai clia ngan mach ma hau qua clia nd co
thé c6 tinh chét cuc bd hodc c6 &nh hudng dén toan hé théng dién. Chang han nhu khi
ngan mach & xa, dong ngan mach c6 thé nhd hon so vai dong dinh mic clia may phét
va viéc phat sinh ngan mach nhu vay duoc xem nhw 1a sy tdng 1én mdt phu tai khong
l6n cho may phat. Dién ap gidam manh & gan chd ngan mach, con nhirng diém khac
trong hé théng khé nhan thay sw giam thap dién &p, hon nifa dudi tac dong cta thiét bi
tw dong diéu chinh kich tr (TBK) dién ap sé nhanh chéng khoi phuc dén gia tri dinh
mic. Do vay trong truong hop nay, hau qua nguy hiém chi bi€u hién & cac phan tr gan
chd ngan mach.

Dong ngdn mach ngay cé trong trudng hop kha bé so véi dong dinh mirc cla
may phéat cung thwong Ién hon nhiéu lan so véi dong dinh mirc clia chinh nhanh bi sy
od vagay nén nhirng hau qua khong tot.
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- Phét nong: cac day dan vabd phan dan dién khi c6 dong ngan mach di qua du
vGi thoi gian rdt ngan cung co thé bi phat néng quéa mic cho phép.

- Tang luc dién dong: (ng luc dién tir gitra cac day dan cé gié tri 16n & thoi gian
dau clia ngan mach cé thé pha héng thiét bi.

- Pién ap gidm va mat dbi xng: gy giam thap dién ap va mat doi xang rd rét
xudt hién khi ngén mach anh huéng x&u dén sy lam viéc ctia hd thiéu thu dién, dién ap
giam 30+40% trong vong mdt gidy lam cho céc dong co dién cé thé nglrng quay, san
xuat dinh tré, c6 thé lam hdng san pham.

- Gay nhiéu ddi voi duding day thong tin: hé thdng dong thir tw khdng sinh ra khi
ngdn mach cham dét tao nén tir thong, cdm (rng trong cac duong day thong tin & gan,
mot strc dién dong da I6n dé gay nhiéu ddi véi duong day nay, tham chi co thé gay
nguy hiém d6i véi con nguoi vathiét bi ctia duong day nay.

- Gay mét 6n dinh: khi khong cach li kip thai phan t& bi ngan mach, hé théng c6
thé bi mét on dinh, day la hau qua tram trong nhat vi n6 &nh hudng dén toan hé thdng
dién.

7. 3 Céc gid thiét co ban

Khi xay ra ngan mach sw can bang cong suét tir dién, co dién bi pha hoai,trong hé
thdng dién dong thoi xady ra nhiéu yéu t6 lam cac thong sb bién thién manh vaanh
hwdng twong hd nhau. Néu ké dén tat ca cac yéu t6 anh hudng, thi viéc tinh toan ngan
mach sé rat khd khan dai khi khong thé thuc hién dugc. Do dé trong thuc té ngudi ta
phai dya vao nhitng gia thiét nham don gian hoa vén dé ca khi nghién ctru va tinh toan.
Nhirng gia thiét co ban thuong st dung dé giai quyét van dé chung nhat lién quan tgi
viéc xac dinh dong va &p trong qua trinh ngan mach:

- Mach tlr théng bao hoa: gia thiét nay <& 1am cho mach dién tré thanh tuyén tinh,
nhd vay lam don gian hoa rét nhiéu cac phuong phap phan tich va tinh toan qua trinh
ngan mach, chéng han nhu cé thé dung nguyén |y x&p chdng dé phan tich qua trinh

- BO qua dong dién tir hda clia may bién &p va bién &p ty ngau: gia thiét nay nay
c6 thé chdp nhan dugc, ngoai trlr truong hop khi xét dén so do thi tw khong clia may
bién &p ba pha ba tru c6 t6 n6i day Y ,/Y,.

- Hé thdng dién ba pha la d6i x(*ng: gia thiét nay thuong la phu hop véi thuc té,
vi hAu nhu tat ca cac phan tir cla hé thdng dién déu duoc thuc hién dé dam béo tinh
doi x*ng. Sy mét doi x(rng chi xay ra voi tlrng phan tlr riéng biét khi n6 bi hw hong
hoac do cd y theo dy tinh.

- B0 qua dung dan duong day: gia thiét ndy khong sai s 16n, ngoai trir trudong
hop tinh toan duding day cao 4p tai dién di xa thi méi xét t¢i dung dan dudng day. Gia
thiét nay khong thich hgp khi tinh toan cham dat mot pha trong hé théng trung tinh
cach dat, vi trong truong hop nay dudng di clia dong cham dat sé di qua chinh cac
dung dén clia duong day.

- B0 qua dién trd tac dung: nghta la so do tinh toan co6 tinh chét thuan khang. Gia
thiét nay duoc st dung khi ngan mach & cac bo phan dién ap cao, ngoai trir khi bat
budc khi phai xét dén dién trd hd quang dién tai ché ngan mach hoic khi tinh toan
ngin mach trén dudng day cdp dai hoic dudng day trén khong tiét dién bé. Ngoai ra
lGc tinh hdng s6 thoi gian tat dan cla thanh phan khdng chu ky trong dong dién ngan
mach cling can phai tinh dén dién tré tac dung.
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- Xét dén phu tai mdt cach gan ding: tuy thudc giai doan xét trong qué trinh qué
d6 co6 thé xem gan dlng tat cd cac phu tai nhw 1a mét tong tré khéng doi tap trung tai
mdt diém nat chung.

- Céc may phat dién dong bd khong c6 giao dong cbng suat; nghia la goc léch
pha gitta cac strc dién dong cla cdc may phét gilr nguyén khéng doi trong qua trinh
ngadn mach. Gia thiét ndy gy sai 5 khong dang ké, nhét 1a khi tinh toan trong giai
doan dau cla qua trinh qua dd (trong khoang 0.1 + 0.2 s).

7.4 Tinh toan dién khang cac phan tu.
7.4.1 Muc dich va phuong phap tinh toan
7.4.1.1 Muc dich:

Tinh todn ngan mach thutng 1a nhitng tinh toan dong, p tai mot diém hay
mot s6 nhanh clia so do dang xét IGc xay ra ngan mach. Tuy thudc vao muc dich
tinh toan ma céc dai lvong trén co thé duoc tinh & mot thoi di€ém nao dé hay dién
bién cuta chdng trong subt qua trimh qua doé. Nhirng tinh toan nhu vay can thiét
dé giai quyét nhirng van dé sau:

- So sénh déanh gié lva chon so' do nai dién.

- Vach ra diéu kién lam viéc cla ho tiéu thu trong ché do sw co.

- Chon cac khi cu dién vakiém tra day dan khi cé ngan mach.

- Thiét ké va chinh dinh thiét bi bao vé role vatr dong hoa.

- X4c dinh &nh huéng clia dwong day truyén tai doi véi duong day thong tin.
- Thiét ké bado vé ndi dat.

- Chon céc thiét bi bao vé chdng qua ap.

- Péanh gia hé thong kich tir olla may dién dong bo.

- Tién hanh céc laai thi nghiém.

- Nghién clru phu tai, phan tich sy cd, xac dinh sy phan bd dong...
7.4.1.2 Phuong phap tinh toan ngan mach:

GOm 2 phwong phéap:

- Phrong phép tinh toan chinh xéac bang ma tran vastr dung may vi tinh.

- Phrong phéap thuc dung tinh toan gan dang.

Viéc st dung phuong phép tinh diing ma tran, va dac biét lasr dung may vi tinh
c6 kha nang thuc hién duoc tot va ddm bao su chinh xéc can thiét & mic do cao. Tuy
nhién trong hé thng dién phiic tap, viéc tinh toan ngdn mach mot cach chinh xac rét
kho khan, do vay tuy thudc vao yéu cau tinh toan ma trong thyc té thudng dung cac

phuong phép thwc dung, gan ding véi cac diéu kién dau khac nhau dé tinh toan ngan
mach.

Vi du nhu d€ tinh chon may cat dién, theo diéu kién lam viéc cdia nd khi ngan
mach can phai xac dinh dong ngan mach I&n nhét c6 thé c6. Mudn vay, nguoi ta gia
thiét rdng ngdn mach xay ra lic hé théng c6 s6 lwgng may phat lam viéc nhiéu nhat,
dang ngén mach gay nén dong I6n nhat, ngan mach truc tiép khéng qua dién tré trung
gian ndo c3, ngan mach xay ra ngay tai dau cyc clia may cat...
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PGi v6i bai toan tinh ngan mach dé chon thiét bi thudng khong yéu ciu phai cé
do chinh xéac cao. Dé giai quyét cac van dé lién quan dén viéc lwa chon va chinh dinh
thiét bi bdo vé role yéu cau két qua tinh toan phai c6 dd chinh xac cao, thudng phai tim
dong dién va dién &p Ién nhat va nhd nhat c6 thé cé, do léch pha gitta dong dién va
dién ap trong cac pha, st phan bd dong dién trong so do... Lic ay tat nhién can phai
st dung phuong phédp tinh toan chinh xéac.

7.4.2 Tinhtodn ngan mach
7.4.2.1. Hé don vi twong doi.

Bat ky mot dai luong vat Iy ndo clng c6 thé biéu dién trong hé don vi c6 tén haic
trong hé don vi twong doi. Tri s6 trong don vi twong doi cla mot dai luong vat ly nao
d6 laty s6 gilra n6 voi mot dai lugng vat ly khac cung thie nguyén dugc chon lam dai
luong do lwong. Bai lugng vat ly dugc chon lam don vi do luong dugc goi la dai
lvong co ban. Vi du, khi chon dai lugng co ban 1a A thi mot dai luong thuc A duoc

biéu dién trong hé don vi twong ddi nh sau:

A

A(cb) = (7'2)

b
Nhu vay muén biéu dién céc dai lugng trong don vi trong ddi trude hét can chon
cac dai luong co ban. Khi tinh todn véi hé thong dién 3 pha nguoi ta dung cac dai
lvgng co ban sau:

S: €ONng suét co ban 3 pha.
Ug: dién &p day co ban.
| : dong dién co ban.
Z«: tong tré pha co ban.
ty, : thoi gian co ban.
Wep. t0C d0 goc co ban.
Céc dai lugng ndy c6 lién quan voi nhau qua cac biéu thirc sau:

Scb = \/73J cb'lcb (7_3)
Uc
Z*(cb) = fTbl i (7'4)
t =t (7-5)
ch

do do ta chi cd thé chon tlly y mdt so dai lwong co ban, cac dai lugng co ban con lai

dwoc tinh tir cac biéu thirc trén. Thong thuong chon trwéec S, , U, , w,, .

Khi da chon céc dai lvgng co ban thi cac dai lwgng trong don vi twong doi dugc
tinh tir cac dai lvgng thuc nhu sau:

E U
E(cb) = U_b (7'6) U*(cb) = U_b (7'7)
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S I

S(cb) = S—b (7'83.) I*(cb) = t (7'8b)
2y =Lz 3o 7S (7-9)
Zcb Ucb Ucb

D4u () chi rang cac dai lugng can xét dugc tinh trong hé don vi twong ddi, con
ky hiéu (cb) chi rang dai lugng can xét dugc tinh twong (ng voi dai luong co ban da
chon. Vidy, E, doc la E tvong ddi co ban (ttc la gkc dién dong E trong hé don vi
tvong d6i voi luong co ban la U,).

* Chon céc dai lwvong co ban

Khi chon céc dai lvong co ban nén can nhic k§ cang cho viéc tinh toan tré nén
don gian, tién loi. BGi voi S, nén chon nhitng s6 tron (chdng han 100, 200, 1000

MVA, ...) hodc ddi khi chon bang tdng cong suét dinh mic clia so dO.

DG v6i U nén chon bang hodc gan voi U, . Thc té tri s6 dién ap dinh mic clia
céc thiét bi & cling cdp dién ap cung co thé khong gidng nhau . Tuy nhién, s khac biét
d6 khong nhiéu ( trong khoang + 10%), vi du dié &p dinh mirc clia may phat dién la 1l
KV, may bién ap la 10,5KV, khang dién la 10,5 KV. Do d6 trong tinh toan gan ding ta
c6 thé xem dién &p dinh mirc U, cla céc thiét bi & cing mot cdp dién ap la nhw nhau
vabang giatri trung binh u, cla cdp dién ap do. Ta co cac gia tri dién ap trung binh
nhu sau [ KV]:

500; 330; 230; 154; 115; 37; 20; 15,75; 13,8; 10,5; 6,3; 3,15; 0,525

Khi tinh toan gan dung nguoi ta chon U, =U,, =U,, , riéng dbi v&i khang dién
nén tinh chinh xé&c voi dién ap dinh mirc ctia no6 vi gia tri dién khang cla khang dién
chiém phan Ién trong dién khang tong clia so do, nhét la khang dién lam viéc & dién 4p
khac véi cap dién ap dinh mic ctia n6 ( vi du, khang dién 10KV lam viéc 6 cap 6KV).
* MOt s0 tinh chat cta hé don vi twong doi

+ C4c dai lugng co ban dung lam don vi do ludng cho céac dai lugng toan phan
cling dong thoi dung cho céac thanh phan clia ching.

Viadu: S, dung lam don vi do lwong chung cho S, P, Q; Z, dung lam don vi do
lvong chung cho Z, R, X.

+ Trong don vi tvong doi dién ap pha va dién ap day bang nhau, cong suét 3
phava cong sudt 1 pha cling bang nhau.

+ Vi viéc chon céc dai lugng co ban tly y, nén mot dai lwgng thuc cé thé cé gia
tri trong don vi tvong doi khac nhau tuy thudc vao dai lvong co ban va nguoc lai cung
mdt gia tri trong don vi twong ddi c6 thé twong tng v&i nhiéu dai luong thuwe khac
nhau.

Thuong tong tré clia cc phan t (may phéat, may bién ap, khang dién...) dugc cho
trong don vi twong di v&i luvong co ban la dinh mic ca chadng (S ,U,..1,,). Llc do
giatri tong tré trong don vi co tén dia ching dugc xac dinh theo biéu thic:
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L =— =7, =Z. 7-10
() Zcb Ucb Uczb ( )

Trong d6 cac dai lyong co ban phai thay bang dinh mbc, nghia &
Z \/éldm Sdm

Zigm =——=L2. =Z.
de Ucbdm U .

(7-11)

+ Pai luong trong don vi twong ddi c6 thé duoc biéu dién theo phan trdm, vi du
nhu khang dién, may bién ap...

X %=100.X. gy = X - VBlg, 100
dm
(7-12a, b)
\/é'ldm
X% = X,. 100=U, %

dm
*Tinh d6i dai lugng trong hé don vi tvong doi :
Mot dai luong thee A duoc biéu dién trong hé don vi trong di la Ay twong
(ng v6i dai lugng co ban la A, co thé tinh d6i thanh A ., tuvong Gng voi luong co
bén la A,, theo biéu thic sau:

A= A(cbl) 'A:bl = A(cbZ) -Atbz (7‘13)

vidu, dacho E. ,,Z, twong tng voi cac luong co ban ( S,,,Ugy,, 1) cn tinh doi
sang hé don vi trong d6i twong tng V@i cac lugng co ban  (s,,,U,,1,,), taco biéu
thirc sau:

Uc
E*(cbz) - E*(cbl)'U =
»2 , (7-14a, b)
_ ch2 Ucbl _ Scbz Ucbl
Z*(cb2) - Z*(cbl) ' ' - Z*(cbl)' 112
I cbl U cb2 Scbl U ch2

Néu tinh dbi cac tham sé twong (ng véi lugng dinh mic ( S, U, 1,,) thanh gi&
tri twong tng voi luong coban (s, u_,1 . )thi:

U

E(Cb) = E*(dm)' Udm (7'15)
cb
I, U, s, UZ (7-16)
Z*(Cb) = Z*(dm)' I D . Ud = Z*(dm)s_b Udz
dm cb dm cb

Khi chon U ,=U,, taco biéu thirc don gian sau:

S, (7-17a, b)

140



Trong hé don Vi twe ng ddi, mot dai lugng nay co thé biéu dién bang mot dai lugng
khéc c6 cling tri s6 twong doi, vi du néu chon téc do goc dong bd w,, lam don vi do
lvong téc do goc, nghia la w, =w,, thi toc dd goc trong don vi twon g doi sé |

woow
Wy = = 7-18
) W Wa ( )

TUr d6 suy ra cac dai lugng co ban sau:

Gi voi dién cam: L, Lo _Za (7-19)
ch de
A U, U,
Doi voi tir thdn moc vong: Yo =—""=—"7 (7-20)
ch de

Néu ldy cac luong co' ban nhw trén thi khi gitt tdc do goc khong ddi va bang déng bd
(m*(db) = 1) thi:

Xaety =Werapy -Legeny = Legeny (7-21)
Xiey =Weiap) Me() = M) (7-22)

Y ) = ey -Loeny = legeny - Keany (7-23)
E o) =Weian) Y *(e0) =Y () (7-24)

nghiia la trong diéu kién da néu trén thi dién khang bang dién cam stc dién dong va
bang tlr thbng moc vong .

Viéc c6 thé thay thé mot dai luong twong dbi nay bang mot dai lvong twong ddi
khéc 1a mdt trong nhitng wu diém chinh ctia hé don vi tvong doi.

Thoi gian cling duoc biéu dién trong hé don vi trong déi. Bon vi do ludng cua
no 1a thoi gian maréto clla may dién quay duoc mot goc bang 1 radian khi téc do goéc

quay bang toc do dong bd, ngha la t,, = L Kkhi tan s6 13 50Hz thi t :3—14(5) . Nhu
de
vay thoi gian duoc biéu dién trong don vi trong doi I
t
by = — =Wy 4 (7-25)

1:cb

Vakhi f=50Hz: g, =314t (7-26)

Vi du 7.1: mdt mach dién co dat dién khang K v&i X, =5%;1,, =150AU,, = 6KV . Gia
sl thay n6 bang mot khang dién K’ ¢ 1, =300A. Hay x&c dinh dién khang twong dbi
( biéu dién theo phan trdm) cla khang dién nay dé dién khang ctia mach dién van gil
nhuw ¢l khi:

a) U,,=6KV
b) U, =10KV

Gidi :
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Dién khang clia khang dién K tinh trong don vi ¢ tén la

X, % U, 5 6.10°
= = - = 11550
“ 100 Jal,, 100°./3.150
Khi thay bing khang dién K’, dé giir nguyén dién khang clia mach dién ( ttc la dé
X,. = X, ) thi dién khang trong d6i K’ l&

3y, \/3.300
6.10°

dm

\/— V3l 100 = L155

dm

7.4.2.2. Thanh 1ap so do thay thé.

Khi trong so do c6 may bién ap ( hay bién ap ty ngau), dé don gain viéc tinh toan
trudc hét can thanh Iap so do thay thé. So dd thay thé la so d6 cho phép thé tat ca cac
mach lién hé vé tir v&i nhau bang mét mach tuong dwong chi co lién hé vé dién. Viéc
thanh 18p so dd thay thé duoc thuc hién bang cach quy d6i tham s6 clia cac phan ti &
cac cap dién ap khac nhau vé mét cdp dién ap nao do dugc chon lam co s&. Cac tham
sO clia so do thay thé c6 xac dinh trong hé don vi c6 tén hay trong don vi tvong doi,
dong thoi cd thé tinh gan ding hodc tinh chinh xac.

a) X %= X,.. 100=1,155.22""=100=10

b) X, %= X,.. 100=6

J3.300
0.10°

1- Quy ddi chinh xac trong hé don vi c6 tén:

Ugs 93] Ui Uy Unl Uy
Boan 1 2 -1 n
s l=ls]

Hinh 7.1 Sy d6 mang dién c6 nhiéu cap dién ap
Xét mang dién c6 nhiéu cap dién ap khac nhau bao gdm n may bién ap ndi nobi
vGi nhau c6 ti so bién doi k;,k,,....k . Chon mdt doan tiy y lam doan co s, vi du chon
doan dau tién. Tham sb cla tat ca cac doan con lai sé dugc qui ddi vé doan co sd.
Skc dién dong E., dién&p U, , dong dién | vatdng tré z_ clia doan thi n dugc
quy dbi vé doan co s theo céc biéu thirc sau:
Engq = (K Kok, ).E,
Upgg = (K Kk ) U,
R (7-27a, b, c, d)
Ky k"

Z e = (K Ky k) .Z

ngd
Céc ti s6 bién ddi k trong biéu thic trén 1dy bang ti s6 bién ap IGc khong tai.
U U, U,
=—=k, =—1;. k =—"t 7-28
=ik =ik = (7-28)
Néu cac dai luong cho trudc trong don vi twong doi thi phai tinh doi vé don vi co
tén trwdc khi dwa vao biéu thirc qui doi.
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2- Quy dbi gan ding trong hé don vi co tén:

Trong tinh toan thirc té thuong st dung céac qui doi gan ding cho phép lap so do
thay thé gan ding mét cach nhanh chong va don gian hon. Viéc qui doi gan ding duoc
&p dung hodc la do khong c6 s liéu vé ti s6 bién doi thic cla cac may bién ap trong
so do hoac do muc dich tinh toan khdng yéu cu dd chinh xac cao.

Quy dbi gan ding duoc thuc hién dva tén gia thiét la xem dién ap dinh mic cla
céc phan t& trén ciing mot cdp dién ap vabang dién ap trung binh clia cép do :

U,=U,=Uy (7-29)

Nhw vAy ti s6 bién d6i cia moi may bién ap bang ti s6 ca dién ap trung binh clia

cac cap & 2 phia cclia may bién ap:

k1 _ Utbcs k _ Utbl PR kn _ Utbn—l
- s Ny — 1y -
Utbl Utb2 Utbn

(7-30a, b)

thn

Céc biéu thirc quy doi don gian:

E=—2=E,

ngd

U =—=U, (7-31a, b, ¢)

2
Zo =[U£j z, (7-32)
U thn

3- Quy dbi chinh xac trong hé don vi twong doi:

Dé quy ddi chinh xac trong hé don vi twvong doi ngw 0i ta thuong thwe hién theo
trinh tw sau:

- Chon doan co & va cac lugng co ban s, U, . dla doan co sO.

ches

- Tinh lvong co ban cla cac doan khac thong qua cac ti s6 bién doi k. Cong suét
co ban s, dachon la khong dbi d6i vai tat ca cac doan. Céac lugng co bAdn U, val
dlla doan th n duoc tinh nhu sau:

cbn

Up=—"—U
A
L = (KK K ) s = (7-33a, b, c)

(Sbn = Scbcs = Scb)

Cl

- Tinh d6i tham s6 cuia cac phan t&r & moi doan sang don vi twong ddi voi luong
co ban cla doan dé:
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+ N&u tham s6 cho trwdc trong don vi ¢ tén thi dung cac biéu thic tinh doi
tlr hé don vi c6 tén sang hé don vi trong doi. Vi du:
U S

S 7-34a, b
0. (7-34a, b)

U*(Cb) =

+ Néu tham s6 cho trugc trong don vi twong d6i voi lugng co ban la dinh
mirc hay mot lugng co ban nao dé thi dung céc biéu thikc tinh ddi hé don vi twong doi.
Vidu cho truoe Z,,, taco:

|cb Udm
Idm Ucb

Scb U c?m

Ziwy = Zoggm - —.
(cb) (dm) 2
Sdm U cb

= Zi(gm)-

(7-35)

4- Quy doi gan dang trong hé don vi twong doi:
Trinh tv quy doi:

- Chon cdng suét co ban S, chung cho tit ca cac doan.

- Trén mdi doan ldy U, =U,, dia cdp dién ap twong tng.

- Tinh d6i tham s@ clia cac phan t&r & moi doan sang don vi twong ddi voi lugng
co ban clia doan dé theo céc biéu thirc gan duing.

Chéng han nhu, néu tong trd cla phan t&r cho trudc trong don vi tvong doi la
Z.4n twong ng voi luong co ban la dinh mic, dé tinh d6i nd ve hé don vi trong d6i
trong (ng v6i lugng co ban da chon clia bai toan thi dung biéu thirc gan ding sau:

I S
Z*(cb) — Z*( cb _ Z* cb

dm) * | - (dm) * S
dm dm

khi cho U, =U,, =U,_ (7-36)

5- Thanh lap so do thay thé

Mudn tinh dong dién ngén mach trudc hét phai thanh 1ap so do thay thé. O' so do
nay, moi phan tr clia hé théng dugc thay bang mot dién khang tuong (bng; véi may
phét dién dugc thay bang mot dién khang va mét stc dién dong. So do thay thé cd th &
thanh 1ap trong don vi cé t&n hay trong don vi tvong doi va co theé tinh theo cong thirc
gan dang hay cong thic chinh xéac theo yéu ciu clia bai toan. O so do thay thé, moi
phén t& ctia mach dién dugc biéu dién bang mot phan s6, tir s6 ghi s6 thi ty cla phan
tlr, con mau s6 ghi tri s6 khang dién cla phan tir dy. Trong tinh toan ngin mach ta
thuwong tinh trong don vi thuong ddi vi quatrinh tinh sé don gian hon.

Sau d6 ta dung céc phuong phap bién ddi dé bién thanh mbt so dd don gian nhét
co thé dugc. C6 truong ho p ta cd thé don gidn hc')@ so do dang tri thanh mot dién
khang, mot dau dat stic dién dong, dau kia la diém ngan mach:

E: % iN

Hinh 7.2 So do thay thé twong duong

Dién khang do la dién khang téng hop Xs. Stc dién dong dé goi lasic dién dong
tong hop Ex.

6- Tinh toan trong hé don vi twvong doi
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Khi dung hé don vi tvong doi, ta phai nhitng lugng nhat dinh nao dé lam lvong
co ban hay don vi co ban.

- Céc dién khang clia may phat dién vabién thé cho trong hé don vi tvong déi ma
cac lugng co ban la dinh mirc (ta goi Ia: cac dién khang cho trong don vi twong doi
dinh mtc). Khi dé, biéu thic cla cac dai lugng trong hé don vi tvong doi dinh mirc
nhuw sau:

U*dmZUL,I*dmzl—,S*dm:ivaX*dm:L

dm I dm dm de (7-37)

O day U*dm, I*dm, S*dm, X*dm la dién &p, cong sudt va dién khang twong d6i
dinh mtc.

Vi cc gi tri dinh mic cia dién ap va cong suat cé biéu thic:

Udm :\/gl dm* de

Sdm = \/aJdm * l dm (7-38)
Do do: X, = Y ,tlr nay ta co:
\/éldm
X*dm= X = \/§Idm* X
X g U i (7-39)
< g , A Al = Sdm
Mat khac, tir biéu thirc Sy, 0 trén, tacod: 'am = 75,
\/—wdm
o Sdm X
Két qua ta dugc: X*dm = Uz
dm

Trong hé don vi twong dbi co ban, trudce tién ta chon hai dai lugng co ban, con hai dai
lwvong co ban kia thi suy tr biéu thtrc lién hé sau nay:

Scb = \/§Ucb'|cb
Ucb = ﬁxcb'lcb

Thong thudng, chdng ta sé chon cong suét co ban S, va dién &p co badn U, . TU
nay ta s duoc | 4, X Nhu vay, rd rang céc Sy, va U, duoc xem la giatri méc dé tinh
todn. Viéc tinh todn sé don gidn néu ta chon S, c6 giatri tron (vi du: S =100 MVA
hay Si,=1000 MVA); con Ug, s bang gia tri dinh méc trung binh clia dién ap ludi &
nay xudt hién sy c6:

(7-40)

Tic & U g,=Ugq, trung binh.
Hay mot s6 cach gan ding U 4=Uqn,
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Scb

Do vay | = «/_SU )
cb
X U (7-41)
va cb — \/§| N

Khi chon duoc cac luong co ban thi sudt dién dong, dién ap, dong dién, cong
sudt, dién khang trong hé don vi twong d6i dugc goi 1a cac dai lugng trong hé don vi
twong d6i co ban:

U .o B o S,y X
U*cb_U_Cb ! E*cb_UCb’ I*cb_ ch ’Scb Scb ’X*cb ch (7-42)
T day, ta suy ra duoc:
V3l
I*Cb: U < Xs
cb
S (7-43)
I *cb = UC: X
cb

7. Tinh d6i hé co ban:

Tir nhitng tri s6 twong ddi trong hé don vi co ban nay, ta co thé thanh nhitng tri
S0 twong doi trong hé don vi co ban kia, vi du: tlr hé co ban dinh mic, ta c6 thé doi vé
mot hé co ban nao doé daduoc lwva chon:

Dé tim biéu thiic tinh d6i nay, ta hdy lap ty s6 sau:
2
X*cb _ Scb U dm

- 112
X*dm Sdm Ucb
Mot cach gan dlng ta coi Uy, = Ugm NéNta st co:

Sc
X*cb = X*dm' S :

dm

(7-44)

Pién khang tong hop tir so do bién ddi vé dang don gian nhat xé&c dinh trong don
vi trong doi co ban sé la:

X _\/élcb X_Sc

_ b
Xsreh X X

2
cb U cb U cb

Tuwong t ta dung khéi niém vé “dién khang twvong doi tinh toan” ky hiéu: dé biéu
thi dién khang sau khi bién doi so do:

Dbién khang nay duwgc xac dinh nhu sau:
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Xy = Sy (7-45)
*tt U 2 "Xs
dm
O day Sams latong cong sudt dinh mic cla tat cd may phat dién cung cap cho
diém ngan mach.
Chia X« cho X s vach(y Ug = Ugn ta duoc

Xew _ Suns Sims.
X t Sm - X*tt — XZ*cb Sm (7-46)
*>.cb cb cb
Canchay:

* LGc may nghia da ré rang thi ta co thé bé dau twong doi (*) vadiu co ban (cb)
di.
* Poi khi dién khang twong doi duoc biéu thi theo phan tram.

\/él dm

cb
Vi du nhw d6i v&i may bién ap thi dién khang tinh theo phan tram la:

X% = XT%.NO:UK%

dm

X%=100.X.(dm)= X- 100

Hay Uyo,=X%=100.X.dm0

Trong d6 X1=Xx vaUx% la dién khang ngan mach va dién ap ngan mach % clia
may bién ap.

Sau day, ta néu mot 5 cong thirc xac dinh dién khang cac phan ti ctia hé théng
dién trong hé don vi trong doi.

a. May phat dién: ta tra duoc dién khang siéu qua do doc truc x 4

- Tinh chinh x&c:

X _ ' Scb Udm
G*(ch) — “Nd .
Sdm U cb (7 47)
, " , R ~ dm __
- Tinh géan dung: ( xem U g,=Uy, va Ug=Uy) Nén —U =1
cb

Xy = X222

do dé: “G*(cb) — “7d S (7-48)
dm

b. Méy bién ap: d6i voi may bién ap 3 pha hai day quén ta c6 thé tra duoc dién
ap ngan mach Uy%.

- Tinh chinh x&c:
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2
X* :Uk%.scb. Udm
T*(ch) 100 Sdm Ucb (7-49)

-I—/ h n d./ X — M SCb O
- Tinh gan dang: ““T*(cb) — . 7.5
g g 100 'S,, (7-50)

V&I may bién ap ba pha day quén, co thé tra duoc dién 4p ngan mach cua tirng
d6i cudn day: Uy cao trung %, Uk cao ra%. Khi d ta chi can tinh dién ap ng&n mach cla tirng
doi cao ap, trung ap va ha ap la: Uy cao, Uk trungs Uk ra-

Uy ca0:1/2-(ukcaotrung+ Ukcaoh.i'Uktrung ha).

Uk trung:1/2-(Uk cao trung+Uk trung ha~ Uk cao ha). (7-51)

Uk mzllz-(ukcaom"'uktrung ha~ Ukcaotrung).

Sau do, ta xac dinh dién khang twong doi co ban clia cac cudn day cao, trung va
ha ap clia may bién ap ba day quan theo cong thirc d& néu trén

c. Cudn khéang dién: ta tra dugc dién ap, dong dién dinh mc va dién khang
XR% cla n6

XR% ch U

_ dm

R 100 1oy, Uy,

- Tinh chinh xac: X

L X _ Xeoo o (7-52)
- Tinh gan ding: “MR*(cb) —100 —I o
d. Buong day trén khong va duong day cap: ta tra duoc gia tri dién khang trén

don vi chiéu dai X, (Q/km):

S
X = %o =2 (7-53)
cb
Trong d6 | 1a chiéu dai dia duong day tinh bang km. D&i voi dudng day trén
khong tir 6-220 kv thuong 1dy X=0,4(Q0/km), ddi v&i duong day cap 6-10 kv ta thdy
X ¢=0,08(Q/km).
8. Tinh toan dong dién siéu qua do ban dau va dong dién xung kich ngén mach

Viéc tinh toan thanh phan chu ky ctia dong ngan mach ba pha & thoi diém ban
dau — i 1a dong siéu qua do ban dau, nhin chung khdng c6 gi kho khan. Moi mot
may dong bd tham gia vao tho'i diém ban dau cla vong ngdn mach sé dugc déc trung
bang dién khang siéu quéa dova stirc dién dong theo truc dong co va truc ngang.

Gia tri cla strc dién dong dé biét tir tinh trang truéc sw ¢d. DO voi cac may
phatdién khoéng c6 cudn cadm, ta coi réto nhu cudn cadm can tv nhién, do do cling co
qua trinh siéu quadd, mot cach gan dung ta lay

" =(0.75+0.9)x
X = (0.75+09) i
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Sic dién dong siéu qua do cla may phat dién E” , theo cong thirc

E, =+/(U,.cosf )2 +(U,.sinf , +1,.X,)? (7-56)

Dong co dién khong dong bo va phu tai téng hop tai thoi diém dau tién cla
ngdn mach ciing dugc déc trung bang X va E*o. do vay dé tinh dong dién siéu qua
dd dau tién ta s& thiét 1ap so do thay thé, trong d6 tat cd cac may phat dién, dong co
doéng bod va khong dong bo c& 16n va cac may bl dong bo cling nhw cac phu tai tong
trd & cac nit clia so dd sé duoc thay thé bang X” vaE ” .Vay khi khdng co cac sb liéu
cn thiét cling nhu trong qua trinh tinh toan gan ding ta co thé ldy cac gia tri cho trong
bang sau:

Bang 7.2 Cac gia tri trung binh X va E” (trong don vi twong doi)

TT Tén céc thanh phan X" Ey”
May phat dién tudc bin hoi 0.125 | 1.08
’ May phat dién tudc bin nugc c6 cudn | 0.20 | 1.13
AN
3 May phat dién tudc bin nuéc khong | 0.27 1.18
c6 cudn can
4 Pong co dién dong bo 0.20 1.10
5 May b dong bd 020 |1.20
6 Pong co khdng dong bd 0.20 0.90
7 Phu tai tong hop 0.35 0.85

Gia tri tuyét di cla dong dién siéu qua do ban dau (*) & chd ngan mach cé
thé xac dinh nhu sau:

(7-57)

O day: Uy 12 dién ap & chd ngan mach trude khi bi sy c6.
Xs dién khang twong duong cta so do d6i voi diém ngan mach.
Néu tinh trong don vi tvong doi, ta cd:
| = Eou (7-58)
X*Z
Vi Eqq” 12 stec dién dong siéu qua do twong dwong trong don vi trong doi.
x«5 12 dién khang t6ng hop trong don vi trong doi.
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Khi tinh toan thuc t& dong siéu quadd ban dau & chd ng&n mach thi ta chi xét dén
nhitng phu tai néi tryc tiép vao diém ngan mach. Diéu nay dwa dén viéc don gian hoa
tinh toan nhung khong tao nén nhitng sai s6 Ién, vatavan chap nhan dugc.

Khi xac dinh dong dién xung kich, théng thuong tan chi xét dén s tit dan cla
thanh phan khong chu ky, con bién do clia thanh phan chu ky coi nhw khéng doi va
bang gia tri ban dau trong thoi gian ban chu ky dau tién. Khi do, dong dién xung kich
xac dinh & diéu kién nguy hiém nhat sé 1&

ka = kxk 2. I”
-0.01

(7-59)

; T, . . ]
O day K« =1+€ @ gilahé s6 xung kich.

Hé s6 xung kich phu thudc vao hing s6 thoi gian

X

Nhitng gia tri dac trung cho ti s6 "

ddi véi cac thanh phan khac nhau cla hé
thdng da cho & bang 7.3.

Nhitng s6 liéu bang 7.3 co thé dwoc dung dé tinh trong mot s6 truong hop
néu khéng cé nhitng thong tin khac. Theo sd liéu clia bang trén, ta cd thé thuc hién

X
phép tinh c6 tinh chat dinh huong ti 1€ ? doi v&i nhitng dac diém dac trung cla hé
thdng dién; sau do, ta sé xac dinh hé s6 xung kich. Nhirng két qua ctia phép tinh nay &
X ,

bang dudi day cho gia tri cla ti sO ? va cla ky, khi ngan mach tai mot s6 diém dac

trvng cla hé théng.

Nhiing dong co cong sudt Ién, hé sé xung kich khoang 1,8; con khi cong suat
clla dong co gidm thi gia tri cla hé s6 k ,, dling sé gidm (khi cdng suét clia dong co
khodng 200kW thi hé s nay khoang Kk ,, ~ 1,6).

O nhitng dong co bé cling nhu phu tai tdng hop thi hé s6 x ung kich co thé ldy
giatri bé hon va trén thyc té ta 18y k,, = 1.

X
Bang 7.3 Nhitng gié tri dac trung cho ti s6 ?cﬂa cac thanh phan ctia hé théng

dién:
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Tén céc thanh phan Tile ?X
May phat dién tudc bin hoi c6 cong sudt 12 + 60MW 50+-85
May phat dién tudc bin hoi c6 cong sudt 100 +500MW 100+135
May phat dién tu6c bin nugc khéng c6 cudn can 6090
May phat dién tudc bin nugc cé cudn can 40+60
Maéy bién &p cong suét 5 + 30 MVA 717
Mady bién &p cdng suét 60 +500 MVA 20+50
Cudn khang 6 + 10kV va dén 1000A 15+17
Cudn khéang 6 + 10kV va dén 1500A hodc hon nira 40+80
Puwong day trén khéng 2-8
Puong cap 3 pha 18i ddng hay nhdm c6 tiét dién 3.95+3.185mm? | 0.2+0.8

X
Bang 7.4 Giatri cla ti s6 " ,

mot s6 diém dic trung clia hé théng dién:

—va ciia hé s6 xung kich ky khi ngdn mach tai

Vi tri ngan mach va cac dac treng clia X Hé s6 xung
mach dién r IC xk
1 Thanh gdép 6-10kV cla cac trung tdm | 40-80 1.92+1.96
phat dién c6 cac may phat cong sudt 30-
60MW
2 Sau cudn khang 1000A, dugc ndi dén | 20+60 1.85+1.95
trung tam phat dién clia diém trén ( muc 1).
3 Thanh gop cao &p cla tram tang ap co6 | 3060 1.89+1.95
c&c may bién ap cobng sudt moi may 100
MVA valén hon.
4 ~ Nhu trén, c6 may bién ap cong suét | 20+50 1.85+1.94
moi may 30-100MVA.
Thanh gdp dién ap thir cap cta tram ha | 5. 45 1.85:1.9
5 | 4p co cac may hién ap cong sudt mdi may i
100MVA va hon nlta.
~ Nhu trén, cadc may bién ap cong suat 15+ 1811
6 | mbi may 30-100MVA. >+30 81189
Céc diém cla hé théng dién & xa may 15 va bé| 18 va bé
7 | phat dién ( thanh gop thi cap cua tam ha ap hon h(.yn
c6 cdng suat moi may bién ap 20MVA vanhd
hon, thanh gép cla tram & mang phan phoi).
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Hé s6 xung kich clia dong co dong b co gia tri gan bang voi hé s xung kich
clla may phat déng bo c6 cung cdng sudt. Khi xét riéng dong co khdng dong bo, thi
dong dién xung kich & vi tri ngan mach Ia:

ixk = kxk '\/E'I'l"'kxkdc '\/E'I'(ch (7-60)
O day:
= 1”4 ladong dién siéu qua do ban dau do dong co khong dong bd
cung cap cho diém ngan mach.
"  Kyqc |l hé sd xung kich ctia dong co.
9. So do thay thé tinh toan:

So do thay thé tinh toan la so dd mach dién ma cac phan ti clia hé théng duoc
thay bdng cac dién tr¢

Bang 7.5 Cong thirc xac dinh dién tré cac phan ttr ciia HTD

TT Céc phan tu Hé don vi c6 tén () Hé don vi tvong doi
1 Hé théng U2
Xht == Xh’[" :i
S S
2 Maéy phét . U2 . S
Xmp =X -2 Xmﬁ =X =2
S p
3 May bién ap AP _Uc2 AP S
RB — k2 b RB* — k2 cb
A A
_ U s _USy
®100S;, 5 7100.S,,
Xg =125 —R Xo =+/Z5 - RS
4 Puong day U2 S
R =Tol-=5 Ry = ol =5
d U
U2
de = XO|—Cb — Scb
Us de* XOI . U;
5 Khang dién U |
Xy :Xkd\/—i I
g g
6 Phu tai . g2 . S,
X ot = Xpt S—Cb Xpl*:XptSb
S o nt
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Trong céc cong thirc trén:

S.- cong sudt ngan mach cia hé théng (néu khong biét trugc S thi co
S, =S, diamay cit tbng clia mang dién can tinh toan ngén mach), MVA,;
S,,- cdng sudt co ban, MVA,;

U,,- dién ap co ban, KV;

U, - dién &p dinh mtc cla duong day, KV;

| .- dong dién co ban, KA,

Sip- cong sudt dinh mirc clia may phat, MVA;

S, cong suat dinh mirc cia may bién &p, MVA;

U, - dién &p dinh mirc clia may bién &p, KV;

){j - dién trd siéu qua db doc truc may phat;

U, - dién &p ngan mach clia may bién ap, %;

AP, - hao t0n cong sudt ngan mach trong may bién ap, MVA;

X dién tré twong d6i clia cudn khang dién;

Iy, %- dién tré tAc dung va phén khang cua duong day, /km;

| — chiéu dai duong day, km;

U, l\q - dién 4p vadong dién dinh mérc clia khang dién, KV vaKA.

thé coi

- B6i voi may bién &p 3 cudn day, cac gia tri dién 4p ngan mach cla tirng cudn

day theo céc biéu thirc sau:
U, =09,y +Uyer =Upn);

UkT = 0-5(U|<TH +UkCT _UkCH);
UkH = O'RUkCH +UkTH _UkCT)'

(7-61)

- SUét dién dong clia phu tai trong hé don vi c6 tén dugc xac dinh theo biéu thirc:

E, =U,/(cog )’ +(sin —x,

Hé don vi tvong doi:

2 2
u . u .. Iy
E.=.|—co§ | +| —sn —>x
> [Ucb SJ [Ucb J ch Pl*j

(7-62)

(7-63)
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trong d6 : U - dién ap trung binh noi dat phu tai;
X« - dién tré clia phu tai trong hé don vi twong doi.

- Suat dién dong cla hé thong trong hé don vi cd tén dugc xac dinh theo biéu
thirc sau:

U cb
J3

Hé don vi trong doi : thdng thu gng ta chon Epe = 1.
10. Bién ddi so do

Eht =

- Mach néi tiép: Xy =X, + X, +...+ X,

1

“Mach song song: X = 4/ F1/X, + .+ U/ X
X, + o+ 1 X,

X x (7-64abcd)
V6imach 2 phanttr: X, = ——2—
X, + X,
X,.X,. X
5i mach 3 phan tir : Xy = VR
Voimach 3 phan i Ay = X, X, + Xa X,
- Sudt dién dong twong dwong clia n ngudn song song
_E.g+E.g,+.+E.4,
E, = (7-65)
0,+0,+...+Q,
N g_l.g_l. .g_l
Vvoi 1= Yo = ey =5
Zs, Zs, " Zg,
- Bién d6i sao-tam giac va nguoc lai:
X, X XX X. X
X, =X +X, + ;( 2. Xl3:X1+X3+—;( 2 Xy = X, + Xy 42208
3 2 1
7-66
X, = XpXyg X, = X12-X53 DX = X 5. X3 (7-66)
1 - ) ] 3 -
X12 + X13 + X23 le + X13 + x23 X12 + X13 + X23
7.5. Tinh toan dong ngdn mach 3 pha d6i xing
7.5.1 Giatri dong ngan mach 3 pha
E
|8 = o (7-67)
Ly

trong do: E[d - sudt dién dong tong hop ng voi dién &p pha;
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Z, s - tng tré ngan mach.

7.5.2 Giatri dong dién xung kich
— ©)
=k, 21 68

trong do: K, - hé s6 xung kich, phu thudc vao ty sé X/R cho trong Bang 7.6
Bang 7.6: Giatri dongdién xung kich

X/R <1 |2 3 4 5 8 10 [ 15 | 20 | 30 | 40 | 50

103| 1.2 | 1.37| 1.48| 156| 1.75 1.88[ 1.91| 1.93| 1.93| 193 1.94
kxk

Néu khdng biét gia tri chinh xac cuia ty s6 X/R, thi di véi mang cao ap ¢ thé coi
Ky = 1,8vamang hadp Ky =12,
7.5.3 Gia tri hiéu dung ctia dong xung kich

2 12 3 3
L = etk =& JLLZ('& -D° =129, (7-69)
Hé s6 q, phu thudc vao noi xay ra ngan mach. Céc gia tri clia k,va g, cO thé

|&y gan ding theo bang 7.7:
Bang 7.7 : Giatri hiéu dung cta dong xung kich

Noi xay ra ngan mach Ky Oy
Pau ra clia may phat cuc 16i 1.95 1.68
Pau ra clla may phat c¢6 cudn can 1.93 1.65
Pau ra clia may phat clrc an 191 1.63
Trong mang dién cao ap 1.8 152
Sau méy bién ap tiéu thu cong suét: 630+1000MVA 1.3 1.09
Sau may bién ap tiéu thu cong suat: 100-560MVA 1.2 1.09
Mang dién ha ap 1.2 1.09

7.5.4 Cong suit ngan mach

S, =v3U.l® 770

trong d6: U - dién ap trung binh noi dat phu tai;

I (ks) - dong ngan mach 3 pha.
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7.5.5 Tinh toang ngan mach khdng déi xrng
1. Bién tr& clia cac phan tir & ché do ngén mach khong déi xirng
* Pién tré thi tw thuan: Zl = Zk

* Pién tré thir tw nghich: dién trd thi tu nghich cta cac phan t (trir may phat)
bang dién tré thi ty thuan,(Z, =2Z,). Dién tré clia may phat phu thudc vao loai may:

- Méy phét cyc 16i: X ,=1,45Xx,
-Méy phét cwc dn: X ,=1,22x,
* Pién trg thir tw khdng: thanh phan tac dung cua dién tré thi ty khong & tét ca

cac phan tir bing thanh phan tht tw thuan, ( Ry = R)), thanh phan phan khang tht tu
khong clia may bién ap cé thé xac dinh gan ding trong khoang :

X, :(o,s.u o, urfBAJ
SnBA SnBA

(7-71)
Thanh phan phén khang clia dién tré thi tw khdng ctia dueng day phu thude vao:
- Budng day 1 mach c6 day chéng sét: X, = 2X.

- Buong day 1 mach khong cé day chdng sét: X, = 3,5X;.

- Pbuding day 2 mach c6 day chdng sét: X, =3X,.

- Buong day 2 mach khong cé day chong sét: X, = 5,5X].

Do ca 3 thanh phan thi tw khéng clia 3 pha chay trén day trung tinh nén dién tré
déy trung tinh phai tang I&n 31an, Z;; = 3Z,.

2. Xac dinh dong ngdn mach khong déi xing

Dong dién ngan mach khong déi xitng dugc xac dinh theo biéu thirc tdng quat
sau:

|0 =

Zy,+AZ0 (7-72)
trong dé: E — sudt dién dong dién ap pha;

m’;AZ0- cac hé s6 phu thudc vao dang ngan mach khong di xirng.
PGi vai trung hop ngan mach 2 pha:

| @ — \/§'EZ _\/‘E’EZ _‘/§|(3)
- - - k

“ 242y, 2Z,, 2 (7-73)
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Bang 7.8 Céaché s6 m;Az® clia cac dang ngédn mach

Loai ngan mach Ky hiéu m® AZ
3 pha (©)] 1 0
2 pha (2 J3 Z,
1 pha ) 3 Zo,+ 250
3Z,,Z Zs,Lso
2 pha- dat (1,2 R 7 7
(Z22 + ZZO) ¥2 ¥0

7.6 Phrong phap tinh todn gan dang.

Khi tinh toan bang phuong phép thuc dung dong dién ngan mach, thi hé théng
dién dugc khao sat mot cach gan ding. Khi khong c6 so liéu dac trung cho hé thdng,
thi hé thdng dugc xem nhu c6 ngudn cdng suét vo cung lén va chi c6 cac dién khang
clia cac thanh phan ( dudng day, may bién thé, cudn dién khang ...) tham gia.

NEu ta biét gia tri clia dong dién siéu qua dd ban dau I’* hay gia tri cta cong
sudt Sy khi ngan mach 3 pha ¢ tai bat ky nao do6 clia hé thong, thi ta c6 thé xac dinh
dién khang cta hé thong doi véi cac diém nay:

U Uz
X — th — tb ~
ht \/§I " S< n (7 74)
* _ Iooban _ Sooban
Hay X hethongcoban — | - SK " (7_75)

O day:

Utrung binh — 12 dién &p dinh mtkc trung binh clia cap dién 4p matai do ta biét
dong dién 1”.

l o pan — Ladong dién co ban & cung cip dién ap mad day ta nghié nctu 1”.

Nguon cdng suat vo tan dugc xem nhu n6i sau dién khang nay. Bién khang clia
hé thﬁr]g c6 thé xac dinh gén ding tir diéu kién st dung may cat dién ( O gic’ri,han) da
duoc lap tai diém da cho clia hé théng. Ttre 12 dong dién hay cong sudt khi ngan mach

3 pha ngay sau may cat dién thi bang v6i dong dién cat dinh méc | 4, & hay cong sudt
ct dinh mirc S 4, 5 cla may cat dién dé tim dién khang ctia hé théng.

Néu tai diém nat ta xét ¢ nha may dién dia phwong thi ta phai trir phan cong
sudt ngan mach hay dong dién ngan mach (Sc” hay 1" ) do nha may dia phuong cung
cAp, tlrc lad cac cong thic (7-28), (7-29) tathay:

S<"=Samit = S
I” = Idmcét - Ic”

Pé don gian thi dong dién ngén mach ( tvong (ng vGi cong suat ngéq mach)

cla nha may dién dia phwong sé coi ba ng thanh phan chu ky cta dong dién ngan mach

(7-76)
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lGc ban dau, tirc 1a dong dién siéu qua do lac ban dau ( hay cong sudt cét twong (rng
cland S.”).

O trwong hop rédt phic tap, khi méi lién hé vbi mot hay nhiéu hé thong chua
biét thi co thé thuc hién & mot vai dié m. Tai moi diém cd thé c6 dwoc mot dong dién
ngan mach.

Vi du: Néu ngén mach 3 pha lién tuc xuét hién tai cac diém M vaN cla so do
hinh 7- , cé dién khang xy, ndi gitra cac diém nay, thi dong dién siéu qua do ban dau
la IM” va IN”. Dién khang tvong dwrong cla toan so d6 ddi voi nhitng diém nay < la

Utrungbinh
X = -
MZ \/él y
7-77
X — Utrungbinh ( )
NX \/§I"'\I
Hodc thich (ng v&i so do thay thé hinh 7. B la:
4 — Ssl(SSZ + XMN)
T X+ X+ Xy
7-78
< X — Ssz(ssl+XMN) ( )
"X X+ Xy
\\§

KL | N Kéz
P s T
S
I In

Hinh 7.3 So d6 mang dién hai nguén

Hé théng dwgc xem nhw ngudn c6 cong suéat vo tan, tic lad phia sau cac khang
Xs1 VaXs, S O MOt dién &p hinh sin ¢6 bién do khong doi.

Thong thuong, khé cd kha nang dé xéac dinh gia tri trung binh clia ty s6 x/r doi
v@i hé thdng dé cho vi rang gié tri cla ty s6 nay phu thudc vao rét nhiéu vi tri cta diém
ngan mach trong hé thdng. Nhu ta da biét & bdng 7-4 va7-5, truong hop dutong day
trén khong va ddc biét & duong day cap, cac gia tri x/r sé giam, vay nén tly theo vi tri
di€ém ngan mach d6i vai thanh gop clia nha may dién maty s6 cla né c6 khac nhau.
Khi khéng co $ liéu vé cac thanh phén clia hé thong, thi mdt cach so bd gan ding du
dé dam bao thda man dy trlk khi tinh toan, ta cé thé coi nhw hé théng cé ty sd x/r =50.
7.7. Tinh todn ngan mach trong mang dién ha ap
7.7.1 Dong ngdn mach 3 pha

Trong mang dién ha ap dong ngan mach 3 pha ciing dugc xac dinh tvong tw nhu
& mang cao ap:
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Zs (7-79)
trong do: E, - sudt dién dong quy vé dién ap pha;
Z . - tong tr& ngan mach.

Néu c6 dong co ddng bo mac tryc tiép tai diém ngan mach thi gia tri cla dong
ngdn mach sé& ting thém do c6 thanh phan cda dong dién tir dong co nay. Gia tri dong
dién clia dong co duoc xéc dinh theo biéu thirc :

_ I:)dc
- J3Uh.cosj (7-80)

trong do: P . - cong suét dinh mirc ctia dong co;

dc

U .. - dién &p dinh mirc ctia dong co;
h,c0g - hé s6 hiéu dung va hé s6 cong suét clia dong co.
- Dong xung kich clia ddng co:
| xid = ‘/5-4’5| de
L(c d6 gia tri clia dong ngan mach sé &

I =1 153) +g (7-81)

- - 3 -
Vadong xung kich: I = |>(<k) *+ e

7.7.2 Xéac dinh dong ngdn mach 1 pha

3.0,95.E,
Ly, +Zs,+ 2Ly, (7-82)

M _
I =

Trong do: 22112221220- tong trd thi tv thuan, thi tw nghich vathr tv khong,
c6 ké ca dién tré phu.

Néu khong ké dén dién tré phia cao ap va dién tr¢ clia cac thiét bi phu thi c6 thé
xac dinh tong tréd ngan mach mot pha theo céng thirc sau:

Z; =GRy +6R )2 +(2Xg + Xg +7X, ) (7-83)
Khi d6 dong ngan mach mot pha sé I
3.0,95.E
FR ik _
: 7. (7-84)
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7.8 Céc bai toan dién hinh

Bai 1: Tinh toan ngdn mach 3 pha tai diém N, vaN, trén so d6 mang dién (nhu
hinh 1) dugc cung cdp tir hé thdng c6 dién ap khong di 1a 115KV va cong sudt ngan
mach la 950MVA, duong day cung cap BD1 dai 70km, dugc lam bdng day AC -95,
dwong day phan phéi dai 5,3km, lam bang day AC-50, méy bién ap ma hiéu TMTH -
6,3/110 c6 cong sudt dinh mic S, = 6,3MVA, dién ap ngan mach U, = 10,5%. ( Giai
theo 2 hé don vi)

115KV 10,5KV

N | oo
O ﬁ @: | g
HT PD1 BA

bD2

Hinh 7.4. So @6 mang dién bai toan 1.
Giai:
a/ Hé don vi cb tén
U, =10,5KV
U Czb 10.52

X, = = 0.116Q
S, 950

AC-95: Xy =0.415Q/km
Ih=0.33 Q/km
AC-50: %= 0,392 Q/km

Ih=0.64 Q/km
- bién tré duong day 70 km:
R =r,l Yoy 2—033 0 15 2—o 92
B Y —,.7.115 =0,192 Q

Ug Y 10,5)°
X =x 1= _ il I
1=% (U j 0,415.70. ( 5 ) 0,247 Q

- bién tré duong day 5,3 km:

Ug ) 105)°
R, =r | —2| - b el
2 = lo (U j 0,64.5,3. (10,5j 3,392 Q
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10,5

U\ ?
X, = x| 2 | = =20
, =% (u j 0,392.5.3. (10’5} 20780

_U,Ugi 105.10,5?
" 100.S,,  100.6,3

- Dién tré may bién ap: X =1,838Q

So do thay thé :

X, /0,116 R /0,192 N, R,/3,392 N,
U S N e AT NS s W e 2
ht

X,/0,247 X, /1,838 X,/2,078

- Dién tré ngan mach dén diém N _:

Zyo = R2+ (X, + X,)? =4/0192% + (0116 +0,247)% =041 0
Ee  Z./041 N,

- Dién trd ngan mach dén diém N ,:

Ziy = (R +R,)2+ (X + Xy + X + X5)% =
= /(0192 +3392)° + (0,116 + 0,247 + 1,838+ 2,078) =
= 5,581
E, Z,/5581 N,

O~

- Dong dién ngan mach 3 pha tai diém N

J3z, 3041
- Giétri dong ngan mach thyec té tai diém N |
. U 10,5
[ =3 & _14 756 . —= = 1347
k1 SEY 115 kA

d

=14756 kA

- Hé s6 xung kich K, duoc xac dinh phu thuoc vao ty s6 X, / Ry
Xia = Xie +X,= 0,116 + 0,247 = 0,363 Q

Ra= R;=01920
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X ! Ry =0,363/0,192 = 1,884 =2
=> K, =1,2(bang 1)
- Giatri dong xung kich:
w = V2K, 1@ = 1211981347 = 2,283 kA

- Giatri hiéu dung ctia dong xung kich:

= 1,91+ 2k, —1)? =1,347/1+ 2.(1198-1)? =14kA

- Cong sudt ngén mach: S, =+/3U.1,% =4/3.1151,347 = 268362 MVA.

- Dong dién ngén mach 3 pha tai diém N 5

o_ Ys _ 105
“ 3z, 35581

- Hé s6 xung kich k., dugc x&c dinh phu thuéc vaoty s6 X,,/R.,

=1,086 kA.

Xip =X + X+ X+ X, =4,28Q
R,=R +R,=3580
X,/ R, =4,28/358=1,19
=>k,, =1,12 (bang 1)
- Giatri dong xung kich:
o = V2K 1D =4/2.112.1,086 =1,72KA.

- Giatri hiéu dung ctia dong xung kich:

o =101+ 2k —1)? =1,086/1+2.(112-1)2 =11KA

- Cong sudt ngan mach: S, =+/3U.1 & =1/3.105.1,086=1975MVA.

b/ Hé don vi twong doi
- Chon céc tham sd co ban

S, =100 MVA; U, = 10,5k S - 20 v
cb ’ J_&JCb \/élcb ] .
pién tr& clia hé théng: X _i 100 0,105
-Pi : — = —=
. thong: e = = 555770
S
_Pién tré dudng day 70km: R =lol—2 =0,33.70, = 0,175

Uz, 1152
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yl S _ 100
X =X U2 0415.70. 777 =022
S
RZ‘ = rO'I ,—Czb == 0,645,3- 1—0(2)
- Dién trg duong day 5,3km: d2 105" - 3,077
S 100
X = I cb et =
> =% 0z, 0,392.5,3. 108 1,884
u,.S 10,5.100
- pién tré may bién ap: Xgp = ———2- = = 1,667

100.S,,  100.6,3

So do thay thé:
X,/0,105 R, /0,175 N, R,/3,0 N,
U o @)_/“f\’“_:_f‘f\’\?é’_(“ \’V‘\_:_ﬂ’”\r“\_j}_

Xi10,22 Xgn /1,667 X, /1,884

- Dién tré ngan mach dén diém N _:

Zi =/RE + (X + X;.)? =4/0175 +(0105+0,22) = 0,37

E, Z./037 N,

S

- Dién tré ngdn mach dén diém N, :
Z =\/(R1* +R )2+ (X + Xy + Xigpe + X5)° =
= (0175+3077)% + (0105+0,22+1,667+1884)* =
=5,06

E, Z,/506 N,

O e 2

- Dong dién ngan mach 3 pha tai diém N _:
I 55
1@t _ 2
k1 Z.. 0,37 14,865kA

- Giatri dong dién ngan mach thuc té tai diém N _:
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. u 105
10 =10~ _ il
o =1 (7 = 14865, 7 2= 1357KA

- Dong dién ngén mach 3 pha tai diém N 5

|(3>_£_ 55

k2 — T

Z, 506

Bai 2: Hay tinh toan ngdn mach 3 pha va 2 pha tai diém N cho trén hinh vé.
Mang dién dugc cung cép tir hé thong cd cong sudt vo cling 16n va cdng sudt ngan
mach S, = 1540MVA, duong day cung cip 110KV dai 45km dugc lam bang day
AC-120 (r, = 0,27; X, = 0,415Q/ km), may bién ap ma hiéu TMTH -4/110 c6 cong suat

= 1,087kA.

AMVA, dién ap thtr cdp Upgy= 6,3KV, dién ap ngén mach U, = 10,5%, cudn khang
dién c6 cac tham 0 U = 6,3KV, I,,= 0,5KA va x,= 0,05; mdy phét cd cong suét
S,p= 15MVA, dién trd siu qua do x'= 0,125, sudt dién dong E = 6,8KV, dién ap dinh
mic U = 6,3KV.

MP
115kV 6,3kV C j
@ @D e/
7
HT PD BA Kb N

Hinh 7.5. So d6 mang dién bai toan 2

Giai:
Bai toan duoc gidi trong hé don vi cé tén:
- Chon U , = 6,3kV

- Vi gia tri dién tré tac dung cla may bién &p nhé hen nhiéu lan so voi dién trd
phan khang, nén dé don gian ta coi Z,, = X, -

- Pién tré tac dung clia cac phan ti :

v _Ya _ 63
" =75, T 1sap S 00260

UL 10563
“ 1008, 1004 1029
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2

6,3
® =0125.—==
15 0,331 Q

mp

c
N

X o =X,.

wn

2 2

U 6,3

R, =1l ( CbJ :0,27.45.(—’j =0,036 Q
°1u § 115

2 2
U 6,3
Xy =% 1] == | =0,41545) == | _
0 =X (Udj (115j 0,056 Q

So d6 thay thé:
B

Un X,/0026  X,10086 X_1 o4 X/0,331

R,/0,036
N
Zzl = \/Rj +(Xht +Xg + XBA)2 =
- /0,036 + (0,026 + 0,056+1,042)?
=1,124Q
ng = 1 = 1 = 0’89
Zy, 1124
Oup = t 1 = 3,021
X 0331
, ‘ : 6,3
Sudt dién ddng cua hé théng quy vé cap co SO EHT = E = 3,64kV;

, 638
Sudt dién dong clia may phat quy vé dién ap pha: Emp =f3 = 3,93kV;

En Zy,/1124 X, /0331 E

X,,/0,36
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Suét dién dong tvong duong:
_BrOn*+EpOm 364089+3933021 .
Ou+0m 08913021 o™V

1 1
Os1 + Gy 3911

B

Z, = =0,256 ()

Z =24+ X4 =0256+0,364=0,62 O

|® =" - 2 _597
“ z, 062 KA

|? =08719 =087597=52xa

. 3
I =2,95.1 é )= 2,55.5,97 = 15,22KA

| o =01 =152.597 = 9,1k

S, =+/319U =/3597.63=6514 wmva.
Cau hoi va bai tap chuwong 7

Cau hoi
1- Ngan mach la gi? Trong thuc té, Iudi dién ba pha thuong gap dang ngan
mach ndo? Viéc tinh toan ngén mach can phai xac dinh cac dai luong nao? Vatinh
cac dai lugng do dé lam gi?
2- Muc dich, y nghfia clia viéc tinh toan ngan mach?
3- Hay trinh bay phuong phap duong cong tinh toan dé tinh toan ngan mach
3 phava2 pha? Trinh t cac budc giai bai toan ngan mach theo phuong phap
duong cong tinh toan.
4- Trinh bay phwong phap gan ding tinh ngdn mach trong mang dién trung
&p va ha ap? Phuong phéap tinh ngan mach mot pha trong mang dién ap thap?
5- Nguyén nhan tac hai va céc bién phap ngan ngira ngan mach?
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Bai tap
Bai 1: Hay tinh toan ngan mach tai diém N trén so d6 nhu hinh vé

63KV 35KV 10,5kV
0N =

| | | e
MP BA1 pp BA2 N S

Céc phan ti ctia hé théng cd cac tham s6 nhu sau:

May phét: cong sudt dinh mic Sy, = 16 MVA, dién tré siéu qua do doc truc x 4
0,125, sudt dién dong trong hé don vi twong d6i E« 1,12 , dién ap dinh mic Uy,
6,3kV;

May tang &p 6,3/37kV c6 cong sut dinh mirc Sga; = 10 MVA, dién &p ngén
mach U,; = 7,5%. Mday gidm ap 37/10,5kV c6 cong suat dinh mic Sga, = 5,6MVA,
U = 7,5%.

Puong day 35kV dai 42 km lam bang day AC-120 c6 dién tro
ro= 0,27 vaxgo = 0,39 Q/km;

Phu tai méc trén thanh cai 10,5kV clia tram bién ap c6 gia tri S = 4,5kV, cosp
=0,8.

Bai 2: Hay tinh toan ngdn mach tai diém N, vaN, trong mang dién cho nhu hinh:

115KV 105

@ - Nlﬁl/@ - {/ZNE

Céc tham S0 cla cac phan t& nhv sau:

Hé thong: U = 115kV, S\ = 860MVA;

Méy bién 4p: TMTH-16/110, 115/10,5kV, Sga = 16MVA, U, = 10,5%;
Méy phét: Eqp= 11KV, Syp = 20MVA, X4 = 0,125, Uy, = 10,5kV;

buwong day 1. AC-120, U = 115kV, |; = 45km, ry = 0,27Q/km,
Xo1 = 0,41Q/km;

buong day 2: AC-70, U, =10,5kV, |, = 5,5km, ro; = 0,46Q/km,Xq, = 0,38Q2/km
Y éu cau: giai trong ca 2 hé don vi: c6 tn va twong déi ;
Bai 3: Tinh toan ngan mach tai diém N trén thanh cé phia 10,5kV clia may bién ap 3
pha 3 cudn day cho & so do sau:
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Cong sudt dinh mtc clia may bién ap Spga = 40 MVA, Uicy = 17,5%, Uyer =
10,5%, U,y = 6,5%; Cong sudt ngan mach cla hé thdng St = 1250 MVA.
(gidi trong hé don vi c6 tén va tuong doi)
Bai 4: MOt mang dién gdm hai mach giéng nhau 1am viéc song song bdi may cat M C;
céc ham & clia cac phan ti:
~ Méy phét c6 cong sudt dinh mirc Sy, = 20MVA, dién tr¢ siéu qua do doc truc
Xq = 0,125, dién &p dinh mic Uy, = 10,5kV, suét dién dong trong hé don vi twong doi
Emp* =1.
May bién &p: Sga = 10 MVA; Uycr = 10,5%, Uy = 17%, Uy = 6%.
Khang dién: dong dién dinh mic 1,4 = 1,2kA; Uyq = 115KV, vax,g = 0,1.
Puong day dai 35km cd X = 0,415Q/km.
Hay xéc dinh dong dién ngan mach 3 pha trong hai truong hop
i. khi may cit MC mo.
ii. khi may ct MC déng.

10,5V 115K%

/3"
@7@@ 7
WIF BA Kl-Ei\ . R
@7@ T

Bai 5: Tinh todn ngén mach 3 pha tai diém N cho trén so do :

ME, 53KV 37V

0>

BA,q
Bl ~) T

WF BA>

(D
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Hé théng c6 cong suét ngan mach S, = 250MVA; My bién 4p 1 va 2 co6 cong suét nhu
nhau Sea = 10MVA; Uy = 7,5%; Céc méy phét 1 va 2 c6 cac tham $0: Sp= 15MVA,
X¢’= 0,20, Uny= 6,3kV, sdd E”= 6,6kV; duong day AC-95 dai 75km, 35kV c6 X¢=
0,4Q/km.
Bai 6: Tinh todn ngan mach trong mang dién ha ap tai diém N cho trén so dd nhu hinh
VE:

10KV 038KV

HT BA pp * N

Hé théng c6 cong sudt ngin mach Sy = 342MVA; Méy bién ap: S,ga = 180kVA; U, =
5,5%, AP, = 4,1kW.duong day ha ap dai 0,65km; r, = 0,34, X, = 0,3kW.

BO qua dién tré cla cac thiét bi phu.

Bai 7: Tinh toan ngan mach 3 pha tai diém N; va N, cho trén so dd mang dién (nhw
hinh vé)

115KV 105KV
@ K@ | N2/,
BD? /

Hé théng c6 dién ap khong d6i 1a 115kV va cong sudt ngan mach 1a 950 MVA, dudng
day cung cdp PD1 dai 65km, dugc lam bang day AC -120, dudng day phan phéi dai
4km bing day AC-70, may bién ap ma hiéu TMTH-10/110 c6 cong sudt dinh mirc
Swea = 10MVA, dién &p ngan mach U, = 10,5%. ( Giai trong ca hai hé don vi)

Bai 8: Hay tinh todn ngin mach 3 pha va2 phatai diém N cho trén so do .

wIF
115 105K @
™ 1,

HT BD BA L g

Mang dién dugc cung cép tir hé thng c6 cong suét vo cung Ion voi cong suét ngan
mach Syt = 750MVA, dudng day cung cép 110kV dai 105km lam bang day ACO-
240 (rp = 0,12 va xo = 0,424Q/km), méy bién ap ma hiéu TMTH -60/110 c6 cong suat
60MVA, dién ap thir cap Uga,= 10,5kV, dién &p ngan mach U,=10,5%, cudn khang
dién co cac tham s6 U ,=6,3kV, 1,=0,5kA, va x,4=0,05; mdy phét cd cong suat Smp

50MVA, dién tré siéu qua do x’= 0,125, sudt dién dong E = 11kV, dién ap dinh mic
Ugnm=10,5kV.
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Bai 9: Hay tinh todn ngén mach tai diém N1 vaN2 trong mang dién trong so do sau:

Hro, USKV 105KV
I m by 1w/,
#i

BA y
MP@*

Céc tham s clia cac phan tr nhu sau:
Hé thdng: U= 115kV, S, = 860MVA.
Bi€n ap : TMTH-25/110, 115/6,3kV, Sga=25MVA, U,=10,5%.

Méy phét: Epn=6,5kV, Spp=30MVA, X4"=0,125, Upn;=10,5KV.
bD1 AC-150, U;=115kV, I; = 30km, ro; = 0,21Q/km, Xq; = 0,41Q/km.
Pbd2 AC-95, U,=6,3kV, |,=4,2km, rg = 0,34Q/km, Xq, = 0,37Q2/km.

Bai 10: Hay tinh toan ngdn mach tai diém N trén so d6 mang dién nhu hinh vé

1056V 115kV 105KV

o

‘*; :Q BD :Q:
WP BAl BA2 F%Em

Céc phén ti clia hé thdng c6 cac tham s6 sau:
Méay phét: cong sudt dinh mirc S,,= S50MVA, dién tré siéu qua do doc truc x ;» =
0,132, sudt dién dong trong hé don vi twong doi E. =1,1; dién ap dinh mic Unp =
10,5kV.
May ting &p 10,5/115kV, c6 cong suét dinh mic Sga= 25MVA, dién &p ngdn mach
Ui = 10,5%. Méy gidm ap 115/10,5kV c6 cong suét dinh mic Sga, = IOMVA, Uy, =
10,5%
Putng day 35kV dai 82km, lam bang day AC-150 c6 dién trd ro = 0,21 vaxo = 0,41
Q/km. Phu tai mac trén thanh cai 10,5kV cla tram bién ap c6 gia tri S, = 7,6MVA,
cosp = 0,82.
Bai 11: Tinh todn ngdn mach tai diém N trén thanh céi phia 10,5kV clia may bién ap ba
pha ba cudn day cho trén so do.

3

115k bt
Cong suat dinh mic cla may bién ap Spga= 37V
10MVA, U,cy=17%, U= 10,5%, Uy7= 6%.
Cong sudt ngan mach cla hé théng Syr= 11kV
950MVA. i)

170



Bai 12: Mot mang dién gdm hai mach giéng nhau lam viéc song song bai may cat MC

10,51% 115KV
) @ oy ! g1
g
3
WIE ke BA KE 5D é:lmc
(m%@é){ﬂ

Céc tham 0 cla cac phan ti:

) Mdy phét cé cong sudt dinh mic Sy, = 30MVA, dién tré siéu qua do doc truc
Xq = 0,132, dién ap dinh mic U, = 10,5kV, suat dién dong trong hé don vi twong doi
Emp* =1.

May bién ap: Sga = 25 MVA; Uycr = 10,5%, Uch = 17,5%, Uy = 6,6%.
Khang dién: dong dién dinh mtc 1,4 = 1,3kA; Uq = 115kV, va x,q = 0,08.
Puong day AC-150 dai 86km cd xy = 0,41Q/km.
Hay x&c dinh dong dién ngan mach 3 pha trong hai truong hop
a khi may cat MC mo.
b- khi méay cat MC ddng.
Bai 13: Tinh todn ngan mach 3 pha tai diém N cho trén so do :
pp; 105KV 37V

BAq oD @ -

MF, BA>

N

Hé th6ng c6 cong suét ngan mach S, = 360MVA; Méay bién ap 1 va 2 c6 cong suét nhu
nhau: Sga = 7,5MVA; Uy = 7,5%; Céc may phét 1 va 2 c6 céc tham $: Sy,= 10MVA,
Xg"= 0,25, Upp= 10,5kV, sdd E”= 11kV; duong day AC-95 35kV dai 38km co X¢=
0,4Q/km. (b6 qua ro)

B& qua dién tré cua cac thiét bi phu.
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Chuong 8
LUA CHON CAC THIET Bl CUNG CAP PIEN HA AP

Trong diéu kién van hanh cac khi ct dién, st cach dién va cac bd phan cach dién
khac c6 thé & 3 ché dd co ban sau:

- Ché do lam viéc lau dai.
- Ché dd lam viéc qua tai.
- Ché do 1am ngan mach.

Trong ché dC_)AIam vigac lau daj, cac khi cu dién, sv cach dién va cac b phan qén
dién khéc & lam viéc tin cay hon néu ch gng duoc chon theo dang dién ap vading dién
dinh mtrc.

Trong diéu kién qua tai, ding dién qua khi cu dién va cac bd phan dan dién khac
£ lon hon so voi ding dién dinh mic. Sy lam viéc tin cay clia cac phan t& trén duoc
dam bao bang cach quy dinh gia tri va thoi gian dién ap hay ding tang cao khong vugt
qua gi¢i han cho phép.

Trong tinh trang ngén mach, céc khi cu dién, st cach dién va cachd phan dan
dién khac van dam bao si Im vic tin cdy néu qu trinh Iya chon chng cT cc thong s
theo dung diéu kién 6n dinh dong vaon dinh nhiét. DT nhién, khi xay ra ngan mach dé
han ché tc hai clia nT can nhanh choéng loai bé cac bd phan hu hdng ra khéi mang dién.

D3&i voi may cat dién, may cét phu tai vadiu chi khi lva chon cin thm diéu kién cét cla
ching.

Viéc lua chon cac khi cu dién va cac bd phan cach dién khac phai thod man yéu
cau hop ly vé kinh té v k¥ thuat.

8.1 Diéu kién chung dé lya chon thiét bi ha ap
8.1.1 Chon theo diéu kién lam viéc lau dai
8.1.1.1. Chon theo dién ap dinh mirc
Dién ap dinh mirc ctia khi cu dién duoc ghi trén nhén hay ghi trong ly lich may,
pht hop vai cach cap dién clia n6. Ngoai ra, khi ché tao cac khi cu dién diéu c6 dy triy
dd bén vé dién nén cho phép ching lam viéc lau dai khéng han ché véi dién ap cao
hon dién &p dinh méc 10-15% goi la dién ap lam viéc cuc dai cla khi cu dién. Do vay,
khi chon khi cu dién phai man diéu kién ap sau:
Uamkep + AUdmkee >= Udmmang + A Umang (8-1)
O day: - AUnang D0 léch dién ap co thé clia mang so voi dién ap dinh mikc trong diéu
kién van hanh.
- Ugmken : Dién &p dinh mrc cla phi cu dién ( CKD).
- AUdmico : DO tang dién ap cho phéo cta khi cu dién.
- Ugmmang : Pién ap dinh mirc cla mang dién noi thiét bi va khi cu dién lam
viéc.
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AU -D0 léch dién ap co thé clia mang, so véi dién ap dinh muc trong diéu
mang
kién van hanh.
Bang sau day ghi r0 tri s6 do 1éch dién &p cho phép twong dbi so véi dién &p dinh
murc ctia khi cu dién.

Bang 8-1: Do léch dién ap cho phép twong dbi so V& i dién ap dinh mirc

Cép dién lyc: 1.1U 4, Dao c&chly: 1.15 Ugpn May bién dong dién: 1.1 U 4,
Céi chong sét: 1.25 Ug, | May cach dién: 1.15 Uy, | Méy bién dién ap: 1.1 Ugq,
Sk cach dién: 1.15 Uy, | Khang dién: 1.1 Ugp, Cauchi: 1.1 Ugy,

Céc tri s6 dién ap cho phép noi trén twong (ng véi diéu kién cac thiét bi, khi cu
dién Iap dit & do cao bé hon 1000m so v&i méit bién. Néu do cao 13p dat céc thiét bi va
khi cu dién bé hon 1000m so v&i mat bién thi dién ap dinh mirc cho phép phai duoc
giam xuéng va khong duoc vug t qua dién ap dinh mic.

Céc tri s dién ap cho phép noi trén twong ng véi diéu kién cac thiét bi, khi cu
dién 14p dat & do cao bé hon 1000m so véi mat bién .néu do cao Iap dat cac thiét bi va
khi cu dién I&n hon 1000m so v&i mat bién thi dién 4p cho phép phai dugc giam xuéng
va khéng duoc vuot qua dién ap dinh muc .

8.1.1.2. Chon theo dongdién dinh mtrc

Dong dién dinh mirc clia khi cu dién | gmieq do nha méy ché tao cho san va chinh
la dong dién di qua KCD trong thoi gian khéng han ché véi mdi truong xung quanh la
dinh mic. Chon khi cu dién theo dong dién dinh mrc sé ddm bdo cho cac bd phan cla
né khong bi dét néng trong nguy hiém trong tinh trang lam viéc 1au dai dinh mc.

Khi chon thiét bi khi cu dién, ta phdi ddm bao cho dong dién dinh mdc clia n6
hon hay béng dong dién lam viéc cuc dai cia mach dién | ymay, tic 1&

Idmkcd >:|Ivmax (8-2)
Dong dién 1am viéc cyc dai cia mach tinh nhu sau:

v' Luc cat mét trong hai duong day lam viéc song song, dudng day con lai phai
ganh toan bd phu tai.

v' B0i véi mach may bién ap: ta tinh khi may bién &p st dung khd nang qua tai
clia nd.

v B0i voi duong day cap khong co dy trii: tinh khi st dung kha nang qua tai cua
no.

v' P0i v6i thanh gop nha may dién: tinh bang 1.05 1an dong dién dinh mic cla no;
vi may phat dién chi cho phép qua tai vé dong dién qua 5%.

173



Céc khi cu dién duoc ché tao véi nhiét do dinh mic clia mdi trudng xung quanh
la +35°C. Néu nhiét d6 mdi truong xung quanh qa khéc v&i nhiét do dinh mic thi
phdi hiéu chinh dong dién cho phép cta khi cu dién, cu thé:

A 0 N
+ NEU ¢ xq > 35°C thi:

I'=1 dmKCD (8-3)

O day: q.” lanhiét dd cho phép nhoé nhat dbi véi cac phan riéng 18 cla khi cu dién.
cp
+Néu qra < 35°C thi dong dién 1’ c6 thé ting 18n 0.005 | 4cp MOI khi mhiét do
giam xuéng 1°C so vi +35°C, nhung tit ca khdng duoc vuot qua 0.2 | gmies.
8.1.2 Kiém tra theo diéu kién on dinh dong va 6n dinh nhiét
8.1.2.1. Kiém tra on dinh luc dién dong

Poi v&i mang dién c6 dién ap U tir 1(KV) dén 35(KV) diém trung tinh kh éng ndi
dat, dong dién ngan mach I6n nhét 1a dong dién ngan mach ba pha. Do vay, ta Iy dong
dién dé dé kiém tra on dinh luc dién dong cla cac thiét bi. D6i véi mang cé dién ap co
U 16n hon 110(KV), diém trung tinh truc tiép ndi dat, dong dién ngdn mach 16 n nhét
co thé 1a dong dién ngan mach mot pha hodc ba pha. Khi kiémv tra cac thiét bi cla
mang nay vé phuong dién 6n dinh luc dién dong, ta phai chon dong ngin mach 16n
nhét trong s6 hai dong ngan mach do:

Diéu kién kiém tra 6n dinh dong cla khi cu dién l&:

Imax>=lxk hay l mac>=lxk (8-4)
O daY: imaxs |max - tri SO bién dd vatri s6 hiéu dung cla dong dién cuc dai cho phép,
dac trweng 6n dinh dong cao cla khi cu dién.
s Iy - tri $6 bién do vatri s6 hiéu dung ctia dong dién ngan mach xung kich.

Nhu vay, khd ndng on dinh dong (néi mot cach khac, dé la khd nang chéng lai
téc dung cua luc dién dong) clia khi cu dién duoc dat trwung bdi dong dién on dinh
dong dinh mic gy 4. DONg dién nay chinh la dong dién cuc dai cé thé chay qua khi cu
dién malwc dién dong do nd sinh ra khéng thé pha hoai khi cu dién duoc:

imax: idm.d >= ixk
8.1.2.2 Kiém tra 6n dinh nhiét

Day dan vakhi cu dién c6 dong dién chay qua s& bi nong 1én vi ¢ cac ton that
cong sudt. Cac ton that nay phu thudc vao nhiing yéu t6 sau: dién ap, tan s6 v.v...
nhung cht yéu labinh phrong dong dién.
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Khi nhiét do clia khi cu va day dan cao qua thi s& 1am cho ching hu hdng hay
gidm thoi gian phuc vu. Do do, can phai qui dinh nhiét do cho phép cta ching khi lam
viéc binh thutng cling nhu ngdn mach.

D0i v6i day dan, diéu kién kiém tra 6n dinh nhiét c6 thé ap dung 1 trong 3 bién
phap sau:

+Cé&n clr vao nhiét dd cudi cling clia day dan khi ngdn mach phai nho hon
hay bang nhiét do cho phép I6n nhét clia ching khi ngan mach.
+C&n clr vao tiét dién bé nhat clia day dan dé co 6n di nh nhiét.

Day dan duoc 6n dinh nhiét néu tiét chon S gon lon hon hay bang tiét dién nho

nhat dé c6 on dinh nhiét Spin: Schon >= Shin

Vé’l Smin: A/ B n

C ; (8' 5)

Cr: 1ahé s phu thudc vao nhiét dd cho phép khi ngin mach vavat liéu dan, cho
sau day:

Ba&ng 8.2 Bang tra C+

Vat liéu day dan Nhiét dd ban | Nhiét dd | Hé s6 Cy
dau (t°%) cudi cling

+ Thanh dan 70 300 |171

+ Thanh dan nhom 70 200 |88

+Cép dén 10kv, cach dién giay, I6i | 6.5 200 |85

nhom.

+ Céap va day dan, cach dién 55 150 |75

polyvininclorua, 16i nhém.

+Cép va day dan cach dién
polyétylen, [6i nhém. 6.5 200 | 6.5
+ Cép 10kv, 16i dong.
6.5 200 | 159

8.2 Lwa chon day dan va cap
8.2.1 Chon tiét dién day dan theo diéu kién phat nong

Khi c6 dong dién chay qua day dan va day cép thi vat dan bi nong, néu nhiét do
daydan va cép qua cao cé thé lam chiing bi hu hdng hodc giam tudi tho, do bén co hoc
cla kim loai ciing bi giam xu6ng. Do vay, nha ché tao da quy dinh san nhiét do cho
phép d6i vai moi loai day dan va cép.
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Khi nhiét do khong khi 1a+ 25°C, nguoi ta qui dinh nhiét do cho phép ciia thanh
cap vaday dan tran 12 70°C. BGi voi cap chon trong dat m cé nhiét do 1a+15°C, nhiét
dd cho phép chi duoc dao dong trong khoang +60 + 80°C tuy theo tirng loai cap. Day
boc cao su c¢d nhiét cho phép 55°C v.v...

Néu nhiét do day dan va day cap dit tai noi nao khac voi nhiét do qui dinh thi
phai hiéu chinh k (k- cho tring c&c & tay tra ctu). Do do tiét dién day cap va day dan
chon phai thod man diéu kién sau:

K-Icp: IIvmax

Dong dién cho phép I, 1a dong dién 16n nhat c6 thé chay qua day dan trong thoi
gian khéng han ché makhdng l1am cho nhiét do clia nd vuot qua tri s6 cho phép.

8.2.2 Lwa chon tiét dién day dan va cap theo tdn that dién ap cho phép

Pai v&i mang dién dia phwong, ta phai dva vaton that dién ap cho phép dé lva
chon tiét dién day dan vi mang dién dia phwong thudng cé cdng suat bé, tiét dién day
dan nho va do dé dién tré day dan I6n. Do vay, néu tang tiét dién day dan sé 1am giam
ton that dién ap khong vuot qua mic ton that dién &p cho phép.
a. Xac dinh tiét dién day dan khi toan bd duong day ciing mot tiét dién
Xé mdt mang dién don gianhinh g 7

O 1 2

L L

PR, 2

Hinh 8.1 Bwong day cung tiét dién
Cong thirc dé tinh dién ap:
1
U

N&u toan bd dudng day cing mat tiét dién, cung mot vat liéu ta sé dugc

rozn: ot onn:Qili

Zl:(piri +Q %) (8-6)

fim i=1

AU =

AU =— +— (8-7)
Uﬁm Uﬁm
LY Bl %>.al

AU = Bl + Jl =AU'+AU" (8-8)

Voi @y la ton that dién 4p do cbng sudt tac dung va dién tré dudng day gay nén:
Ay 16 thét dién &p do cong suét phén khang duong day gay nén.
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NEu biét x, ta s tinh duoc ;..

on Qili
i=1
Uﬁm

Giatri dién khang trén 1km duong day xo ndi chung it thay déi du day lon hay
nhd. Do d6 co thé I8y tri s6 trung binh nao d6 gé tinh ...

AU "= (8-9)

DGi voi duong day cao thé trén khong thi x  trung binh c6 thé 1dy 0.35 dén 0.45
/KM, d6i véi duong day ha ap trén khdng thi X ; trung binh 1dy bang 0.25 /KM, con doi
vOi duong day cap thi X, = 0.07/KM

Tri sO ton that dién ap cho phép AUt ngudn dén phu tai xa nhat da cho theo

cp
yéu cau clia mang dién. Do vay ta tinh duoc

AU'= AU, —AU™

I’OZ Pl |

Bift \,_ = ,thay _ | i g dién dan suét cta vat liéu day dan. Do vy, ta
__ = )=

tinh duoc tiét dién F nhu sau:

n

Nl Pl
i=1

F — i=! hay F — i=1 (mmZ) (8'10)
gJ ﬁmAU ’ gJ ﬁmAU ’

Can clr vao tri s6 tinh toan F, ta tra bang chon tiét dién day dan tiéu chudn gan
nhdt. Dong thoi xac dinh dugc rq va x, tng voi day dan da chon, tinh lai ton that dién
&p, sau cling so sanh voi ;. Néu chura dat yey cau, ta héy tang tiét dien day dan lén

p
mot cdp vatinh lai.
Vi du 8.1: Tinh chon diy dan cho mang dién, biét mang st dung day dong D>
300mm.

0,4 KW

C 100m J/ 50m l

100+100 50+100

Hinh 8.2 So d6 duong day
Gidi: Do mang cung mat tiét dién nén:

AU, =5%U,, = 20V
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Chon X, =0,25 (mang ha ap)
AU — 2 QX 0,25(200.0.1) +(100.0,05)]

o = = 15,625V
Uﬁm 014
AU, = AU, — AU, = 20-15,625 = 4375V
PIKW]I[KM
_ 2 RIKWIIIKM] _ (150.01) + (50.0,05) _ o0

U, AU, 53.0,4.0,004735
Chon day 300: r,= 0,07, X, =0,19

Y (PR +Q;X;) (150.0,07.0,1) +(200.0,19.0,1)
u, - 04 -

nm

AU =

b. Xac dinh tiét dién day dan theo mat do dong dién khong doi

- D3&i v6i mang dién cao ap: lwa chon day dan, day cép theo diéu kién kinh té
(trc méat do dong dién kinh té J ). Khi can thiét co thé kiém tra lai theo diéu kién t6n
thét dién ap va phét nong khi sy c6. BGi voi cap bat bugc phai kiém tra diéu kién 6n
dinh nhiét khi ngan mach.

- Mat d6 dong kinh t€ ji, phu thudc vao vat liéu day glén va thoi gian siv dung
cong sudt cuc dai T, gidtri T d& bai cho hodc tinh theo do thi phu tai.

- Mat do dong kinh té :

S. o (8-11)
Imax = = = (A/ ?
U, I F. (A/mm®)
Imax - 0ONQ dién cuc dai chay trén day dan: F . : tiét dién day dan kinh té.
Bang 8.3 Bang tra gia tri mat do dong kinh té
T max (0i0 / nam’)
L oai day
<3000 3000-5000 > 5000
Day dong Je=25A/Imm? | Jo=2.1A/mm*> | J,= 1.8 A/mm?
Day nhom hay 2
nhom 161 thép Ji = 1.3A/mm Je=L1A/MmM? | Jy=1A/mnm?
Cép 16i dong Je=35A/MmM?* | Je=31A/MM* | J¢=2.7 A/mm?
Cép 16i nhém o= L6A/MmM? | Jo = LAA/MM* | Je= 1.2 A/mm?

+ Tur cbng thirc :

(8-12)
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: | |
sz%(A/mmz) =F, ="

kt Ji
+ CO Fy, trabdng ta chon dugc tiét dién day va dong dién phat nong cho phép.

- Khi can thiét c6 thé kiém tra lai theo diéu kién ton that dién ap va phé néng
khi sr co:

nm

cp

|sc < Icphc
- DGi voi cap bat budc phai kiém tra diéu kién 6n dinh nhiét khi ngan mach:

Falyfty

Trong do:

oc - hé sb nhiét do, voi dong oc =6,v¢i nhdm o =11

tga — thoi gian cat qui ddi(s). Ngan mach trong hé théng cung cdp dién duoc
coi 1a ngdn mach xa ngudn: 1, =1" =1, thoi gian qui d6i 18y bang thoi gian ton tai
ngan mach.

Vi du 8.2 : MOt phu tai dugc cép dién bang 1 dudng day dién trén khong, dién ap dinh
mic: Uy, = 110 kV. D8y dan bang nhém 16 thép, co thoi gian st dung cong suét cuc
dai 1& T, = 5500 gi¢ /ndm. Hay chon day thoa céc diéu kién trén.

@_
L=30 km —l

S=20+j15 MVA

Hinh 8.3: Buong day dién trén khéng

Giai :
Dong dién cuc dai chay trén 110 day :
2 2
o S _ V20 415" _
23U, 24/3.110
I .
F, == 655 _ 65.5mm’
Jue 1

Chon day AC - 70 c6 leone = 270 A\,
- Khistcodit110day : le=2 I, = 131 A <270 A.
- Vay tiét dién day da chon tha diéu kién phat néng khi su cé.
Khi x&y dung dudng day cung mot tiét dién trén toan bd chiéu dai cla no sé
dwa téi viéc st dung mot khoi lugng kim loai mau I16n. Do dd, néu thoi gian st dung
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cong Sudt cuc dai T, 12 16n, thi ddi véi mang dién dia phuong ta nén chon day dan
theo mat do dong dién khong doi, lGc do ton that cong suat va dién nang sé bé nhat.

Xét dwong day cé hai phu tai (hinh 8.4):

u} l :F']: 1 1'2 :F

2 2

]

Hinh 8.4: Butng day cd hai phu tai

Tabiét: AU,= OU +A8U°
Cho xo tuy Y, ta sé tinh duwgc AU ™

onn: Ql
L|J_
AU'= AU, - AU"

AU "=

fim

Mat khéc, ta biét: 0 =\/§Uﬁm|i cosj

Do vay, V6i duong day 2 phu tai ta duoc :

V311, cosj | N V31,1, cosj
o, (8-13)

AU'= AU"  +AU", =

1
Trong d6 cosur,, cosur, lahé s6 cong sudt trén doan 0 1 va 1 2 clia mang dién (hinh 3)
Tacod mat do dong dién J = I_ , cac doan day trén déu chon theo dong dién khong
F

doi nén:

Vay : AU':E(Jllcosj L +JI, cosj 2)
g
AU
V3(1, cosj , +1,cos ,)

MOt cach téng quat, doi vai mang dién cé n phu tai, thi mat dé dong dién dugc tinh:

Tl day ta duoc: J =

(8-14)
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-
V3Y I, cosj | (&19
i=1
O day, l; vacosw; lachiéu dai vahé s6 cong suat clia doan thir i
Tur day, ta xac dinh duoc tiét dién doan day dan can chon & doan thir | 1&:

F; theo dong dién chay trén doan th i:

Cudi cung, tatrabang chon tiét dién tiéu chuan vakiém tralai ton that dién 4p xem cé
bé hon ton that dién ap cho phép hay khong.

Vi du 8.3: Cho mang dién nhw hinh vé 8.5:

I; b Tay . I L, VUQb

P4, L%ﬂQz l

B+iQ, E+iQ,

- 0

J

Hinh 8.5: Buong day phu tai
P, = 100 +j100 (KVA), |, =100m
P, =30 +j 40 (KVA), |,=50m

U = 0,4KV
Chon déy dan cho mang dién trén biét day dan lam bang dong vac6 D >350mm
Giai:
AU, = 20V
Chon: Xo=0,25/KM
X, ) Pl
AU, - o 2Rl _ 025014001+ 40008
U fim 0,4
AU, =20-10=10V
cosj , = = 10 =0,68
S |/(100+30)? + (100 + 40)°
. P, 30
©S, J302 +40%)
AU, d 0,01.53

J =312

- J3(l,cosj , +1,co8) ,) ~/3.(01.0,68+0,05.0,6)
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\/130% + 1402

|
AW S
J 312

Chon day M- 150, ro = 0,123, X, = 0,287

F, =

302 + 402
SN 312

Chon day M- 50, rp = 0,39, X, = 0,297

Kiemtra AU: z\y — AU, —AU,, =14+29=169V < AU,
_ (130.0123.0) + (140.0,287.010 _

AU, 14v
04
au,, - (30038.005) g 240.0,297.0,050 oo

AU =AU, +AU,, =14+29=169V < AU,

c. Xac dinh tiét dién day dan theo diéu kién phi tén kim loai mau it nhét:
o L.H 1 b .H, 2

o

Hinh 8.6 Butng day co 2 tai

Khi xay dung mot dudng day, dé hop ly ta nén tanén chon moi doan mot tiét
dién khac nhau, tat nhién phai dam bao dugc ton that dién ap trén dwong day dé la bé
hon ton that dién ap cho phép. Do vy ta sé lam giam duoc tiéu tén khoi | vong kim
loai mau.

Xét dwong day cung cép cho hai phu téi & ( hinh 8.6):

Ton that dién &p cho phép tir ngudn 0 dén dén diém cubi 2 la AU, Tachon
Xo MOt gid tri tuy v, ta tinh dugc AU va AU = AU, -OU

O day AU’ 1at6n that cdng sudt do cong suét tac dung va dién tré gay ra trén hai
doan 01 val2.

AU'=AU',+AU",,
éu biét > . thi tatimduoc 3 :
N AU‘OlvaAU 12thltatlm ¢ F va F,
F _ plll
wﬁm 01

(8-16)
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I
|:12 — Lﬁ.
qJ ﬁmA 12
K hoi luong Kim loai mau trén toan bd dudng day 02:

V =3F,l, +3F,l,
vo 3 (R, PRI
gJﬁm AU 01 AU -AU c‘>1

Diéu kién dé chi phi kim loai mau bé nhat la ldy dao ham clia V theo bién U 10i
01

cho béng khong.
Sau d6, qua mdt vai phép rdt gon vathay thé ta duoc:

Fam g bR LR

e Uw.\v)
B (8-17)
FOl_M(Il\/EHZ\/E)

Dua vao tiét dién tinh toan, tra bang tim tiét dién tiéu chuan.

P0i voi doan day dau do cong suat chuyén tai Ién nén chon tiét dién gan nhat I16n
hon ti€t dién tinh toan; con ddi voi doan day cudi ngudn nén chon tiét dién tiéu chuin
gan nhét bé hon tiét dién tinh todn. Cudi cung, can kiém tra xem ton thét dién ap trén
dwong day cé bé hon ton that dién ap cho phép hay khong.

8.2.3 Chon day cho mang ha ap két hop cau chi
D6i voi mang dién ha ap: tiét dién day dan, day cap dugc chon theo diéu kién phat
noéng vi day la diéu kién dam bao an toan dbi voi day dan va déy cép.
+ Diéu kién phat nong dé chon day dan 1
I vmax < lcp higu chinh
Trong do :
lLvmax — DONg di€n lam viéc 13y daj 16n nhat.
| iu chinn — DONg dién cho phép d& hiéu chinh cta day dan.
Dong dién | yma duoc tinh nhu sau :

S

I _ max
lvmax — /_3I J
dm

Trong do :
Shax - €ONg sudt biéu kién cuc dai truyén tai trén duong day (MVA).
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Uam : dién ap dinh mic cla dudng day (KV).
I cp hiéu chinh :k- I cp
k : hé s hiéu chinh theo m6i truong( tra trong so tay ).

DGi voi moi loai day dan nha ché tao cho trudc gia tri dong dién cho phép | . Giatri
ndy tng vai nhiét do tiéu chudn cla moi truong Ia: 25 °C (khong khi), 15° C (d6i voi
dat). Néu nhiét dd mdi truong noi l&p dat day dan khac véi nhiét do tiéu chudn néu
trén thi dong dién cho phép phai duoc hiéu chinh theo cong thirc trén.

+ Diéu kién phat ndng dé chon day cap la:
livmex < Icp hiéu chinh
ki- hé sO ké dén mai trudong dat cap: trong nha, ngoai troi, dudi dat.

K,- hé sO hiéu chinh theo s6 lugng cap dat trong cung 1 rénh, truong hop co
nhiéu soi cap dit cung 1 ranh (hé s6 k , tra < tay).
+ DO0i vGi mang dién c6 dién ap duéi 1 KV, duoc bao vé bang cau chi va aptémét,
dé thod man diéu kién phat nong, day dan va cép cling duoc chon theo diéu kién trén
nhung phai phdi hop véi thiét bi bo vé theo diéu kién sau:

Néu bao vé bang cau chi: 1, 3 I4/a
l4 : DOng dién dinh mc day chay cau chi.
a : Hé so phu thudc dac diém clia mang dién.
o = 3: mang déng luec.
o = 0.8 : mang sinh hoat.
Néu bao vé bang aptomat:
lep = lkannier /1.5
Hay : lep> lkaawr /4.5
Trong do :
lanniet » lkaawr - dong dién khai dong cua thiét bi cat mach bang nhiét hay dién tir cla
aptobmat.
Vi du 8.4 : Chon tiét dién cap 3 rudt 16i déng cach dién bang gidy tdm nhwa thong 10

KV, cung cdp cho 1 phu tai cé dong dién tinh toan 78A, cap dong dat trong dat voi
nhiét do cla dat la+ 20 °C,

Gidi
Tra s tay ing voi day cép 16i dong, dién 4p 10 KV ta tim dugc day cap co tiét dién 25
mm? c6 dong dién 1, = 90 A.
lephe = K. Iep = 0.94X 90 = 84.6 A .
O lvmex = T8 A <84.6 A .
Vay cap nhdm tiét dién 25 mm? ga chon lathaa diéu kién phéat nong.
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Vi du 8.5 : Chon cap 4 rudt 18i nhdm cach dién bang gidy tdm nhya thong cung cap
cho bang phan ph&i 380/220V. Biét dong dién tinh toan tdng cuia bang phan phéi dién
la 242 A, duding day dugc bao vé bang cau chi c6 dong dién dinh mirc clia day chay | 4
= 260 A. Nhiét dd moi truong dat cap bang vaéi nhiét do tiéu chuan clia mdi trudng.
Giai
Tiét dién cap duoc chon theo céc diéu kién sau:
lp > lmex =242 A
lp > lge Jou=260/3 =87 A.
- Trabang chon cap c0 tiét dién 120 mm?valg, =270 A.
8.3 Lwa chon va kiém tra thiét bi ha ap.

Céc thiét bj dung dién & mang dién &p thép (U< 1000V ) nhv cau dao, aptdmat,
cong tac to, cau chi,.... E)éu, dugc chon theo diéu kién dién ap dinh mlrc, dong dién
dinh mirc. Nhitng thiét bi cat dong dién ngan mach nhu aptdmat, cau chi phai dugc
ki€ém tra thém diéu kién ¢ 6ng sudt cat. Ndi chung céc thiét bi dién ha ap déu duoc thiét
ké & muc chiu dugc luc dién dong va hiéu ng nhiét do dong dién ngan mach gay ra
khi may bién ap phan xuéng c6 cong sudt S < 1000KVA. Do vay khong can phai kiém
tra chiing theo 2 diéu kién do nita

8.3.1 Lua chon may cat ha ap.
8.3.1.1 Lwa chon va kiém tra may cat dién

May cét, ha ap lathiét bi trong mang ha ap dung dé dong cét dong dién phu tai, dong
dién ngan mach.

- Méy cit 1aloai thiét bi dong cét lam viéc tin cdy, vi gi& thanh cao nén thuon g
ding & nhirng no'i quan trong.

- Méy cét dugc chon theo diéu kién, dién ap dinh mdc, dong dién dinh mtc, kiém
tra diéu kién on dinh dong vaoén dinh nhiét.

= Pién ap dinh mic (KV ):
Udm MC 2 Udm.m
= Dongdién lau dai dinh mtc (A):

Idm.MC 2 IIvmax

= Dong dién cat dinh mirc (KA):

Idm.cét 2 IN
= Cong sudt cat dinh mirc (MVA):
Sim.cit = S » VOi SN :\/éudm.m An
= Dong dién ngan mach xung kich cho phép (KA), con goi la dong 6n dinh dong:

lam.a = Tx
= Dong dién on dinh nhiét trong thoi gian t g, . (KA):
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Ly

fim.nh 2 IN t
fim.nh

Iy, Sy ladong dién ,ngén mach va cong suét ngan mach tai thoi diém cat. Thoi gian
cat dugc tinh tir 10c bat dau ngan mach dén lic may cat m¢ dau tiép xtc dap ho quang.
Thoi gian cat bang thoi gian tac dong riéng ciia may cat cdng véi thoi gian tac dong
ola ro le bao vé.

tit = tuc* loke
May cit ha thé lathiét bi dung dé dong cat mach dién ( ha thé) & moi ché do van hanh
(ché dd khong tai, ché do dinh murc, ché do su c0).
- Diém khac nhau co ban gitra may cét khong khi v a aptomat:
+ M4y cit ha thé duoc ché tao dé dung cho nhitng mach c6 cong suét 1én, cé thé chinh
dinh dugc cac thong s6 trong pham vi bdo vé rong.( Thong thudng aptomat chi ché tao
dén 1dm<= 1600A)
+,Tét Cca céc chi tiét clia aptomat déu duoc dat trong vé nhua , kin vanhd gon. Con may
cat ha thé khéng co va.
- Méy cat ha thé thuding dung trong cac tram ha ap, cac tram phan phdi.)
- Céc thanh phan chinh clia may cét ha thé vé co ban gidng aptomat: hé thdng tiép
diém, hé thong dap ho quang, co cdu truyén dong dong cat aptomat, phan tlr bao vé.

Vi du 8.6 : Méy dit dién ha thé (ACB) — Mitsubishi, may cat khi ha thé (ACB)

Hinh 8.7 Hinh dang méy cit

» Tiéu chuan IEC-60947-2 / BS/ EN60947-2 / VDEO660
= Kiéu I&p dat c6 dinh (fixed) hodc kéo ngoai (drawout)

= Co ciu nap 10 xo bang tay.

» Relay bdo vé kiéu tiéu chuén (S relay).

» S5 cuc (P): 3 hodc 4 cuc.

= Dong dinh mtrc (In): 630A — 6300A

» Dong cat ngan mach (Icu): 65KA — 130KA
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8.3.2 Lwa chon vakiém tra cau chi:

Cau chi dung dé bao vé mach dién 1 chiéu, xoay chiéu khi qua tai hay ngan
mach.

Thoi gian cat mach cla cau chi phu thudc vao vat liéu lam day chay. Day chay
lam béng chi, kém thi nhiét d6 nong chay thap, dién tré sudt I6n nén day chay ndy c6

tiét dién I6n thich hop voi dién &p < 500V. V6i dién &p >1000V khong thé dung day
chdy co tiét dién Ion dugc vi lic ndng chay, luong hoi kim loai toa ra 16n, kho dap ho
quang. Vi vay & dién ap ndy thudng dung day chdy bang dong, bac c6 dién tro suét
nhd, nhiét dd néng chay cao.

Cau chi la 1 thiét bi don gian, ré tién nhung do nhay kém. NO chi tac dong khi
dong dién 1¢n hon dinh mdc nhiéu I1an, chd yéu lakhi ngan mach.

Cau chi ding rong réi cho mang dién dud¢i 1000 V. Trong cac thiét bi 10 — 35 KV
cAu chi dugc dung dé bao vé cho mang hinh tia, c&c mdy bién ap dién luc cong suét
nhd, cdc may bién dién ap < 35 KV.

Cau chi duoc chon thgo dién ap dinh mrc, dong dién dinh mic va dong dié n cat.
Khi ¢c6 nhiéu duwong day mac ndi tiép véi nhau, dé dam bao tinh chon loc thi dong dién
dinh mic cla cau chi phia trwéc 16n hon dong dién dinh mic cla cau chi phia sau it
nhat 1a 1 cap.
=  Pién ap dinh mic (KV):
Udm -CC2 Udm.m
= Dong dién lau dai dinh mt ¢ (A):
Idm.CC 2 IIvmax
= Dong dién cét dinh mic cda cau chi (KA ):
lamat =In
= Cong sudt dinh mirc clia cau chi (MVA):
Sim.ait = Sy
Sv=v3Ugmm -In
- Dong dién dinh mic cau chi dung dé bao vé dong co dién dugc chon theo:
+ Theo diéu kién lam viéc binh thudng:
Idm.CC 2 IIvdc
b'Pdm.dc
h~/3U am-COSF

vde —
b — Hé s6 mang tai ctia dong co.
n - Hiéu suét clia dong co tng voi cong sudt tiéu thu cla no.
Pamdc - COng sudt dinh mrc cla dong co.
+ Theo diéu kién m& may:

= Khi m& may nhe: Idm.CC > Imm /2.5
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»  Khi mé may nang: Idm.CC > Imm /1.6 —» 2
= POi véi may han: 4 cc > I /1.6
| mm — DONg dién m& may cuc dai cla dong co.
lnm=l=Klgm ,K=2—>6
+ Néu 1 dudng day cung cdp cho nhiéu dong co, thi diéu kién chon dong dinh
mirc clia cau chi 1&:

Immmax + (I ttnhoim ksd A ﬁmN)

lmc 2 25 (8-18)

8.3.2.1 Lua chon thanh dan:

- Thanh dan: dong, nhdm dé Iam céc thanh gop trong céc tram phan phdi va tram
bién ap. Thanh dan thuong cé dién tich hinh chir nhat duoc I18p trén céc st cach dién.
Khi tai dong dién 1on, dé tranh hién twong hiéu (rng mit ngoai, ngudi ta lap dit nhiéu
thanh dan cho 1 pha, nguoi ta dit cac miéng dém gilta cac thanh dan dé tang do clng
cla thanh dan.

- Thanh dan duoc chon theo didu kién dong dién vakiém tra lai theo diéu kién 6n
dinh déng vaon dinh nhiét.

= Dong dién phat ndng lau dai cho phép (A):
kl-kZ . |cp 2 IIvmax
» Kha ndng n dinh dong (KG/ cm?):
ch > Oitt

= Khéanang 6n dinh nhiét (mm?):

F>al, \/g
ky, =1 : thanh dn dat ding.
ky = 0.95 : thanh dn dat ngang.
K, : hé s hiéu chinh theo nhiét d6 moi truong.
I max — DONQ dién dong dién cuc dai chay qua thanh dan.
a: khoang cach gitra cac pha (cm).
Gep : (ing sudt cho phép cuia vat liéu 1am thanh dan.
GepaL = 700 kG /om?
Gepcu = 140 kG /om?
oy - (Png sudt tinh toan

S, :%(kG/cmz)

M-md men ubn tinh todn: M = ?‘O'I (kG.m)

F, —luc tinh toan do tac dung cdia dong dién ngén mach:
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F, =176.107 12 (ka)
a

I- khodng cach gilra cac st ctia 1 pha (thudng 60,70,80 cm)
W- md men chdng udn clia cac loai thanh dan (cm?)
Momen chdng udn clia cac loai thanh dan:

Bang 8.4: MOAmen chdng u6n

Thanh chir nhat Thanh chit | Thanh tron Thanh tron
nhat rong rong
Pat dirng Pat ngang
b
L h h
D h I:I v D
2 2 3 _ |13 3 3 43
w =0 w = o w-"-h |y _PD woR@® -d%)
6 6 6 32 32

8.3.2.2 Lwa chon may bién dong Bl
May bién dong dién c6 nhiém vu bién ddi dong dién lén (so cdp) thanh dong
dién 5A (thir cap) dé cung cap cho cac dung cu do ludng, bao vé role va ty dong hoa.

May bién dong dién lwa chon theo diéu kién dién ap, dong dién phu tai phia thir
cap, cap chinh xéac va kiém tra theo digu kién 6n dinh dong vaon dinh nhiét.

bién ap dinh mic (KV ): Udm.BlI > Udm.m
= Dong dién so cap dinh mic (A): | dm.Bl > Imax /1.2

= Phu tai cudn day thi cap (VA):
= S2dm. Bl >Stt

= Hé sd on dinh dong : kd <
S ﬁl

dm.BI

It
= Hé s6 6n dinh nhiét : k > N‘/7

nm BI \/ tnm Bl

8.3.2.3 Lwa chon may bién ap do luong

Nhiém vu: bién d6i dién ap cao xudng dién ap thdp thuong la 100 V dé cung ca p
cho céac thiét bi do lvong, bdo vé role va tv dong hoa.

Nguyén |i lam viéc cla BU cling nhu may bién ap dién lyc théng thudng nhung
tong trd mach thiv cap ctia BU réat Ién (c6 thé xem BU lam viéc khong tai). May bién
dién ap co loai 1 pha, 3 pha. Diéu kién lva chon BU:
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* Dién ap dinh mtc (so cap) (KV) : Udm.BU > Udm.m
*  Phu tai 1pha(VA): S2dm.ph > S2ph , S2ph - phu tai thi cdp tlrng pha cla
may bién dién ap.
» Sai 5 chophép: N% < [N%]
8.3.3 Chon tu phan phdi va ti phan phéi ha ap.
8.3.3.1 Lwa chon tu phan phdi:

TG phan phdi nhan dién tir tram bién ap vacap dién cho céc tt dong luc. Tu dong
lwc cap dién truc ti€p cho phu tai.

Nguon | Nguon dv
f chinh thtc :‘| :‘ phong

Hinh 8.7
So @6 tt phan phdi ¢ va khéng c6 ngudn dy phong

TU phéan phdi cé thé dugc cép dién tir 1 ngudn, 2 ngudn, hodc 1 ngudn cé dv
phong, trong tt phan phoi thuong dat ap t6 mat tong va céc 4p t0 mé nhanh. Ngoai
thiét bi dién lwc, trong ti phan phoi con co cac thiét bi do dém: dong hd ampe mét, von
mét, cong to mét, bién dong. Néu ti phan phdi cap dién cho dutong day trén khong
hodc tir dudng day trén khong toi thi phai dat thém chéng sét van ha ap.

Chon t phan ph6i bao gom: chon loai td, so do td, chon cac ap t6 mat, chon
thanh céi, chon cac thiét bi do dém, thiét bi bao vé an toan.

Ap t6 mét: a1 méy cit khong khi tv dong, ding dé khai dong truc tiép dong co
dién cong suét 40 -100Kw. Co6 thiét bi bao vé qua tai va ngan mach, ngodi ra con co
thiét bi dap hd quang, dung dé cét dong dién phu tai trong diéu kién binh thudng vaca
khi s ¢d (khi trong mach c6 dong dién qua 16 n hodc dién ap bi giam thi &p t6 mét t
dong cét).

= Cac ap td6 mat nhanh duoc chon theo dong dién lam viéc lau dai:

= I = St
tt \/73J .

AmA 2 IIvmax

UﬁmA 2 Uﬁm.mﬁ
Udmma — dién ap dinh méc clia mang dién (380V voi ap t6 mat 3 pha, 220V véi ap t6
mat 1 pha).
= \/Gi ap t6 mat tong sau bién ap, dé du trir c6 thé chon theo dong dinh mikc cla
may bién ap.
i 2 lomg = \/%&rjim
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= Ngoai ra, 4p td mét con phai kiém tra kha nang cat dong ngan mach:
| caeima = 1y
Thanh céi ti phan phdi duoc chon vakiém tra nhw trong phan  chon thanh dan.
Céc thiét bi do dém duoc chon vakiém tra theo cac diéu kién danéu & trén.
8.3.3.2 Lwa chon tu dong luc

Céc t dong luc co thé duoc cdp dién tlr ti phan phoi, vi thé ta dong lwc co 2
dang so do tvong ¢ng:

— —
T t0 PP dén Di dén ta BL khéc

Hinh 8.8: ti dong lwc
Trong céac ti dong luc dit cau chi bao vé.

+ Cau chi nhanh cap dién cho 1 dong co dugc chon theo 2 diéu kién:

>,

I de Ami

| > —— MR
©~ 25
+ Cau chi tong cép dién cho ca nhém dong co duoc chon theo 3 diéu kién:
|

dc 2 | ttnhoum

| > I mmmax T (lttnhoﬂm - ksd I ﬁmN)
w© - 2.5

+ Diéu kién thir 3 la diu kién chon loc: | dc clia cau chi tong phai 16n hon it
nhat a2 cdp so voi | . clia cau chi nhanh 16n nhat.

8.4 CAC BAI TAP NG DUNG
Vidumau 1

Mot duong day trén khéng, dung day nhém, cac pha dat trén ba dinh cla tam
giac déu canh 1m. Cung cédp dién cho hai phu tai a, b dién ap 10kV. ToOn that dién ap
cho phép 1a AUg= 5% . Thoi gian st dung cong suét cuc dai T clla phu tai [a 3500
gi¢/ ndm. Phu tai cho trén hinh. Hay x&c dinh tiét dién day dan.
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2km al 4km bl

1000 KVA 600 KVA
Cosp =0.7 cosp = 0.9

Dong dién trén cac doan oa vaab la:

S,a 1000+ 600

Ioa = = 92,5 (A)
J3U,,  J3.10

| = 600 _346 (A)

J3.10

Taldy Xo = 0.4 /km, hdy tinh AU’

n

. X"; i _ 0,4(710x 2+ 262 x 6)
VA 10

Vi gy - S.sing, = 600. 0,435 = 262 KVAR

Oa= Sa.Sing, =1000. 0,71 =710 KVAR

Ton that dién ap do phu tai tac dung va dién tré gay ra:

AU = OUg, - AU =10000. 5 -120=380 (V)
100

Mat do dong dién khong doi trén dudng day ob la:

AU =120 (V)

J= gAU = 315x380  =135(A/mmd)

/3-Z|i o5 J3(4x 0.9+ 2x0.7)
i=1

'ng Vi Tma = 3500 gid/nam, day dan nhdm, tra bang 6.6 ta c6 mat do d ong dién kinh
61 Jo = 1.1 A/mm?

O day J = 1.35 A/mm? > J, = 1.1 A/mm? nén ta diing J,; € chon tiét dién day dan.

Tiét dién doan day oa :

Fo=lm _ 925
Ji 11
Trabang, ta chon day tiéu chudn A — 95

= 84 mm?
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Tiét dién doan day ab :

|
Fp= —2 = 346 =31 4 mm?
Jkt

11
Trabang, ta chon day tiéu chuan A — 35

Truong hop nay ta khong can kiém tra lai ton that dién ap vi khi chon tiét dién day ta
datinh theo J,; < Jtinh toén.
Vi du mau 2

Hay x&c dinh tiét dién cla day cap dé ndi tram bién ap voi phan xudng cé cong
sudt 1000kVA. Thoi gian st dung cong suét cuc dai la T, = 5500 gio/ndm. Budng
day cap duoc ddt ngdm trong dét vai nhiét do cla dat : +20°C va voi khoadng céch
100mm. trén thanh ca 10KV clia tram, dong dién ngén mach la 9.5KA. Thoi gian tac
dong clia bao vé béng role Ia 1.2 gidy, thoi gian cit hoan toan clia may cat 120.12 gidy.

gl TEE 10 KB

@ BMIITT — 10
T

¥
1 =08 lan
N N
\L’ ﬁ K2
Giai
Dong dién & ché do lau dai cho phép clia cap ;

S
n\/iJ fim

& day 2 duong cap song song nén n =2

Idm:

S 2000 o
" of3x10
v = Smo 1000 -578(a)

(n—1W3xU,, 1./3x10

Tiét dién cla cap chon theo mat do dong dién kinh té

28.9

S -
1.2

_ |
Ji
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O day Ji. chon theo bang 6.6 (rng vGi T, = 5500 gi0 voi cap cach dién bang
gidy vaddy dan boc cao su valdi nhém J,,= 1.2.

Trabdng & so tay cla cap, ta duoc loai AAG3 16i ( 3 X25)mm2 c6 dong dién lau
dai cho phép I,y = 90 A. Hé sb hiéu chinh theo nhiét dd cla dat k; = 0.94; hé sd hiéu
chinh theo s6 lugng cla cép (tra & sd tay) k, = 0.9. Do vay, theo cong thirc :l g, =
K1.K2-Ka.l oo ta tinh duoc : 13 =15,=0.94.0.9.90 = 76.14 A .

(G dé.y k= 1)
Tathdy lep > liymax = 57.8 A.
Do vay, cap thod man diéu kién phat nong ché do am viéc lau dai.

Sy 6n dinh nhiét ctia dudng day cap ndi song song sé kiém tra theo ngan mach & k ,.
Vay, ching ta hdy tinh dong dién ngan mach & k..

Dién trg dén thanh cai 10KV cta tram bién 4p theo diém ngan mach d4 cho k, c6 dong
dién ngan mach 1", = 9.5 KA.

Utb — 10,5 =0,64
J3l,, /395

Trasb tay (ng voi cap AA 63x25mm? taco :
ro= 1,25Q/km vax, = 0,099/km.
Do dién trd va dién khang cua cap khi chiéu dai | = 0.8 km la
Xeap = X0l =0,099. 0,8 = 0,079
Rep = ol =1,25.08=1

Pién khang va dién tré téng dén diém ngan mach k , |&

Xhé thong =

X
Xy = Xiaong + o = O,64+M =0.68Q
2 2
. T S
2 2
Vay dong dién ngan mach & diém k, 1&

. U 10,5
2= = = ’
V3 XZ+R?  /3,/0,68% + 0,52

Trén mot duong day cap sé cho phan nira dong dién ngan mach cé gia trila 7,.2= 3,6
2

=7,2kA

KA di qua.

Vay xung lugng nhiét ctia dong ngén mach:

By =12 (ty + Ta) = 3,64(1,2 + 0,12 + 0,01) = 17,2 kAX(gidy)
O day ty=1,2+ 0,12 (gidy) vaT,= 0,01(gidy)
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Vay tiét dién bé nhat S, theo diéu kién kiém tra 6n dinh nhiét &

6
Snn= VO _ V17:2x107 g
C, 85

(v&i C+ trabang tri s6 C+ ta duoc C =85)

Tathdy S,,= 48 mm? I6n hon tiét dién d& chon truGc day la 25 mm 2. Do vay, dé
thod man duoc dieu kién xung lugng nhiét clia dong ngdn mach, ta sé chon tiét dién
tédng Ién ( so vai 25mm?) . & day dbi chiéu v6i Spin tinh dugc & trén, tachon theo bang
tiéu chudn, 18y cép : AA 63x50 mm?2 Hoic ching ta cing c6 thé dung tiét dién day
cap da chon trudc day la 3x 25 mm? nhung dat cudn khang trén thanh cai 10 KV clia
tran bién ap .

Vidumau 3

10EV
1 [L

E:T:ﬂ oz
Wl WArn
Q sF
n : I B [ ]
I I ™
A
1}

Hay chon Dao céch ly QS1, may cét dién Q, may bién dong TA vamay bién dién
ap do ludng TV & phia 10 KV clia tram (& hinh v& ). Phu tai duong day |, = 250 A,
lvmax=400A. Dong dién ngan mach 1’ = 9.5 KA ; i,,=22 KA, thoi gian tac dong cla
bdo vé 1.2 gidy; thdi gian cit may cat 1a 0.12 gidy.Chiéu dai clia day dan ndi tir may
bién dong dén dung cu do la 6m. Sau cudn day clia cong tac to dém clia sau dudng day
va hai von ké cla thanh gop dugc ndi dén may bién dién ap do luong. Céac cong to
dém nay dung dé tinh tién.

[

o

S0 liéu tinh toan S0 liéu cho & ly lich
M&y cit dién | Dao cach ly PB-| M4y bién dong
BM qr -10 10 T M-10
Umang = 10 KV Uim =10KV | Ugn =10KV | Ugm = 10KV
lvmax = 400 A l4m =630A | ligm =630 A | ligm =400 A
I”” =95KA lamat =20KA | lhax hay igmg & lgmg = 100 KA
e =22KA imax  hay  iama S2KA 1Zgmnn - tamon
By = "2 (ty +T.) |&52KA 1amnn - tamnh = - 1015 A%gY
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= 9.5%(1.2+0.12+0.01) 1Zamnn - tamnn = 1600 KAZgY
=957 .1.33=120 KA’gY | =1600 KA’gY

Giai:

Tir s tay tra cru, chling ta gia thiét rang ching ta chon may cat dién BM [y -
10, dao cach ly PB3-10; va may bién dong TM-10-400. Tat ca so liéu duoc tra trong
bang bén dudi:

Dé kiém tra méy bién dong doi voi phu tai thi cap, ching ta hdy tinh phu tai
clia cac dung cu do.

Dung cu do L oai Phu tai & pha, tinh VA
A C
Ampe ké -350 0.25 -
Cong to dién nang tac dung Wh CA3-U681 |25 2.5
Cong to do dién nang phan khang VArh
CP4-U689 25 25
55 5

T bang trén ta thdy phu tai cta pha A la lén nhat (5.5A). dién ttré cla dung cu:
Dl = S 596900

|2 2
2fim

Voi dong dién dinh mic 1al 4= 5A. dién tré clia day dan ndi tir thir cdp cta Bl dén
dung cu do: Foa = Tofim — Z Fae — N

l.am — la phu t&i cho dhép toan phén cla mach ngoai clia may bién dong & cép chinh
xac duoc chon.

r — dién tré cac cho tiép xdc(ta lay ry, = 0.05 ) ddi véi may bién dong T M -10-400, &
cAp chinh xac 0.5 tatratrong 0 tay tra clru AUOC I gy, .

rag=.04-0.2-0.05=0.13

tiét dién bé nhat clia day dan :

£ _ .l _ 00283436
My 0.13

Nhémco  AL=0.283; I = J3 I, vi méy bién dong hinh sao khdng hoan toan nhu hinh

= 2.25mm?

~

VE.
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Theo quy dinh, chlng ta nhan duoc tiét dién bé nhat cla mach thir cdp may bién dong
|4 2.5mm? d6i véi nhom.
Chung ta hdy chon may bién &p do ludng dang 3HO.09, U 14, =10 /3, Soam =75VA, 0
cap chinh xac 0.5.

Hai von ké(loai5.335, S, = 2VA) va sau cudn day cla cong to dm dién nang tac
dung va phan khang dugc n6i dén may bién dién ap do lwong . ( S, =2.2,0W.cosu
=0.38). phu tai clia nhirtng dung cu nay |&:

Paung cu =2.2,0+6.4 +6.4 =52W
Qaung ey = Pangeu - =6.4.2,43 +6.4.2.,43 =116,64VAR
g

Samges = [02 P2, =+11.647 + 522 =127VA

dung.cu
RO rang cong sudt nay bé hon cong sudt cta hai may bién ap do luong mét pha.
Vi du mau 4

Tai mét tram phan ph6i Ug, = 6kV c6 tam dudng day cép di qua. Trén céc
duong day cap déu dat ampe ké va cong to. Ngoai ra & thanh cai clia tram con dat von
ké dé kiém tra cach dién. Hay chon méy bién dién ap do lvong dé cung cap cho cac
dung cu dé.

Giai

Chung ta biét chi c6 von ké va cong to mdi c6 cudn day dién &p. Ta h&y chon cac dung
cu do:

Dung cu do S0 luvong S5 cudn day dién | Cong sudt tiéu thu
ap cia mot chiéc | cla mét cudn day

Cong to 8 2 1.75VA

Von ké 1 1 75VA

Do c6 yéu cau kiém tra cach dién nén ta chon may bién ap kiéu 3 pha 5 tru c6 so do
ndi la YY/ ,.Von ké dugc ndi voi cudn day tam giac hd. Cac cudn day dién ap cla
cong to dugc nbi vao U pgva Ugc .

1 1
S, o =Ss = E(SAB + S )= E(8.],75+ 8.3175)

SZ. pha = 14\/

Tra S0 tay , ta chon may bién dién ap do lugng kiéu 3 pha 5 tru laloai méy co céc 5
liéu sau:

197




Ma& hiéu Udgm, V Cong sudt dinh mirc, | Cong | Khdi
VA khi cip chinh xac | sudt lvong,
< . lon kg
So cap Thir cap 0.5 1 3 nhat
VA
HTMN-6 6000 100 - (100:3) |80 150 320 700 105

Méy bién ap phdi dwoc chon c6 cbng sudt dinh mic khi cdp chinh xé&c 0.51&
S)im = SOVA

Spam. pra =20 =26,6 VA > 14VA=Sor g
3
Vay, may bién ap dé chon thod mén diéu kién (S 2am Soit).

+ Can clr vao on dinh nhiét tién hanh theo dong dlen 6n dinh nhiét I 4 4, (dong dién on
dinh nhiét mic), do nha may ché tao cho.

Céau hdi va Bai tap cubi chuong 8
Cau héi
1. Neéu céc diéu kién chung dé Iva chon thiét bi ha ap?
2. Néu phuong phép lya chon day dan vacép?
3. Néu phuong phap Iva chon thiét bi dién ha ap?

Bai tap

1. Chon day cho mang truyén tai sau :

[1= 15 km N

1,=30 km I3

[3=40 km a b
Ugm=110KV l N |
Tma=5000 (gid/nam) S:=20+12 MVA $=15+]10 MVA

Dung day nhdm 16i thép.

Kiém tra day khi sw c6 dit day.

2. Cho hé théng phan phéi hinh tia, 3 pha, U4, =15 KV, Dy,=1m. Day chinh dai 3 km
cung cip cho 10 nhanh: bén tréi 5 nhanh, bén phai 5 nhanh. Day nhanh dai 4 km. Moi

nhanh cung cép cho 200 khéch héng, mdi khach hang tiéu thu 6 KVA, cos ¢=0.8 qua
may bién ap phan phdi. Chon c& day nhanh va day chinh, ding day nhdm, sut ap cho
phép trén hé théng phan phéi so cap 1a5%.

Gia thiét cac phu tai phan b6 déu trén duong nhanh va dudng chinh.
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3. Chon day cho mang phan phdi sau:

Ugn=10 KV N
} 3 0 1k
Dung day nhom. ok m
Dyp=1m
Sut ap cho phép luc binh thudng 1a 6%
4H3M 2+2MVA
1+JIMVA
4. Cho duong day 3 pha 16 kép cung cép cho 2 phu tai sau:
20 km a 50 km b
Ngudn
Chon vakiém tra day. Biét: Uam=110KV
N v v v
Trmax=5000 (gio/nam) S=20+13 MVA S=15+11 MVA

Dung day nhdm 161 thép.

5. Mot duong day nhom 16i thép dién ap 35kV cép dién cho 3 phu tai a,b,c. Day dan
dat trén mat phang ngang, khoang cach trung binh hinh hoc gitra cac phalaD , =3 m.
Thoi gian st dung cong suét Ién nhat 1a 5500 (gio/nam).

10km a 12km b 8km ¢

WS ] ]

4000+j3000(kVA)  3000+j2000(kVA) 2000+ 1500(kVA)

Hay xéc dinh tiét dién day dan ,biét ton that dién ap cho phép trén toan duong day la
AU=7% .

6. Tinh chon cau chi & mang dién bén: 380V

I
L[] 2]

v
Duéi cau chi 1 ddu 1 dong co khdng dong bd c6: P=30Kw, 1=76 A. Bdng co nay ludn
kh&i dong ¢ trang thai du tai va sd lan khéi dong nhiéu.
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Dudi cau chi 2déu 1 dong co c6: P=100Kw, U=380V, 1=240A. N6 ciing khdi dong
thuong xuyén, diéu kién khai dong nang né, nhung dong dién khéi dong chi dudi 2.1

Du6i cau chi 3 dau 1 dong co khéng dong bd c6: P=20Kw, U=380V, 1=51 A. Khéi
dong khéng thuong xuyén, khi khdi dong & trang t hai mang tai nhe.

7. Mot duong day nhom I6i thép , dién ap 35 KV cung cép cho hai phu tai A,B.Day dan dt
trén mat phéng mam ngang , khoang cach trung binh hinh hoc gitra cac pha Dy, = 3,5m Phu
tai tinh bang KVA ,KVAr . Cho biét ton thét dién 4p cho phép 1a A Ug, =5% .Xac dinh tiét
dién day dan theo diéu kién ton phi kim loai mau it nht.

12km A l 12km B l

4000- j3000 KVA 2000- j1500 KVA
8. Cho mang dién sau:
- Phy t&i 1: P =70 [kKW]; cosp = 0,7

U L, L, - Phu tai 2: P =50 [kW]; cosg = 0,75
- L1= 100 met; L, = 200 mét
l l - Biét duong day bang day dong dat hd va mat do

.. . dong dién toan duong day khong thay doi; U =
Pru tai 1 PRUtai 2 0 4KV, AUG= 5%Ugn )
Anh(chi) hdy tinh chon day dan cho phu tai trén?
9. Tinh chon tiét dién day dan duong day trén khong trong mang dién hinh 2 theo diéu kién
ton that dién ap cho phép?

0 a b ~ -A 7 2 -
S0 liéu céc phu tai nhu sau:

u Lz L2 Z, P1=20kW, cosp=0,8 , L1=300m
P2=15kW, cosp=0,75, L2=200m

P1 p2
Biét toan bd duwong day s dung day nhdm cd cd cung mot tiét dién, dién ap ngudn
U=0.4kV, ton that dién ap cho phép la AUg= + 5%, dién dan sudt clia nhom vy
=31.7m/Q.mm? va khoang cach gitta cac day dan trén khong la 600mm.

10. Cho mang dién nhu hinh vé. Tinh chon tiét dién day

a
U Ll L2 b
0)
L3
c
S
S

Biét U= 0.4Kv;L ;=L ,=100m; L5=50m; S,=100L60° (KVA); S,=50L_53.1° (KVA)
Dv dinh dung day déng, khoang céch cac pha  Dyp=600mm, AUg= + 5%

al Tinh chon day dan véi tiét dién sudt dudng day khong dbi.

b/ Tinh ton that cdng suat clia mang dién trén.
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Chuong 9

CHIEU SANG CONG NGHIEP
9.1 Khai niém chung
K¥ thuat chi€u sang la mén hoc nghién ctru si sinh ra valan truyén cac day quang
cda pho.
Dai quang clia phé: déi phd dién ti trudng vGi do dai bude song tir 3, = 0.001 mm

(1nm) dén A, =1mm. Blirc xa cla ddy quang nay dugc goi la birc xa quang. Blrc xa
quang cla pho dién tir truong dugc chia lam 3 ving:

1nm 380nm 780nm 10°m
Blc xa
) ) nhin thay )
SO N e et Sinarao
m
10° 107 10°® g
Hinh 9.1: Blrc xa cua day quang
- Blc xa tlr ngoai : 0.001 mm dén 0.38 mm.
- Bltc xa nhin thay : 0.38mm dén 0.78 mm.
- Blcxahdngngoai: 0.78mm dén 1mm .
+ Blrc xa hong ngoai c6 cac pho tdn véi nang lugng nhé hon photon cla

cac blrc xa nhin thdy va tlr ngoai, blrc xa viing nay biéu hién sy tdc dong nhiét, tac
dong quang dién va quang hda.

+ Blic xa tlr ngoai tac dong rat manh 1én nhiéu vat khac nhau. Nho héap thu
céc tia cwc tim do I¢p b6t huynh quang mata nhin thdy nguén sang, ngoai randé con co
tac dong sinh vat hoc dung dé chira bénh.

Chiéu sang cong nghiép lién quan dén rat nhiéu loai hinh hoat ddng thi giac
trong san xudt v&i moi quy mo tlr nhitng co s& san xudt nhd bé cho dén nhitng to hop
san xudt Ién, tr nhitng cbng viéc cuc ky chinh xac, yéu cau tap trung thi giac cao do
dén nhitng cdng viéc chi can nhin bao quét chung qua trinh san xuét. Trong bat ky
truong hop nao cling can bdo dam céac chi tiéu dinh lvong va chat lvong chi€u sang
cho hoat dong thi giac can thiét ctia nguoi lao dong. Chiéu s ang cong nghiép khong chi
don thuan la bdo dam do nhin ro dé thuc hién cong viéc ma con phéi gidp cho cong
viéc thuc hién dé dang trong diéu kién tién nghi thodi mai. Nghia la chiéu sang phai
bdo dam 3 yéu to chu yéu sau:

= Hoat dong thi giac hiéu qua, nguoi lao dong thuc hién cong viéc nhanh
chong, chinh xac.

= Tién nghi thi giac cho nguoi lao ddng ludn cam thay thoai mai dé chiu
« Bao dam an toan, cé thé phat hién nhirng nguy co noi lam viéc.

201



Vai tro chiéu sang trong cong nghiép

Ngay nay, v&i sy phat trién clia nén kinh té viéc xay dung cac nha xwdng coéng
nghiép ngay cang nhiéu, di cung do la viéc xay dung hé thdng chiéu sang cho nha
xwdng cong nghiép. Chiéu sang la hang muc khong thé thiéu khi xay dwng cac mot
nha may, xwdng san xudt. Ddm bao cho qua trinh san xuét duoc thyc hién lién tuc
ngay cling nhu dém.

Giai phap chiéu sang trong céng nghiép

Xay dung cac md hinh chiéu sang hop ly va dong b6 tuy thudc vao dac diém cua
trng loai hinh nha xudng san xuat (xudng may, xuédng san xuat dé go, xudng san xuat
co khi, kho lwru hang...) mirc d0 vayéu cau chiéu sang sé khac nhau:

1. Lwa chon ngudn sang va thiét bi chiéu sang hiéu suét cao, tiét kiém dién vathan
thién moi truong. Trong d6 ham lwgng cac chat doc hai (nhw chi, thiy ngan, cd) st
dung it nhat. S&n pham an toan cho ngudi st dung (han ché tia UV, an toan dién trong
str dung)

2. Thiét ké chi€u sang dam bao cac tiéu chuan quy dinh: dam bao chét lvgng anh
sang, do dong déu anh sang, hinh thirc chiu sang hop ly. Bén canh do cling nghién
aru k¥ tdng dgc diém, tinh chét clia nha xudng vanhu cau str dung cta tirng khu vire
trong nha xudng dé mot cach r6 rang dé lwa chon mic d6 chiéu sang phu hop cling
nhuv dua ra gidi phap phu hop.

3. Thay thé v&i ngudn sang va thiét bi chi€u sang: c6 thé st dung thay thé truc tiép
va dé dang cac ngudn sang va thiét bi chiéu sang hiéu suat thap bang san pham chat
lvong cao, hiéu suét cao.

9.2 Cac dai lvong va don vi do anh sang

9.2.1 Anh sang:

La mit ddy birc xa quang cd budc song |t 0.38 mm dén 0.78 mm ma mét
ngudi ¢ thé nhan biét duoc.
9.2.2 Quang thong F (Im):

- Nang luong btic xa Qg (Jun ): la ndng luvong do ngudn birc xa phét ra.

- Thong luong bl xaf , (W): réu ngudn birc xa trong thoi gian At nd st phat
ra nang lugng A Q. thi giatri thdng lugng blrc xa sé la

(9-1)

+ Thong lugng brc xa hiru ich: xac dinh thong I,u’cyng birc xa hiru ich nho bd
thu mau. B0i véi hé anh sang thi chon vat thu mau la mat nguoi, thong luong birc xa
hiru ich thé hién qua sw nhin thdy anh sang clia nguén birc xa do.

Vi du 9.1 : dén phat 4nh sang nhung mat ngudi chi nhin thdy 1 phan lugng anh séng
do dén phat ra.

- Quang thong ®(Im):
+ Quang théng la théng lwvong hitu ich trong hé anh sang.
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+ Lumen: 1 lumen la quang thong clia 1 ngudn sang diém co6 cuong do anh
sang la 1 candela phat ra trong 1 don vi gdc khoi.

9.2.3 Quang hiéu :H(Im/W)
laty s clia quang thong phat ra trén cong sudt clia ngudn sang.

H= fE(Im/W) (9-2)

P: cong suat clia ngudn sang.
+ Ynghia : H Ia dai lvong danh gia ngudn sang co kinh té khong.
9.2.4 Cung do chiéu sang | (Cd):

- Cuong do anh sang la src sang ctia ngudn sang theo 1 phuong , bi€u thi theo
dai lvong vec to ¢ hudng.

- Cuong do anh sang theo hucyng o bang ti s6 quang thdng phat ra trong 1 don
vi goc khoi theo huéng o.

a=0

Hinh 9.2: Cuwong do chiéu sang -

do
|, =——(Cd 0-3
. =g, () -3)
Nguon sang diém: la ngudn sdng ma khadng cach tir ngudn sang dén noi nhan
anh sang |6n gép 5 1an tré 18n kich thudc ctia ngudn sang do.

o|—
[\
(6]

Hinh 9.3: Nguon sang diém
- Khdi cac dudi véc to cwong dd anh sang cho vat quang.
+ CAt vat quang thanh nhitng mét phang doc truc dén ta cé dudng phdi quang doc.
+ Cit vat quang thanh nhig mét phang vudng goc truc dén ta co duong phdi
quang ngang.
+ Nguon doi xing: cudng dd anh sang phan b dbi xding qua truc den.
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+ Nguodn khéng ddi x(rng: ctdng do anh sang phan bd khong doi xing qua truc
den.

9.2.5 D0 roi E (lux):
Dinh nghfa : mat do quang théng rét trén mat phang duoc chidu sang goi la do

roi.
do
E=— (9-4)
@ AN
E, = %: quang thoéng rét khéng déu. //%%/
E JK : quang thong rot déu. /// /
- D0 roi con goi la do sang trén bé mat chiéu sang. Hinh 9.5: Bo roi E

- P0i vai ngudn sang diém: do roi tai 1 diém trén k& mat chiéu sang duoc tinh
theo cong thic:

_ 1, cosq

E=t s (9-5)

l, : cwdng do anh sang theo huéng a.

0 : goc tao bdi huong o va phdp tuyén n clia mat phang duoc chiéu sang tai
diém ta xac dinh do roi.

| : khodng céch tlr ngudn sang dén diém ta xét.

Hinh 9.6: B0 roi
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+ Truong hop dat biét :

Hinh 9.7: B0 roi
Ia Ia 3
E pngang =|—2.cosa =F.cos a

| | (9-6)
E pung = l—‘;sina = h—'“‘zcosza.sina
9.2.6 Huy dd : L (cd/m?
Huy dd con goi la do chéi.
Huy d0 theo hudng o clia ngudn sang bang ti sé cuong do anh sang theo hutng
a. trén dién tich biéu kién clia ngudn sang do.
di
L, =—*—(cd/m’) (9-7)
dAg

a
K

+ Y nghfa : Huy do Ia 1 dai lvgng rdt quan trong, n6 tac dung truc tiép 1én mat

nguoi.

dAo

dAgk

a=0
Hinh 9.8: Huy do
+ Vat sang déu :

=2 (9-8)
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Vidu 9.2

Cho ngudn sang hinh cu c6 D= 6 cm, L = (500/xt)(cd/cm?), cho dén 13 vat phat
sang didu. Cho h = a = 5 m. Hay x&c dinh do roi tai diém B ndm trén mit phang can

chiéu sang sao cho:
a/ B0 roi nhd nhat Eg,.
b/ DO roi 16n nhét Eg .
¢/ B0 roi Egngang -
d/ DO roi Egging.

o =0
Hinh 9.9: Ngudn sang hinh cau
Loi Gidi

a) B0 roi nho nhét E gy

Ia
E, = [ cosd
E < cosq =0 _P
Bmin Sq - :>q - 2
0 B thudc mat phang mal 13 dudng thang tiép tuyén véi mat phang do.

O EBmin =0
b) D0 roi I1&n nhat Egpax

By = 2

B max I_z
cosqg =1=q =0°
=> B thudc mat phang mal, 1a duong thdng vudng goc véi mat phang do.

500 cd

2 7-72p-(69m2)2
L=ta o -LPP"_ p em — 4500(cd)
pD 4 4
4
I I 4500

Egnmax = Tz = Y = = = 90(lux)

|
C/ Egpgang = I;;cosa
Cosa = I—

. .h
S By =20 = P05 _ 3 631ux)

I (4/50)°
la . l,a

d/ Egyng =|—23ma =z 63,63(1ux)

206



9.3 Céc loai ngudn séang va phu ting di kém
9.3.1 Den sgi nung: ( dén nung sang, den day téc, dén sgi dot )

Deén nung sang phat sang dua trén nguyén tac bilc xa nhiét: dong dién di qua day
toc dwoc nung néng dén phat sang. Day toc 1am bang volfram cé chét luong t6t do
nhiét do nong chay cla n6 cao (3650 %K), s béc hoi cham, co do bén co khi lon.
Trong dén nap khi tro hay dé chan khong, trong cac béng den thutong nap khi Ne va
Argon dé gidam sv bdc hoi cla day téc, nhung lai c6 hién tugng d6i lvu gay ra s v
truyén nhiét va mat mat nang lvong tir bong ra ngoai. Nén déi v&i bong den cé cong
suat Ién (P>75 W) thi nguoi ta nap khi Ne va Argon, con cac béng dén c6 cong suat
nhd hon thi hit chan khong.

Mac du hiéu qua anh sang rét thap, cho phép chiéu sang cuc bo hadc chiéu sang
trang tri. Chling rét thuén tién trong viéc chiéu sang mic thdp vatrung binh ¢ cac khu
dan cu.

*  Céc uwu diém :

- Nhiéu loai cong sudt, kich thuéc (ng v&i nhieu cdp dién ap khac nhau
(12,36,127,220 V,...)

- Bat sang khong can thiét bi phu.

- Bét sang ttc thoi.

- Khodng phu thudc vao nhiét dd maoi trvong bén ngoai.
- Quang thdng giam khong dang ké & cudi tudi tho dén.
- Tao ra mau sic dm ap.

- Giathanh ré.

* Cac nhuoc diém:

- Ph0 mau vang do.

- Quang hiéu thdp (H < 20 Im/W)

- Tubi tho khong cao (T< 2000h)

- Ton nhiéu ndng lugng dién va phat ndng khi chiéu sang nhi*tng noi doi hdi E
chi nén sai & nhitng noi ¢ E  va Eysp -
- Tinh nang dén thay d6i dang ké theo sy bién thién clia dién ap nguon:

X Tuoi tho (1) Quang théng (Im)
ong st (W)

I (A)
bién tré(Q)

bien ap 100%
Hinh 9.11: Sy bién thién cla dién ap ngudn
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Qua hinh trén ta thdy khi dién ap tang thi dong dién, nhiét do, quang thdng, déu
tdng nhung tudi tho dén gidm nhanh do day toc bi boc hoi nhiéu. Khi dién ap giam thi
co hién tvong ngugc lai.

Caén clr vao cong dung clia dén day toc cd thé chia lam cac laai sau :
a. Bén chiéu sang thong thudng:

~ Laai dén nay thuong c6 dién ap 220 V va 110 V, ¢6 den co kiéu nganh tré va
xoan Oc.

Cong suat: P =15 W dén 2000 W.

- Quang théng: @ = 250-40000Im.
- Quang hiéu: H=9-20Im/W
- Tubi tho: T =1000h.

b. Bén chiéu sang ha ap:

- Loai dén nay ding dé chiéu sang an toan cuc bd khi kiém tra slra chira va thi
cong hodc dung trén méy cong cu. Bién ap dinh mirc clia né la 12V, 24V va 32V, b
dén cling giéng nhw dén chiéu sang thdng thuong, cong suat tir 15 W dén 100 W.

c. bén tin hiéu:

- Deén nay dugc dung trén cac bang phan phdi dién, badng khéng ché ... dé lamtin
hiéu. N6 cd rat nhiéu loai, dién ap tir 6,3 V dén 220V.

d. Ben co trang gwong:

- Peén dugc trang guong & trén than bau dén, ding dé chiéu sang truc tiép hay
gién tiép trén tran.

- Congsuit: P=40-300W

- Quang hiéu: H=9-20Im/W

- Tubi tho: T=1000 h

Khi s dung tran gia can ch y dén van dé thong gio.

e. bén halogen:

Trong dén ngoai khi tro con cd khi thugc nhom halogen. Beén rét chac chan,
nhiéu loai.

- Cong sudt: P=20 - 2000W
- Quang thong: ¢ = 350 - 44000 Im
- Tudi tho: 1 =2000h

S dung chiéu sang trong clra kinh, tiém,tién sanh, salon,trién Idm, trang tri, san
bai thé thao,bé boi ...

9.3.2 ben huyng quang:

Pén huynh quang la nhitng dén phéng dién trong hoi thuy ngan ap suat thép.
Nho 16p bot huynh quang & bén trong thanh béng dén ma bién ddi nhirng tia cuc tim
thanh céc anh sang nhin thay.
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C4au tao den huynh quang: mdt 6ng thuy tinh mo cé cac dién cuc dot ndng, bén
trong chira khi tro va 1 luvgng thuy ngén réat nho, khi phong dién ¢ ap suét thap
0.001mmHg, phét xa chi yéu ctia thuy ngan nam & budc song 254 nm trong khi nhiét
dd thuy ngan van ngudi khoang 50 °C.

i Khi tro trong dén thwdng dugc nap dén 2-3mmHg véi muc dich tao diéu kién
de dang cho moi phéng dién.

* Ju diém:

- Mau sic clia dén gan giong anh sang mat troi, khdng chéi mat.
- Kinhté (H=40-95 Im/W).

- Tudi tho cao khoang 7000h.

- Dung @€ chiéu sdng & nhitng noi can do sang cao.

- C6 nhiéu mau sic dé Iya chon, do phd quang dén rat da dang.
- D06 chéi nhd: 5000-8000 ( Cd/m?).

* Nhuoc diém:

- Kich thudc 1én -> cdng kénh.

- Co it loai cong sudt khac nhau (vi cong suat cang 16n thi den cang dai cang kho
va dap -> khé moi sang).

- Khéng thé chuyén den lam viéc véi dong xoay chiéu sang mot chiéu
- Can c6 cac thiét bi phu tro, gia thanh cao, s¥ dung phuc tap.
- O nhitng noi treo cao anh sang khong d.

- Kho6 mdi sang duoc & nhitng noi qua néng hodc qua lanh do hoi thuy ngan phu
thudc nhiét d6 moi trudng bén ngoai, néu qua néng thi hoi thdy ngan béc hoi hét ->
khong di nang luong.

- Quang thdng dao dong va giam sut nhiéu (dén 60 %) & cudi tudi tho deén.

- Anh hutng cta su thay ddi dién ap 1én sy 1am vi éc clia dén huynh quang it hon
so v@i dén nung séng, nhung khi dién &p nhd hon 90% gid tri danh dinh thi den khong
chay sang.

- Beén huynh quang khong sa & nhitng noi c6 nhiét dé nhé hon 10°C, nhitng dén
sai & nhiét do nay chi c6 khi tro, mau dén la mau khi tro, tat ca cac loai den con lai déu
c6 Hg vi hoi Hg s& ¢6 anh sang trang nhiéu hon do giau tia cwc tim.

* Nguyén tac hoat dong clia mach dén huynh quang :

stacte
S
N
=2 e e ¥ Hinh 9.12: hoat dong
Balast clla mach den
(chén lwru) |
220V
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Hai cwc clia dén, stacte va bd chinh lvu méc ndi ti€p véi nhau va ddu vao nguon
dién xoay chiéu. Stacte la 1 ro le nhiét co la kim loai kép dat trong 1 bong thay tinh c6
nap khi neon. Khi déng cong tic ngudn dién, vi hai tiép diém cla stacte & trang thai
thudng mé nén toan bd dién &p clia ngudn déu ddt vao 2 arc cla stacte gay nén phong
dién 1am cho |4 kim lcai kép néng Ién dén 800-1000°C va gian nd lam tiép diém dong
lai va xuat hién dong dién chay qua 2 cuc cla den, IUc nay 2 cuc néng lén va phét xa
dién t&r, lam cho khi argon & gan 2 cuc bi ion hod, nhiét d6 chung quanh 2 cuc tang
|én, thiy ngan boc hoi lam cho s ion hod toan bd chét trong béng dén. Lic nay vi tiép
diém cla stacte 1a bi dong, su phéng dién nhay sang cua stacte ngirng lai, 1& kim loai
kép ngudi dan vatrd vé trang thai cd, lam tiép diém m& ra, do d6 dong dién lai bi ngét,
dong thoi bd chén lvu do dong dién bi ngét 1am cho 2 dau clia n6 san sinh ra stc dién
dong tv cdm mach xung rat cao. Vi vay dién ap gilra 2 cuc cla den tang 1én manh mé,
hoi thly ngan trong bong den dudi tdc dung cla dién truong bi 6xi héa toan bd gay
nén hién trong phong dién hd quang va blic xa tia tir ngoai. CAc tia tlr ngoai bin vao
bdt huynh quang, kich thich bét huynh quang lam cho toan bd den sang |én. Sau khi
den sang, dién ap 2 dau stacte khong du dé tao nén sy phéng dién nira, nén stacte cling
nglrng lam viéc. Sau khi den sang, dong dién tir 1 cuc clia ngudn dién di qua bd chan
lvu, qua dén r6i lai tré vé cwc kia cla ngudn dién. Vi dong dién khong di qua stacte
nira, nén 1Gc ndy néu rat stacte ra cling khdng lam &nh hudng dén sy 1am viéc binh
thuong cla den. Tac dung clia bd chén lwu 1 khi dén sang n6 cé thé han ché dong dién
qué 16n qua dén 1am chay dén. Chén Iuu cudn cdm lam bang phang dang séng dong
dién, chan lwu gdbm cudn khang va dong dién lam nang cao hé sé cong suat Ién 0.9 —
0.95 — tiét kiém dién nang.

* Triso dinh mdc ctia den huynh quang:

Trudc khi dung dén huynh quang can chi y dén dién &p nguén, cong sudt dinh
mirc clia Ong den malwa chon cac phu kién ctia n6 (chén lwu, stacte) cho phu hop. néu
khong den sé khong sang, con lam chay den va cac phu kién.

Bang 9.1: Céc théng 5 clia mdt s6 loai dén huynh quang

Congsuat | Chiéudai Puong kinh Quang
Mau sic théng
W) (mm) (mm) (m)
6 212 16 Mau tréng Z 200
8 288 16 Mau trén Z 330
20 590 38 Mau tréng Z 930
20 590 38 Mau trang 3500 1100
20 590 38 Tréng cong nghiép 1150
20 590 38 Sang luc 1000

210




40
40
40
40
80
65
80
65

1200
1200
1200
1200
1500
1500
1500
1500

38
38
38
38
38
38
38
38

Trang Z 2450
Trang 3500 2900
Tringcong nghiép 3200
Sang luc 2450
Mau trang Z 4550
Mau trang Z 3750
Tréng cong nghiép 5900
Trang cong nghiép 5100

Bang 9.2: Hé s6 du trlr K ddi v&i mot sé den trong mai treong.

Hé s6 du trir K

! R Pen huynh A 5 15
Tinh chét céc phong ynh - ben nung | S0 lan lau
quang
sang bong déen
Céc phong c6 nhiéu bui 2,0 1,7 4lan/thang
Céc phong c6 bui, khoéi trung binh 1,8 15 3 lan/thang
Phong it bui, md hdng 1,5 13 2 lan/ thang

9.3.3 Pén thly ngan cao ap va mot sb loai den thong dung khéc:

a. bén thdy ngéan cao ap:

Trong dén ngoai khi tro (Ne, Argon) con c6 hoi thily ngan. Khi den lam viéc ap
suat hoi thdy ngan dat t¢i 2 — 5 atm.

Uu diém:
Quang hiéu cao:
Cong suét lon:

*

Nhuoc diém:
Chi s6 mau nhd.

H = 65 Im/w.

P = 1000- 2000 W.
Tudi tho cao, bén chéc, khdng chiu anh hudng ctia moi truong.

211




- Dién sac kém do thiéu bic xa mau tim.

- S dao dong quang thong cao hon den huynh quang, quang thdng giam nhiéu &
cudi tudi tho den.

- Pén chi lam viéc & dong dién xoay chiéu.

- Can phai c6 chan luvu.

- Deén chi co thé bat sang trd lai sau khi dangudi 5 — 6 phat -> dén thdy ngan cao
&p khong dung dé chiéu sang s cd, dung dé chiéu sang cac vung di b, cong vién
vuon,......

b. Bén halozen kim loai:
- Sy phéng dién xay ra trong hdn hop hoi thlly ngan va halozen &p suét cao.
* Uu diém:
- Congsuat: P=250-2000W.
- Quang hiéu: H =68-105 Im/w.
- Chi s6 mau cao.
- Anh séng trang.
- Tudi tho: 1000 — 10000

- 8¢ xung dong quang théng nhd hon va thoi gian moi sang nhanh hon so v&i dén
thily ngan cao ap. Buoc st dung dé chiéu sang thé thao.

* Nhuwoc diém:

- Giathanh cao.

- Sau 1 thoi gian chi sO mau giam.

- Phdi dung balast dé méi sang.
9.4 Céc hinh thirc chiéu séng

Dé tao nén dd roi & nhitng chd lam viéc , ngudi ta dung chiéu sang chung , chiéu
séng cuc b vachiéu sang to hop
a. Chiéu sang chung :

Dam bao do roi dong déu trén toan bd dién tich lam viéc hay toan bd phong lam

viéc . Ddc biét , & nhing phong trong c6 chiéu sang cuc bd , thi chiéu sang chung c6
muc dich 1a ddm bdo duy tri trong gi¢i han di thod man dé nhin

Do hinh dang dén huynh quang c6 cac cép cong suét twong doi thdp (15-100W,
400-4000 Im).Vay dé nhan dugc mot quang thong twong dwong voi quang thong da
cho b&i mot déen nung sang (tr 500-1000W) , thi can phai c6 nhiéu bong den huynh
quang

Chiéu sang chung duoc dung trong cac phan xwdng co dién tich lam viéc rong ,
O yéu cau vé do roi gan nhu nhau tai moi diém trén bé mat dé . Chiéu sang chung con
st dung phé bién & cac noi ma & dé qué trinh cdng nghé khong doi hdi mat phai 1am
viéc cdng thang nhu & phan xudng moc , rén , hanh lang...

Trong chiéu sang chung , cac dén thudng phan bd theo hai cich : phan bo déu
va phan bd chon loc.
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b. Chiéu sang cuc bo

O nhitng vi tri c6 yéu cau quan sat ti mi , chinh xéac va phan biét rd céc chi tiét
...thi can c6 do roi cao méi lam viéc két qua . Mubn vay phai dung phuong phap chiéu
sang auc b, tirc la dat den vao gan noi quan sat . Khi dé gan , ta chi can céng dén co
cong suat bé cling tao nén dd roi 16n trén bé mat chi tiét can quan sat do vay giam
dwoc chi phi von dau tw

Chiéu séng nay thudng dugc dung dé chiéu sang chi tiét gia cong trén médy cong
U , chiéu sang & cac bd phan kiém tra ... Tai day , chiéu sang chung sé khong du do
roi can thiét nén phéi st dung thém chiéu sang cuc bd . Cac loai den chiéu sang cuc bo
trén may cong cu hodc cac den cam tay di dong thudng dung voi dién ap 36V hay 12V

& nhitng noi qua &m udt , bui bam hay c6 khi dé chay vang thi nguoi ta thuong
diing nhirng loai dén kiéu kin
c. Chiéu sang t6 hop (hay con goi 1a hon hop)

Do la két qua cla viéc st dung dong thoi chiéu sang chung va chiéu sang cuc
bd . Chiéu sang hon hop dwoc dung & nhitng phan xudng , c6 nhitng cong viéc thudc
cdp 1, 2 va 3 ghi & bang phan cap cong viéc . N6 cling duoc dung khi can phan biét
mau sic , do 16i 16m ... Chiéu sang loai nay thuong duoc dung ¢ cac phan xuéng gia
cdng ngudi , cac phan xudng khudn mau v.v.. trong cac nha may co khi
9.5 Tiéu chuan va yéu cau chiéu sang.

Co s& cho thiét ké chiéu sang trong cong nghiép

« Can clt Tiéu chudn Viét Nam TCVN 7114:2008

« Can clr Quy chudn Xay dng Viét Nam QCXDVN 09:2005
Cac tiéu chi yéu cau cho chiéu sang trong cdng nghiép

1. B0 roi trén bé mat lam viéc, do dong déu do roi, dd hoan mau cla anh sa ng
phdi dam bao tuan th( Tiéu chudn Viét Nam TCVN 7114-1:2008: Chiéu sang noi lam
viéc, chiéu sang trong nha

2. Mat do cong suat phai tuan tha theo Qui chuan xay dwng Viét Nam QCXDVN
09:2005: Céc cong trinh xay dng st dung nang luong c6 hiéu qua . St dung céc
ngudn sang vathiét bi chiu sang hiéu suét cao.

3. Nhiét d6 mau anh sang: 5500K, 6500K, 7500K ( tuy theo tinh chét cong viéc).

4. Bam bdo diéu kién chiéu sang tién nghi: Khong cé hién tugng nhap nhay anh
sang, khong bi chai 16a, sdp bong khi lam viéc.

Yéu cAu trong chiéu sang

v Bao dam do roi yéu cau cho tirng vi tri lam viéc.

v Phan bd dd choi trong khong gian chiéu sang.

v' Tranh gay chéi loa cho nguoi lam viéc.

v Tao hudng anh sang thich hop.

v Mau sic anh sang phl hop véi cong viéc va mau sic cac bé mit tai noi lam
viéc.

v Giadm s nhap nhay anh sang cla cac loai béng den.
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v' Ba&o dam murc do chiéu sang tw nhién cn thiét.
v Duy tri cac thdng sb anh sang trong sudt thoi gian st dung.
9.6 Cac phuong phéap tinh toan chiéu sang

9.6.1 Tinh theo phuwong phap chi€u sang cong sudt trén mat don vi dién tich san
xuét

Phrong phap nay thich hop dé tinh chiéu sang cho cac phong nho hodc chi so
phong nhd hon 0,5;yéu cau tinh toan khéng cacn chinh xac lam . C6 2 cach tinh
1. Cach tinh thr nhat:

Phrong phap nay kha thich hop trong khi thiét ké va tinh toan so b .St dung
phuong phap nay chi can xac dinh cong xuét anh sang trén don vi dién tich (W/m 2
theo tlrng yéu cau chiéu sang khac nhau , sau d6 nhan vai dién tich can chiéu sang la
duoc cong suét tong . Bugc cdng sudt tong rdi mai xac dinh s6 déen , loai dén va do
treo cao clla dén v.v..

Peng = p.S [W] (9-9)
Trong d6: p_la cong sudt trén don vi met vudng(W/m?)
S dién tich can chiéu sang(m?)
2.Céach tinh thtr hai :

Céch tinh ndy chi yéu la dra vao mot bang da tinh toan san voi cong sudt 10w
mot met vudng . Khi thiét ké néu ldy dd roi phu hop vai do roi trong bang da tinh san
thi khong phai hiéu dinh . Néu khac nhau vé dd roi thi cong suat phai hiéu dinh theo
biéu thirc:

_10E_ k

min

E
trong d6: p = cong sudt [W/m?] tinh theo d0 roi yéu cu

P [W/m?] (9-10)

Epmin: d0 roi t6i thi€u can cé d6i véi noi tinh toan chiéu sang
E : dd roi tra bang tinh sin véi tiéu chudn 10 W/m?2 | v6i cac bong dén
khac nhau
k:hé sd an toan
Bang 9.3: Bon vi cdng sudt tiéu chuén

Htt
E (lux)

5 10 | 20 30 50 | 75 | 100 | 150 | 200

(m) Sp(m )

10+ 15 31 |58 | 10 14 21 28 | 34 | 52 | 68

15+ 25 25 | 47 | 85 | 113 | 17 24 | 29 | 43 | 58
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25-50 | 22| 4 | 7 | 94 | 14 | 20| 24 | 36 | 48
2+3
50+150 | 1.9 | 36 | 63 | 85 |122| 17 | 19 | 29 | 38
150300 | 1.7 | 32 | 57 | 75 |113| 16 | 19 | 28 | 37
>300 | 16| 3 | 54| 7 |107| 15 | 18 | 26 | 35
1015 | 41| 7 | 12| 16 | 24 | 30 | 44 | 66 | 88
2030 | 35| 6 (103|135 | 21 | 29 | 38 | 56 | 75
30:40 |29 |52 |87 | 122 | 18 |25 | 32| 48 | &4
3:4| 4050 |24 |42 | 7 | 99 |146| 21 | 26 | 38 | 51
50:120 | 2 | 36|59 | 8 |122|174| 21 | 31 | 42
120+300 | 1.7 | 32 | 52| 7 |113| 15 | 19 | 28 | 37
>300 | 16|27 |47 66 |103| 14|17 | 25| 34
10 +17 | 49|83 | 14 | 20 | 31 | 45 | 58 | 86 | 115
. 113
17 +25| 39 | 66 153 | 25 | 35 | 46 | 68 | 91
5 +35|32 55| 94 13 | 21|30 | 38| 5| 75
35 =50 28| 47| 8 | 113 18 | 25 | 31 | 47 | &2
4:6 50 -80| 23|39 |86 94 | 14 21| 26| 38| 51
80+150 | 1.9 | 31 | °° | 8 |117|164| 23 | 34 | 45
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150 -+ 400

> 400

16 | 26

14 | 23

4.7

4.2

6.6

59

10.3

94

14.6

13

20

18

30

26

40

15

Bang 9.4: Bon vi cong suét p,. dung cho dén neon huynh quang 36 = 40W v&i
tran va tuwong c6 mau bat ky.

Deén neon 36 + 40W v&i mau tran va twong bat ky
Htt
E (Lux)
(m) 75 100 | 150 | 200 | 300 | 400 | 500
Sp(m )

10+ 15 8.3 11 |166| 22 | 33 44 55
15+ 25 7.1 95 |142]| 19 28 38 47
25+ 50 6.2 83 |124|166 | 25 33 41

2+3
50+ 150 54 72 (108|114 | 21 29 36
150 + 300 4.9 62 | 98 | 13 [196| 26 32
> 300 46 6.1 92 122|184 | 24 31
10+ 15 122 | 16.2 | 244 | 32 | 49 65 81
15+ 20 96 | 128 |19.2| 26 | 38 51 64
20+ 30 81 | 108 |16.2| 22 | 32 43 53
3+4 30+ 50 7 94 | 14 | 184 | 28 37 46
50+ 120 6.1 81 (122|162 | 24 32 40
120+ 300 54 72 1108|144 | 21 29 35
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> 300 4.9 65 [ 98 | 13 | 19 26 32
10+ 17 17 23 344 | 46 68 92 114
17+ 25 13.5 18 27 36 54 72 90
25+ 35 10.8 | 145 | 216 | 29 | 43 58 72
35+50 8.8 11.8 | 176 | 24 | 35 47 58
4+6
50+ 80 75 10 15 | 20 | 30 40 50
80+ 150 6.4 87 |128| 17 | 25 34 42
150 + 400 5.7 76 |114|152 | 23 30 38
> 400 5 6.6 10 [ 132 | 20 26 33
Bang 9.5: do roi theo tiéu chuan
Cong D0 roi khi chura co hé s an toan,|
suat den
W Dbién ap dinh muirc
127V 220V
Truc xa thech Phadn xa | Truwc Xa K hl,JeCh Phan xa
tan ' tan
40 26 22,5 16,5 23 19,5 14,5
60 29 25 18,4 25 21 15,5
100 35 30 22 27 23 17
150 39,5 34 24,5 31 26,5 19,5
200 41,5 35,5 26 34 29,5 21,5
300 44 38 27,5 37 32 23,5
500 48 41 30 41 35 25,5
750 50 42,5 31,5 44,5 38 28
1000 52 44 42,5 47 40 29,5
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Sau khi tinh duoc P ta phai nhan véi dién tich clia phong ma ta thiét ké dé dugc
cong sudt dat P, . Tl tri s6 P4 <& tim lai cong suét dén twong tng v&i cong sudt da du
tinh khi g¥ dung bang do roi theo tiéu chuan . Sau d6 méi tinh s6 dén , xac dinh céch
bo tri den v.v.. cong sudt dat : P4=p.S

0 lwgng dénn = % (9-11)

P |& cong sudt moi dén ma ta dA dy tinh chon khi st dung bang
Vidu 9.3
Tinh 5 dén can thiét dat & mot phong trong phong cé dién tich 60 m? . PO roi
t0i thiéu E ;= 50 |, . Dung cach phdi quang phan xa . Dung béng 40 W , dién ap 127
V
Trabang do roi tiéu chuan vai den 40W dién ap 127 V dugc E = 165, lay k =
1,3. Cong suét trén 1 met vudng 1&:

p=105m k = 1020 1 3= 39 5W/m?
E 16,5

Cong suét dit : Py = p.S=39,5.60 = 2370 W

9.6.2 Tinh theo phuwong phap quang théng (Hé s6 st dung):

Phuong phap nay dung dé tinh todn chiéu sang chung . Thuong dung dé tinh
chi€u sang cho céac phénxxuc’mg c6 dién tich lon hon 10 m? , khong thich hop dé tinh
chiéu séang cuc bd va chiéu sang ngoai troi . Tinh theo phwong phap ndy & dung biéu
thlrc sau:
_ESKZ

Nk,

F (9-12)

Trong do:
F : quang thdng clia mdi dén (lumen)
E : d0 roi
S dién tich can chiéu sang(m?)
n: s0 béng den
k : hé s6 du triv

ks : hé s6 sir dung clia bong den , n6 phu thudc vao laai den , kich thudc va diéu
kién cuia phan xa cua phong

Z = Ew/Enin : hé s tinh toan , E, cho trong bang 4.3.1 va bang 4.3.2 .Hé s6 Z
thudc vao loai den vaty so ﬁ , théng thuong 1dy Z = 0,8 dén 1,4
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Khi tra bang dé tim hé s6 sir dung s& phai xac dinh tri s6 duoc goi la chi s6 clia
phong
ab
H(a+b)

¢= (9-13)

Trong do:
+ a, b :chiéu dai va chiéu rong cltia phong (m)
+ H : khodng cach tir den dén mat cong tac

Nhu vay , theo yéu cau cong nghé , xac dinh duoc do roi t6i thi€u , can clr cong
thirc trén ti m duwoc quang thong ctia mdi dén . Can ¢t tri s6 quang théng dé di xac dinh
cong sudt moi dén . Khi chon cong suft dén tiéu chudn , ngudi ta co thé cho phép
quang thong chénh léch tir —10 dén +20

Vidu9.4

C6 mit phong a=28m, b = 16m, cao =4,5 m . Dién 4p 220V . Xac dinh cdng suét
dén .S dung den'Y ,, .Y éu ciu E t6i thiéu la301, ,k=0,7,H=3,h,=0,8

Tra béng 4.5.1.2 ta chon dugc ﬁ =1,8,trdé L=5m. Ta lay hé s6 phan xa cla
twong vatran :p,, = 50% va py, = 30%

ab _ 28.16 _
H(a+b) 3(28+16)

S dung bang tra mot s6 loai dén clia Lién X6 cii tim duoc hé s6 st dung k oy = 0,46
valady Z=1,2

Chi s6 ctia phong : ¢ =

Quang thdng clia mot den:

Fo ESZ _ 304481312 _ 0
nk,, 18.0,46

Chon dén 200 W c6 quang théng F = 2520 [umen
9.6.3 Tinh theo phwong phap diém

Phrong phap diém dung dé xac dinh do roi tai tlrng diém trén bé mat lam viéc.
Khi biét cach b tri den, chiéu cao treo den va duong cong phdi quang ctia ngudn sang
thi do roi clia 1 diém duoc xac dinh hang biéu thirc .
l,.cosa l,.hy 1,.cosa.sin’a

E,= = 9-14
A hztt r3 d2k ( )

9.6.4 Phan bo vi tri den

Chiéu sang cuc bo kha don gian va phai can cl¢ vao hoan canh cu thé dé quyét
dinh . C6 hai céch bd tri den cho chiéu sang chung:

+B0 tri dén déu
+B6 tri déen thanh cum
1. BO tri den déu
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B6 tri dén déu la cac bong den dwoc bo tri theo mot qui luat nhat dinh dé dat dugc
yéu cau Ve do roi trén toan dién tich . Sau day la gigi thiéu hai cach bo tri den

2 & & b & b2
&

@ @ & b2 2 @
@

@ @ & & @ @

Hinh 9.13: B6 tri déen

Phuong an 1 : Dén dat & 4 géc cua hinh vudng (hinh 9.13) Néu b6 tri nhu phuong an

nay ma do roi dat yéu cau cong nghé thi cong suat

chiéu sang sé lanhd nhat

S

Phuong éan 2 : Cac dén dat theo hinh thoi
Trong thirc té viéc bo tri céc dén con phu thude
va0 céc xangang cla xuong , duong di chuyén T

ola can truc trong phan xuéng (néu cd) . Quan hé
vé d0 treo cao clia dén so v&i mat cong tac,cod mat

S0 liéu goi y nhu sau

-Goi khodng cach tir den dén mat ban lam viéc /
laH

\

=
|

Hinh 9.14 B0 cao treo dén

-Khaang céch tlir dén dén tran nhalah

-D0 cao clia mat céng tac so voi nén nha:h,,
-Khoang cach nhd nhét gilra cac dén: L (hinh 9.13)
Nguoi ta chirng minh dugc rang: ( hinh 9.13)

Ty sO i khong dugc vuot qua 5 hodc 6 . Tri sO tot nhat l& %:1,4 -1.6.Trisb

phu thudc vao céc loai dén va chao dén (bang 9.6)

LA A A A A A B A A

L
h,

Cha y:khi %>ﬁ S ¢6 do roi khdng déu trén tran nha,nhw vay sé khong st dung hét

dwoc cac tia khuéch tan tir tran xuéng
Khoang cach | tir tuong dén den nén lay trong pham vi:I=(0,3 - 0,5)L

Bang 9.6 tri s ﬁ hop ly
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Loai dénvanoistdung | L/H b6 tri nhiéu | L/H bd tri 1 day Chiéu
day rong gioi
han  cula
Tot nhdt | Cho T6t nhét | Cho phan
phép arc phép curc | xwdng khi
dai dai bd tri 1
day
-Chi€u sang ngoai nha
dyng,chao dén mo hoac 23 32 1.9 25 1,3H
st trang men
-Chiéu  sang  phan
XU’()’HQ .chao déen van 1,8 2,5 1,8 2,0 1,2H
nang
-Chi€u sang cho céac co | 16 1,8 15 1,8 1,0H
quan van hod hanh
chinh

2. B0 tri den thanh cum

BG tri dén thanh cum labd tri cac den & cac noi thich hop dé tao ra anh sang cé
loi nhat cho ngudi cong nhan van hanh & cac cum may tap trung . C ach nay thudng
dung trong cac phan xudng c6 may moc phan bé khéng déu hodc c6 cac may qua cao
gay nén céc khodng toi trong phan xudng

9.7 Thiét ké chiéu sang
9.7.1 S0 liéu ban dau

Mubn thiét ké chiéu sang can cé cac sb kiéu sau:

-Mét bang clia xi nghiép,ctia phan xudng,vi tri cac may dat trén mit bang phan

xuong.

-Mat béng va mdt cat nha xudng dé xac dinh vi tri treo dén.

-Nhi*ng déc diém clia qua trinh cdng nghé(lam viéc chinh xac,can phan biét

mau sic...).

- Cé4c tiéu chun veé do roi clia cac khu vue lam viéc.

-S0 liéu vé ngudn dién,ngudn vat tu.
9.7.2 Trinh tu thiét ké chiéu sang

Budc 1. Kich thuéce

Chigu dai a(m); chidu rong b(m); chigu cao H(m); dién tich D( m?) .

Buéc 2. Mau son

Tran_Hé s6 phan xa P, .

Twong_Heé s6 phan xa P .
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San Hé sé phan xa Py, .
Budc 3. DO roi yéu ciu Etc
Budc 4 . Chon hé chiéu sang
Buéc 5. Chon khoang nhiét dé mau Tm
Budc 6. Chon bong den
Budc 7. Chon bd den
Loai : cdp b0 dén, hiéu suat.
S5 den/ 1 b, quang thong cac béng / 1 bo (Im) .
L docmax » Lngangmax
Budc 8. Phan bd cac bd den

Céch tran: h’(m), bé mdt lam viéc (m), chiéu cao treo dén so v&i bé mat
lam viéc hy, (m).

Budc 9. Chi so dia diém

K= a—b (9-15)
hy(a+b)

Budc 10 . Hé sb bu
Chon hé s6 suy gidm quang thong S, .
Chon hé s6 suy gidm do bam bui S, ; hé s6 bu

Buéc 11. Ty s6 treo

j=—t (9-16)
h +hy
Buoc 12 . Hé sb sir dung
Budc 13 . Quang thong tong
E...S
d)tong = tCTd (9-17)
Buoc 14 . Xac dinh bd sb den
¢
Npoden = o (9-18)
¢cacbong/1bo
Budc 15 . Kiém tra sai s6 quang thong
A(I)% _ Nboden -d)cacbong/lbo - ¢tong (9_19)

q)tong

Budc 16 . Kiém tra do roi trung binh trén bé mat lam viéc
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_ N boden -d)cacbong /1bo U

E,, = 9-20
th s, (9-20)
Buoc 17 . Phan bd cac bd den
Ngoai ratacon str dung cong thirc :
N = i (9-21)
OxCUxMF
N: S5 bo dén yéu ciu.
E: D0 sang yéu cau (lux).
CU: Hé sb st dung.
MF: Hé sb bao quan.
O: cong sudt (lumen).
Bang 9.7: Hé s6 phan xa tuong,tran
Mau Hé s6 e 1ea Hé so . Hé sb i Hé so
son phan xa vat lieu phan xa Mau son phan xa vat lieu phan xa
Tiang | 075 | TR | ggs | X@N | a5 | Gach | 020
sang
vang | 479 050 | o 0,25 5 |01:04
creme
Vang | 550 | ximang | 040 | X@M | 020
nhat sam
Bang 9.8: M0t s6 gia tri d0 roi yéu cau trén bé mat lam viéc
Poi twong Ee (| ux) Poi twong Ee (| ux)
Hanh chinh: danh may, Trudng hoc: phong hoc
may tinh, phong V&, 200+500 giang duong, thi nghiém, 200+500
thi€t ké..... thu vién.
Phan xudng co khi 200+750 Xi nghiép may méac 3001000
Cong nghiép dién 150+700 Cong nghiép thirc pham 100+500
Xuwdng dac 100+500 Cong nghiép hoa hoc 100+1000
gior‘% nghiep thay tinh | 50500 | Cang nghiép ddng thép 100+500
0 gobm
Codng nghiép da 150+1000 Xuwéng gidy 100+500
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Cong nghiép dét 100+1000 | Nha méy va xudng go 150+750

Bang 9.9: Theo biéu db6 Kruithof moi trwdng tién nghi nam trong kho ang

E(LX) 50 100 150 200
Tm(°K) 23002800 25003200 2700+3500 28003800
E(LX) 300 400 500 1000
Tm(°K) 29004200 3000+4600 3100+5100 >3300

9.7.3 Phuong thirc phan phdi dién nang trong mang chiéu sang

Céc thiét bi dién chiéu sang (cling nhu

céc loai thiét bi gia dung noi chung) thuong

Z OW>
o 0909

st dung nguén 1 pha; Trong khi hé théng

dong lwc cla phan xwéng thuong dung hé
. e e i }/ P }/ P }/ P
thdng 3 pha. Nén van dé lap mang chiéu 3 3 3
sang trong phan xwdng dam bao sy can
bang phu tai trén tirng pha clia mang.
Khi d6 phu tai chiéu sang (va céc phu

Hinh 9.14: Phan phdi dién nang

tai 1 pha néi chung) phai dwoc b6 tri dong

déu Ién 3 pha sao cho do sai léch lanhd

nhét. Van dé nay goi la “can bang pha

trong mang 3 pha”. So do nguyén ly nhw hinh 9.1 4.
Vi du tinh tinh toan chiéu sang phan xuéng.
Budc 1: Thu thap s6 liéu

- Xac dinh so d0 mat bang, so do vi tri, mat cat ctia cdng trinh, nha xudng dé
dinh vi tri treo den.

- Péc diém cua qui trinh cong nghé dé chon dd sang hop ly.
- Céc 9D liéu vé ngudn sang, ngudn dién...
Budc 2: Tinh tong cong suat chiéu sang.

PCS = P()S (9_22)
Trong d6:  S: Dién tich mét bang can chiéu sang [m?].
Po: Sudt chiéu sang trén don vi dién tich [W/m?].

Pcs: TOng cdng suét chiéu sang [W].
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Suét chiéu sang trén don vi dién tich phu thudc vao dac diém cla qui trinh san
xudt va co lién quan dén do cao treo dén dugc cho trong bang 9.10

Bang 9.10 Giatri P,cho mdt sé phan xuéng

Phan xudng Do cao treo | Po[W/m?|
den [m]

Co khi lap rap 3-6 10-12
buc 6-10 11
Moc 3-6 11
Tram bom 3-5 9
Tram bién ap 25-4 13
Kho 3-6 7
Dét, may 3-6 10-15
Phong lam viéc, phong hoc 3-4 15

Budc 3: Chon loai dén chiéu sang, suy ra cong sudt ctiat moi dén (Pd).
Budc 4: Tinh s6 bong déen can dung

n= Fos (9-23)
Pd

Budc 5: B3 tri dén, vach phwong an di day, phuong an dong cét va vé so do.

Vidu 9.5: Phan xudng co khi coa kich thude (20x30)m, lam viéc khdng can do chinh
xéc cao. Hay thiét ké chiéu sang cho phan xuong biét rang nguon mach dong luc la
220V/ 380V da kéo dén dau phan xudng.

GIAI:
- Vi cong viéc khdng can do chinh xéc cao nén chon P, = 10W/m?.
- Diéntich phan xudng: S=20x30 = 600m>.
- Tong cong suét chiéu sang: Pcs = PoxS = 10. 600 = 6000W.
- Chon den huynh quang 1,2m, c6 P ; = 40W/ béng.
- S0 bong dén can dung la

BO tri den:

Chia’5 day, mbi ddy 10 méang, moi méng 3 bong theo chiéu doc phan xudng.
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T6ng chiéu dai cla 1 day den: laay = 1,2x10 = 12m,

Chiéu dai con lai clia phan xudng: | cn i = 30— 12 = 18m.

S6 khodng cach gilra cac mang den va voi 2 dau tuong la 11 khodng cach. Nén
chiéu clia méi khoang cach I& | a0y = 1—? =1,6m.

Theo chiéu ngang c6 5 day dén nén c6 6 khoang cach, chon chiéu rong moi
khodng cach la 3m. Suy ra chiéu rong con lai dé bo tri den la:

Oaen = —20 _5(36) =0,4m.

V@i chiéu rong la 0,4m da dé bo tri loai mang 3 bong.
Vach phrong an di day va chon lya thiét bi dong cét:

Theo chiéu ngang phan xudng: C6 5 mang dén modi mang c6 3 bong sé ding 1 CB
doéng cat chung.

Baday dau (theo chiéu ngang) ddu vao pha A, ba day tiép theo ddu vao phaB va 4
d&y con lai dau vao pha C.

Toan bd hé théng sé duoc dong cat bang cau dao téng. So d don tuyén nhu sau:
(hinh 9.15).

C.—. L 3 o ° Py
Be—4 o o

— I’HH

CD
15bdng

——

_ Hinh 9.15: Sg do don tuyén dudng day chiéu sang
Chon day dan va CB cho moi day:

Pdgy = 15 x 40 = 600W

Piay _ 600 _
U cosf 220.0,7

Chon 1CB - 10CB loai (220V - 6A).

l amaay =

lacazy =1,3lam = 5,1A (do 12 dén chiéu sang nén K, = 1).

| l.
lgg gy = Max| —: M | chon B=1:K=3
dd day [bK b} on 3
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= max|:5_é1’3’_19:l ChOﬂ Iddday = 3,9A

|
Chon J = 2,5A/mm? tac: Syq= = - 39 — 1 semm?

J 2,5
Vay dudng kinh day dan & d 44 =1,13+/s = 1,13./1,56 = 1,4mm.
Chon ddd day = 16/10.

Chon day dan cho tirng pha va i u dao tng:
Pa = Pg = Pgsy X 3 =600 x 3 =1800W
P, 1800

Ia=lg= = =11,7A.
U .cosf 220.0,7

lgans = max[ls 2 1”} chon laga s = 11,7A.

Ciga s = 113,/ ws 113 /1]" = 2. 44mm.

Chon dddA,B =25/10

Pe = Pysy X 4= 600 X 4 = 2400W
=15,6A
dddc = 2,82 mm.
Chon dyy = 30/10.
Chon cau dao tong CD loai (380V — 20A).
9.7.3 Gi6i thiéu phan mém thiét ké chiéu sang

DIALux la mgt phan mém dung trong thiét ké chiéu sang chuyén nghiép, dugc
hang nghin nha thiét ké anh sang trén toan thé gidi sr dung. Phan mém nay cho phép
hoach dinh chiéu sang mot cach sang tao, dong thoi ho tro ban trong viéc tuan theo cac
tiéu chuén quéc gia va qudc té. Thong qua trang web MEGAMAN®, c6 thé tai truc
tuyén mot cach dé dang va st dung phan mém tién tién nay dé tao ra nhitng canh quan
anh sang tuyét voi cling vi san phdm chiéu sang cia MEGAMAN ®,

Phan mém thiét ké chiéu sang - MEGAMAN®OXY T TECH- bao gdm bang
danh muc théng tin cac d liéu, cdng cu tim kiém san pham va chi tiét thong so6 ky
thuat cda choa den va bong den. Module quan ly danh muc san pham két hop véi cac
co s& dir liéu trac quang cling duoc bao gdm dé cung cap mot két qua toan dién cho
thiét ké anh sang.

Phan mém thiét ké chiéu sang Relux MEGAMAN® ty hao 1a nha san xuéat
bong den dau tién trén thé gidi tro thanh thanh vién cta Relux. Bay gio ban da co thé
tan dung chuong trinh thiét ké chiéu sang tién tién nay bang cach két hop cac thong so
k§ thudt MEGAMAN® trong co s di liéu Relux cting véi cac dic diém cla céc thiét
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bi chiéu sang khac dwoc cung cdp bai nhitng nhan hiéu ndi tiéng déng thoi cling 1a
thanh vién clia Relux. Viéc tinh todn md phéng viéc chiéu sang va hiéu (ng trén
chwong trinh Relux ¢ thé dugc thire hién ngay lap tic

9.7.4 T6ng hop cac phan mém thiét ké chiéu sang va huéng dan

Tong hop céc phan mém (ng dung thiét ké chiéu sang va huéng dan st dung vao
link dé tai:

1. Dialux, Relux:

Soft: http://www.thorlux.com/software downloads.shtml

Hodc: http://www.relux.biz/index.php?optio...id=241& lang=en

http://www.dial.de/CM S/English/Artic...it_es_cn.html#

Vao cac thém céac trang cht dé download mot s6 plug-in thong $ den dla cac hang
cho phan mém.

Hudng dan: Dialux : http://www.data.webdien.com/free/dow... 7fbfb47e520e28

Relux: http://webdien.com/d/showthread.php?=3102
2. Visual

http://www.visuallightingsoftware.com/

Hudng dan: http://www.mediafire.com/2thoj 1tzImhl
3. Luxicon:

Soft: http://www.cooperlighting.com/content/design/etools.cfm

Hudng dan: http://www.datawebdien.com/free/dow...11b4d715ff3252

*) Topic vé luxicon: Huéng dan st dung tk chiéu sang bang PM Luxicon
4. Cac phan mém khac:

- ETAP. Quick.Lighting.Calculation:

http://webdien.com/d/showthread.php?=2722

- Calculux :http://www.lighting.philips.com/gl_e...dialux&lang=en

Topic: Huéng Dan Thiét K& Chiéu sang bang PM ReluxSuite 2009

- Hudng dan str dung phan mém Ulysse tinh toan chiéu sang dudng phé.

ULY SSE (Turbo Light) 1a phdn mém thiét ké chiéu sang cla tap doan Schréder.
Puoc xay dung tlr sy hop tac gilra tdp doan véi cdng ty Urbis Lighting — Anh Quic-
mOt thanh vién clia tap doan Schréder.

Phér] meém thiét ké chiéu sang Ulysse co thé tinh todn chiéu sang giao thng theo
tiéu chuan quéc té CIE 140, tiéu chuan chau Au CEN hodc tiéu chuan Anh BS.
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TURBO
Eight

Versionl 2-2;

Ulysse bao gdm 3 phan riéng biét:

Phan Solution Finder: Bay la phan tim giai phap chiéu sang t6i tu cho mot con
dwong. VGi nhitng thong s6 duec nhap vao, cac gioi han theo tiéu chyfn, cac yéu cu
@an dat... chuong trinh 8 cho nhitng gidi phap dé chon lya.

Phan Quick Light: Bay la phan ding ddc biét cho tinh toan chiéu sang giao
thong. V&i nhiing thong s6 vé kich thudc con duong, vé phrong an lap dat. Chuong
trinh & nhanh chong cho két qua. Viéc diéu chinh dé dang nhanh chéng. Quick Light
|a phan chinh yéu sé dugc dé cap dén trong huéng dan st dung Ulysse dé phuc vu cho
yéu cAu chiéu sang giao thong cong cong.

Phan Super Light: Day la phan dung d€ thiét ké chiéu sang cho mot cong trinh
bat ky: san béi, nha xuéng, nlt giao thong, san van dong, san thé thao... Super Light
s dugc gidi thiéu so lugc dé co thé st du ng cho tinh todn cac hang muc lién quan dén
giao théng nhu vong xoay, |é duong... Ulysse dé st dung va cé thé thuc hién nhiéu tac
VU
- Tinh ton va cung cip nhiéu phuong an chiéu sang cho mot hé thdng dé nguoi thiét
k€ chon ra phuong an tol wu.

- Ulysse dung di liéu phan bd anh sang cuia cac bd den do tap doan Schréder san xuat
la chinh, tap tin di¥ liéu c6 phan mé rong la DAT. Ulysse diing c6 thé tinh toan véi tap
tin di¥ liéu cta nhiéu nha san xuat thiét bi chiéu sang khac cé phan mé rong la IES,
CEN, CIB, PHL...
C6 thé tai Ulysse (Turbo light) tlr dia chi trang web: www.urbislighting.com
9.8 C4c bai todn mau
Bai 1 : MOt bach héa nhé dai 15m, rdng 9m, tran cao 3m can chiéu sang dén
200lux, hé s str dung 0,75, hé s6 bao quan 0,8. Hay tinh s5 dén yéu ciu dé ¢ hiéu sang
cho dién tich tén, chon cdng suat cho den 1a 3000 lumen .
Loi gidi :
Dién tich can chiéu sang :
A=15x9 m?
PO sang yéu cau :
E =200 lux
Hé sd st dung :
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CU =0,75
Hé s6 bado quén :
MF=0,8
Cong suét lumen :
O = 3000
S0 denyéu ciu :
N — ExXA _ 200.15.9 _
OxCUxMF  3000.0,75.0,8

Bai 2 : Mt dén soi dot treo trén tran clia mot phong dé chiéu sang cho mét bién
quang c&o c6 chiéu cao 2m phia dudi den 63,5 lux. Hay tinh do sang & diém nam
ngang cach xa 1,5m doc theo bién quang céo .

Loi gidi :
Po sang & diém A la E, = 63,5 Lux
Khoang cach gitra bién quang cao va dén 1a 2m
Cong suét candela clia denl =E. h?
=63,5. 2°= 254 cd
Khi bién chuyén dong ngang 1,5m khoéng céch gilra bién va den la:

d=+22+15°=25m
Do vay dd sang 6 B la:
E, = |-0023¢ :Q _ 254.2 _ 325 |ux.
d d 2,53

Bai 3: Hai nguon sang c6 cuing do nhv nhau la 600 cd, ldp & d6 cao 8m cach
nhau 30m. Hay xéc dinh do roi truc ti€p phia dudi & diém nam gitra cac deén.

600 €00 cd
G T
gm am
15m ‘I
3om

K hodng céach phia du6i diém gilta cac den :
d =152 +8% = 17m.
D0 roi & gilra do 2 ngudn sang dwa dén :
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_2lh_ 2.600.8
d? 173
Bai 4 : MOt van phong 30m x 15m dugc chiéu sang bang deén kép loai 40w, loai
den huynh quang c6 cong suat lumen 1a 5600 lumen. Cac dén lap & do cao 3m trén bé
mat bang lam viéc. Do roi trung binh yéu cau 240 lux. Tinh s6 den can lap cho van
phong. Hé sb st dung 12 0,6 , hé sb bao quan 1a 0,8. Lap dv toan vat tv va chi phi cho
hé thong. Chiéu cao cla tran nhalas5m .

E =195Iux .

P=Imee—am —u

" -E— Ly _—
£ s3gm 03583 5B 4 505 1
Lf_ -—.LI_""-_' L A — — — -
3.9m
- ih — M m}y
3dm 189m
e e R
39m F
L 3m wie— 3 m« 1'.3"‘ )
f— am

a. So den vasd mach :
Dién tich can chiéu sang: A= 30Mx15™
D0 roi yéu cau E = 240lux
Cong suat den: O = 5600 lumen
Hé s st dung CU = 0,6
Hé s6 bdo quan MF = 0,8.
SO den yéu cau:
E.A 240.30.15

" OCUMF 56000608

Chiéu cao l&p dat den1a3™
khoangcachden
chieucaoden
K hoang cach den = 3x1,25=3,75™

Quyét dinh =125

S6 dén 1ap theo chiéu rong 1a 31—5 =4

S6 dén 1ap theo chiéu dai 1a

30 x
—— =10 (lay du
3,75 (1ay d)

H

Peén huynh quang kép 40W cé cbng sudt 5600 lumen dugc dung cho hé
thong. Tong so oat clia hé thong la: 2.40.40=3200W
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Do phu tai manh dén quat bi han ché theo “qui tac nganh dién” 1a 800W va 10
diém ra, vi vay ta can % =5 phan mach, digu ndy cd nghiia 1a mdi phan mach c6 8
den va 8x80= 640W. Hinh trén chi ra so d6 bo tri cac phan mach, diém phan phoi va
céc bang cong tac cla hé thdng.

b. Kich thudc day dan :

T6ng cdng sudt toan mang la 3200W

Dong dién tng — % _13,3A. Ding ddy nhom mot I5i 1/ 2,24mm dong ti

arc dai 2 20A ¢ lam déy pha va day trung tinh tir dong hd do dén bang phan phoi

chinh. Déng dién dén moi phan mach :% =2,67A . Dung day dan nhom mét 16i 1/

1,40mm dé dan day cho tirng phan mach, dong tai cuc dai 1 10A.
c. Kich thutc 6ng day dan :
Duing 6ng 19mm dé chay 6 duong day loai 1/ 1,40mm.
d . Chon cau dao, cau chi va hg phan phai :
Cau dao chinh chon loai cau dao sdt ma hai cwc 15A , 140w .
e. Chiéu dai day dan :
Cho riing cau dao chinh va hdp phan phdi lap & do cao 1,5m, cac hp cong tac lap

o & do cao 1,3m, chiéu cao 6ng san day 1a 2,5m. So dd dau day cho phan mach 1 &
hinh (8.9). So d6 déu day cho cac phan mach khac cling twong tir.

Day dan nhém mét 16i 1/ 2,24mm dan tir cdu dao chinh dén bang phan phéi = 0,3
x2=06.

Tinh 20% hao phi lap dit. Téng = 0,7m .

Day dan nhdm 1 16i gdm c6: T bang phan phdi chinh dén bang cong tac SB_ 1,
SB 2,SB 4vaSB_5trinh ty nhu sau:

DB _SB1=(10+12)x2=26,0m
DB_SB2=(1+6)x2=14m
DB _SB3=0,2x2=04m
DB_SB4=(1+6)x2=14m
DB _SB5=(1+12)x2=26m
Tir bang cong tic SB_1 dén céac den la:
=(1,2+15+25+18)x5+(38x4)+(38x3)
=(38x2)+(3x1)+(38x2)+(38x3)+(38x4)
+(38x4)+(1,2+15+25+18)x4=1344m
Chiéu dai day dan tir tat ca cac hop cong tac dén tét ca cac denla:
134,4x5=672,0m
Tong chiéu dai day 1/1,40 mm
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=26+ 14,0+ 0,4 + 14,0 + 26,0 + 670 =7524m
Hao phi 20% : 7524 + 7524 x %: 910m

f . Chiu dai 6ng 19mm dé dan day tir cdu dao chinh dén cac bang cong tic .
= (91+12)x2+(1+6)x2+02=402m
Tir mdi bang cong tac dén cac diém dén :
=[(12x2+(15+25+132)x2+3]x5=1996m
Tong =0,3 + 40,2 + 199,0 = 239,5m
Hao phi 20%

T6ng toan bd 239,5 + 239,5 x % = 300m

g . Chiéu dai day tiép dat :

DE tiép ddt cac hop cong tic, 6ng dan day vatrang bi chiéu sang dung day tiép dat
No0.14SWG.

Chiéu dai day tiép dat = 2 x chiéu dai 6ng dan day = 2 x287 = 574m Iy tron 580 m
h . Chi phi nhan coéng:
Cau hoi va bai tap cubi chvong 9
Cau hoi:
1. Trinh bay céc dai lugng va don vi do anh sang?
2. Trinh bay céc loai ngudn sang trong thwc té vanéu (ing dung cu thé tirng loai?
3. C6 bao nhiéu hinh thirc chiéu sang? KEé ra va néu dac diém tirng loai?
4. Néu céc tiéu chuan thiét ké chiéu sang? Cac yéu cau khi thiét ké chiéu sang?
5. Trinh bay cac phuong phap chiéu sang? Néu vi du minh hoa?
6. Trinh bay trinh tv thiét ké chiéu sang cho mot loai yéu ciu chiéu sang cu thé?

7. Nghién cbu cac phan mém chiéu sang thong dung vang dung cho mét bai toan
thuc té.

Bai tap:
1. Hay chiéu sang 1 phong thi nghiém dién co6 kich thuéc : a=30m, b=20m, h=5
m, trdn mau trang, tuong xanh nhat.

a/Chon cac thong s6 ky thuat co ban (do roi, hé chi€u sang, hé s6 phan xa tran,
twong ,...)

b/ X&c dinh chi so dia diém.

¢/ Xac dinh s6 thiét bi chiéu sang.

d/ Phan bd den.

e/ Kiém tra lai do roi trung binh trén méat phang lam viéc.
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2. M6t duong chinh dai 2km, rong 8m can dugc chiéu sang dén do sang téi thiéu 0,8
lux Dung dén hoi natri loai 85w, lap dén & do cao 10m. Hay thiét ké chiéu sang cho
duwong .

3. Mot xwdng co kich thudc 16m x 10m ding den sgi dot 200w dé chiéu sang,
hé s str dung CU = 0,68, hé s6 bao qudn MF = 0,75 d0 roi yéu cau la 260 lux.
Hay tinh S0 dén yéu cau, l1ap du toan vat tw va chi p hi cho hé thdng, ké ca chi phi
lao dong, I8y chiéu cao lap dat la2m .

4. Khao sat mot nha xudng thuc té vathiét ké chiéu sang theo tiéu chuan.
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Chuong 10
CAC NGUON DIEN DU PHONG

10.1 Khai niém chung
Thiét bi ngudn dv phong la gi?

La thiét bi dv trir ngudn dién nham cung cap dién lién tuc trong thoi gian nhat
dinh cho céc thiét bi nhi may tinh, thiét bi s dung dién khac.

Ngoai viéc hoat dong nham tao ra mot ban sao lvu khi cap dién, hau hét cac

thiét bi ngudn du phong cling dam bao nguodn dién vao cac thi€t pj mot cac lién tuc
nhat quan, tranh ting giam dién ap vao céc thiét bi mot cach dot ngdt. Néu mot may
tinh khdng duoc cdp mot ngudn dién 6n dinh thi & c6 thé gay ra nhiéu thiét hai dang
ké. Mdc du thiét bi ngudn dv phong khong cdp phat nguon dién trong thoi gian dai
nhw may phat dién nhung né van dugc khuyén céo st dung cho cac thiét bi st dung
dién tranh cac truong hop rai ro.
Thiét bi ngudn dy phong £ duoc dat gitra nguon
dién lu0i vai cac thiét bi str dung dién. Noi cach
khéc thi cac thiét bi dién s& duoc cdm vao ups
thiét bi ngudn dw phong va thiét bi nay dugc cdm
vao mang ludi dién dan dung.

Hinh 10.1: ngudn dy phong

10.2 Chon lya va dac tinh cac nguon dién dv phong
10.2.1. Inverter

Pé dap (rng nhu cau s dung dién nang cho cac thiét bi dién thiét yéu nhu: Hé
thdng mang, hé thdng Internet, server, hé thdng tinh tién, hé thdng ngan hang, ATM,
v.v.. thoi gian bi cat dién hodc bi sy c6 mét dién . Vi gidi phap luu trl nguon dién dv
phong kang thiét bi d6i dién Inverter vaac quy .

INVERTER: B0 d6i dién tir ngudn dién 1 chiéu 12 V(DC) clia ac quy thanh
dién xoay chiéu 220V, San phdm duoc (tng dung trong nhiéu Iinh viec: Dan dung, dién
I, Vién théng...

Battery: 12V ac qui kho kin khong can bao dutng, tudi tho tir 5 dén 20 nim.
Théng thuong cac bd luu dién (UPS) tiéu chuan cua céc hang chi luu dugce 23 phat, da
thoi gian dé lvu dr liéu va thodt khoi hé thong. Tuy nhién cd nhiéu nhu cau can lam
viéc lién tuc 24/24h khong thé nglrng hoat dong nhw: Trung tam di liéu, Ngan hang,
Bénh vién, may chl Internet...thi cac UPS tiéu chuan khong thé dap (ng duoc vi vay
CAn céc giai phap Iwu dién nhiéu hon, 1én t¢i 8h, tham chi 24h.
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Giai phéap két hop Bo ddi dién Inverter vaty dong sac ac quy sé mang dén cho
khéch hang bién phap dam bao an toan nguon dién cung cap, an toan di¥ liéu voi thoi
gian lwu dién nhiéu gid tir 1 dén 24 gio (theo yéu cau cu thé ).

M4t dién dan dén ngirng tré hoat dong san xuat kinh doanh cla cac doanh
nghiép hay anh hudng dén strc khoe, ddi sdng clia ngudi dan.

Khi mét dién sé c6 nhiéu giai phap lva chon phu hop, tuy theo yéu cau cu t'hé’
cJa trng khach hang nhu: dung May phat dién hay dung Hé théng UPS, Inverter vaac
quy dé tiép tuc st dung cac thiét bi dién can thiét, tuy nhién mbi giai phap déu cé wu
diém hay nhuoc diém vading cho cac muc dich khac nhau.

1. Binh nghia b Inverter

Bo kich dién (Inverter) 1a ngudn lién tuc khong ngat quang. Thiét bi cd chirc
néng chuyén d6i ngudn dién tlr dién mot chiéu (ac quy) sang dién ap xoay chiéu voi
thoi gian chuyén doi rat nho tinh bang ms( mili gidy) hodc xap xi bang khéng (giong
nhw UPS Online) trong trudng hop ngudn dién chinh bi mat.

' Thoi gian luu dién ctia bo kich dién phu thudc Vao cac yéu to nhv : Dung lvong
ac quy va dién ap ac quy ndi vao bd Inverter. Dién ap ac quy cao (tlc so lugng binh ac
quy mac vao hé théng nhiéu) thi thoi gian du phong lau hon va céng suét tai I6n hon.
2. Pac tinh ctia bd Inverter

Nguoi st dung nén quan tam céac thong so sau day cutia bo Inverter dé dau tw va
str dung cho phu hop:

a. Cong sudt dau ra: tinh bang VA hodc W ( quy déi 1W = 60% *1VA).

Nén st dung cong suat phti hop véi tai dy phong. Vi du téng tai dw phong
500W thi nén str dung bd kich dién khoang 1000W la vira.

b. Dién ap xoay chiéu dau vao bd inverter:
1pha hoac 3pha dién ap 220V AC/pha.
3. Bién ap mot chiéu dau vao - Dién ap ac quy: 12V- 1 binh ic quy , 24V- 2 binh ic

Dé dam bao cong sudt dau ra on dinh doi vai cac bo kich dién tiéu chuan
thuong cé dién ap dau vao phai la 24VDC d6i cong suat tir 800W tré 1én. Dién ap 12V
chi nén sr dung vai cong suat nhé tlr 600W tré xubng .

Cong sudt cang cao thi dién ap ac quy dau vao phai tvong ng nhu: 24VDC,
36VDC 48VDC, 96VDC .Dién ap ac quy dau vao dap ¢ng du thi dau ra sé 6n dinh,
hiéu suat chuyén dbi cao - tirc hao phi thap va ac quy ¢ tudi tho dai.

Céc nha san xudt Inverter khuyén cao khong nén sir dung cac b Inverter c6
dién ap ac quy dau vao thap hon binh thuéng ma cho ra céng suat 16n. D6 chi la bién
phap ché tao tiét kiém.

4. Cau tao

Do 6n rat nho, do &n dinh dién ap rét cao, tw dong chuyén déi hoan toan cé thé
van hanh 24/24 gio, khi mét dién hé thong sé tw dong chuyén sang ché dd dung nguon
dy phong ma hoan toan khéng phai mat chi phi va nhan cdng van hanh. Acquy dung la
loai Acquy khé kin khi hoan toan khong phai bao dudng, tubi tho rat cao tir 5 dén 15
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nam, san phdm ndy ménh danh la san phdm lam sach méi trudng nén dang duoc thé
gi¢i khuyén khich str dung.

Chinh vi dd 6n dinh diép ap cao, cdp ngudn lién tuc khong bi gian doan (thoi

gian chuyén doi 0 ms) nén thuong duoc (ng dung cho: van phong, co s& san xuét

hodc gia dinh c6 thi€t bi can duy tri chay lién tuc dé lwvu trir - x ly dit liéu ma néu
dung May phat dién sé bi gian doan vi phai mat thoi gian khéi dong may.

Chi phi van hanh rét thdp khong dang ké, khi cé dién lu¢i binh thuong thi hé
théng tw dong nap dién vao &c quy, khi mét dién hé thdng sé tv déng dung nang luong
tich trong ac quy chuyén déi thanh dién xoay chiéu cdp cho thiét bi st dung.
5. Chlrc nang:

Chirc nang tv dong chuyén déi sang ngudn dy phong. Chic nang nay lam viéc
nhy mot bd dong ngat tw dong: Tw dong chuyén vé ché do du phong khi mét dién va
lam viéc nhu mot On ap dién tlr khi co dién.

Ac quy cho kich dién: Nén chon &c quy khd kin. Ac quy va kich dién phai phu
hop véi nhau vé cong suat st dung. Thong thudng cac b kich dién ché tao dong nap
tiéu chudn cho &c quy gan ngoai khoang 15A. Vi thé chi nén dung ac quy c6 dung
lvgng 200Ah tré xuéng. Thong thuong la 100Ah. Con s6 luvgng binh cho b kich thi
tuy thudc cong sudt tirng bo kich dién. Nhung nhuw phan trén dé cap thwong tir 800W
tré 1én thi can 2 &c quy 12V la t6t nhét.

Thoi gian st dung cia bd kich dién: Phu thudc vao ac quy st dung va dong nap
cho &c quy: V&i cac bd kich dién thong dung trén thi treong hién co thi dién ap &c quy
dau vao t6i da 1a 24V ( 2 binh &c quy) véi cong suét 2000W tré xuéng va dong nap ac
quy gi¢i han khoang 15A. Nén cong suét dw phong ac quy thuong trong khoang: 24V
* 100Ah * 0,7 = 1680W.h ( v6i &c quy 12V/100Ah) do d6 dé kéo dai thoi gian st
dung, ngudi dung phai dung tiét kiém, tat hét cac thiét bi hoac tai khdng can thiét. VD:
Néu dung tong cong suat 100W mot lic thi thoi gian st dung toi da sé la
1680W.h/100W = 16.8 (h- gi0).

* Ju diém:

NGi chung, phuong an dv phong cuc bd, quy md nhd va vira bang &c quy khé
kin thong qua bd inverter thuc su la phwrong an wu viét déi véi cac gia dinh, van phong
vi c4c wu diém tuyét voi clia nd nhu: Gon nhe, dé st dung ké ca déi véi ngudi gia va
tré nhd. Khong dn, khéng & nhiém phi hop dé trong phong. Va dién &p dau ra déi voi
cac bo inverter sine chuan thi dac biét t6t cho cac thiét bi dién, dién t& gilp nang cao
tudi tho thiét bi ( tot hon dién luéi dang st dung).

Chi phi van hanh cuc thdp ( Chi mét khoang 3.400d/h nap ac quy . Nhwng may
phat mat khoang tir 19.000-21.000d/h ). Hon nita, hé thong hau nhw khéng phai bao
dudng. Tubi tho & quy cao ddng nghia v&i téng chi phi ddu tw lau dai thap.
Hé thdng nay thich hgp cho gia dinh hodc van phong vira va nhd, hé thdng server dir
liéu, webserver , mail server, hé théng mang, wirelese, hé théng camera giam sat , cac
hé théng quan trong can ngudn dién v.v...co yéu cau cong suét khdng qua lon

* Nhuoc diém:

Chi phi dau tv ban dau thuwdong la cao hon may phat dién doi véi cac cong suat
I&n hon 3000W tré Ién.
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6. Tinh toan thoi gian dy phong
Thoi gian dy phong dwgc tinh theo cong thirc sau:

T=(UagxQx0,7)/P
Trong do:
T: thoi gian dy phong.
Uagq : dién ap ac quy (V)
Q: dung lugng ac quy ( AH)
0,7 : Hé s6 phdng.
P: cong sudt tai dw phong.
Vidu10.1

MOt gia dinh khi méat dién st dung 1 béng den compact 20W + mdt quat di én
60W. Khi do ta tinh thoi gian dy phong doi voi kich dién cla Santax loai 800W st
dung 2 binh ac quy 12V/100AH nhu sau:

T =(12x 100 x 0,7) / (20+60) = 10,5 gio.

Dién a4p mot chiéu tir &c quy dugc bién d6i qua bd inverter( C) chuyén thanh
220VAC, 50Hz cép cho tai.
10.3 My phéat dv phong tai chd

Dinh nghia may phat dién: May phat dién la thiét bi bién doi co nang thanh
dién nang, may hoat dong dwa trén nguyén ly cdm (ing dién tir. Ngudn co nang so cap
cO thé la cac dong co tua bin hoi, tua bin nudc, dong co dét trong, tua bin gié hodc céac
ngudn co nang khéc.

« Phéanloai may phat dién:
o May phat dién 1pha: Thudng may phat dién 1 pha c6 cong suét nhd (Ién
t0i khodng 15kVA)

o May phat dién 3pha: Cong suét I¢n t¢i khodng 3000kVA

Hinh 10.3: M4y phat dién 3 pha ki€u kin
10.4 BO chuyén doi ATS
Thiét bi chuyén do6i nguon tv dong — ATS (Automatic Transfer Switch) la ciu
nbi quan trong trong 1 hé thdng cung cap dién cho phép Iva chon ngudn cung cép dién
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thay thé mot cach tw dong trong truong hop ngudn dang cép bi sy c¢6 hodc chuyén
ngudn cd cha dinh.

Thiét bi nay rét thich hgp voi cac phu tai doi hoi yéu cau cao vé cap nguon lién
tuc nhu: co s¢ y té, cac mang di liéu,vién thdng, cac hé thdng an toan va & cac co so
sr dung dién quan trong khéac.

ATS tién hanh giam sat nguon cung cap chinh (dién lugi). Khi nguén cung
khong dat tiéu chudn yéu cau (thiéu pha, thap 4p hodc mét dién hoan toan), ATS &
kiém tra chat lugng cGa ngudn duy phong va néu thda man, ATS £ tac dong dé chuyén
tai sang st dung & nguon dy phong. Sau do ATS sé giam sat viéc quay trd lai st dung
nguon chinh (ludi), dén khi bdo ddm rang ngudn dién lugi da dugc khéi phuc binh
thuong, ATS van hanh dé chuyén tai trd lai ding dién ludi.

T4t ca cac dong tac nay dugc thuc hién hoan toan tw dong, khdng doi hdi sy can
thiép tai chd clia nguoi van hanh.

ATS co thé dugc dung dé chuyén ngudn cung cdp qua lai gilra cac ngudn sau:

- Ludi 1- luoi 2;

- LuGi-may phat dién,

- May phat dién 1- may phat dién 2...

Piéu khién ATS (Automatic Transfer Switches) c6 chic ndng giam sat va diéu
khién chuyén ddi ngudn tw dong gitra dién ludi vamay phéat, hodc gitra mot nguon lugi
chinh va mdt ngudn du phong.

Két hop voi bo chuyén mach dong lvc tao thanh mot ta diéu khién ATS ma
khong dung dén cac thiét bi khac nhv bao vé qua ap, bdo vé pha, bao vé tan sd, on/off
delay timer....

V@i su tich hop céc chirc ndng giam sat ngudn dién va diéu khién ty dong, gidp
cho viéc ché tao ti ATS dé dang, gon nhe, don gian, dat do tin cdy cao hon va gia
thanh ha
Cau tao:

Mot thiét bi ATS tiéu chudn bao gdm bd dong cat (chuyén mach lwc), va bd
diéu khién. Ngoai ra con co thé c6 cac thiét bi giam sat va bao vé khéc tiy thudc yéu
CAU riéng clia phu tai.

1. B déng cat: Ladang dong cat co tiép xuc duoc thiét ké bao dam van hanh tin cy,
linh hoat va dé str dung. Bao gom:

v’ Céc ti€p diém luc (truyén tai dong dién luc) .

v" Céc cudn hat nam cham dién va co cau lién dong co khi.

v/ Céc mini cdng tic va co' ciu giam sét hanh trinh chuyén dong cla tiép diém luc.

v' Céc co cdu dap ho quang phat sinh khi cat dong,

v Céc day dan va dau ddu ndi tin hiéu.
2. B0 diéu khién: 1a thiét bi logic bao gom bo vi x&t ly diéu khién hoat dong ctia bo
chuyén mach dong thoi kiém soat thoi gian tré dong dién, kiém tra chat lugng dién
ngudn (dién &p, pha) va céc linh kién theo yéu cau tinh nang dac biét khac duoc dat
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trong mot hop kin, tach khdi phan chuyén mach luc dé an toan, dé thao tac vatién bao
dudng.

3. Théng 6 K§ Thuat

< BAin ap cung cép : 240 VAC +£10%, 12VDC

= fn s0 : 50/60 Hz

« Tiéu th : 3 VA max

= |nput: 12+24VDC

= Mng ludi : 3 phase 4 day, 220/380VAC+40%

= Relay diu khién : Tiép diém NO, 10A/240V

<« CB dd hoat dong : Ty dong

= Kich thirc : 144 x 144 mm

« ) sau : 74 mm

« NFt do : -100C dén +550C. D06 am : 10% dén 85% RH
10.5 B0 lwu dién UPS

UPS duoc viét tat clia cum tlr tiéng Anh: Uninterruptible Power Supplier dugc
hi€u nhu 1a hé théng ngudn cung cép lién tuc hay don gian hon la bd luu trir dién dy
phong nham 1am tang do tin cdy cung cép dién cho hé thong.

Vao cudi thé ky 20, do tin cdy cung cdp dién clia cac nudc cong nghiép phat trién vao
khodng 99.9%, tvong (ing khoang thoi gian mét dién trong mdt nam la 8 gio ma pho
bién dudi dang mat dién trong mot vai phut. Biéu nay khéng thanh van dé ddi voi hé
thdng chiéu sang hodc hé thdng dién co, tirc voi k¥ thuat twong tr (analog), chat lugng
dién chi bao gébm hai chi tiéu quan trong nhat la dién dp vatan 5.

Nhung d6i voi hé théng ki thuat so (Digital) van dé khong don gian nhuw vay. Bac biét
v6i céac thiét bi trong ITnh vuc cdng nghé thdng tin dwoc (ng dung tr cong nghé k¥
thudt sO ludn dugc xem la budc dém quan trong trong viéc lam gia tang san pham,
giam thiéu chi phi san xuét vatao sw on dinh bén vitng cho xa hai.

D0 tin cy cung cAp dién dla cac hé thdng cd méy tinh cin phai tdng 1én rét nhiéu, vi
mét dién du chi trong mot vai mili gidy s& c6 nguy co mat hét thdng tin hodc lam rdi
loan qua trinh trao d6i di liéu may tinh va cac yéu cau hé thong k¥ thuat sé phai khoi
dong lai.

Thiét bi Ups c6 nhiéu hinh dang vakich a@ khac nhau phu thudc vao cong suat
cla né. Nhung chtl yéu la chi* nhéat, ding. Do cé ac quy bén trong nén cac thiét bi nay
c6 khoi lugng kha 16n. Cac &c quy nay s& ddm nhiém viéc lwu trir dién va cung cap cho
céc thiét bi cdm vao ups. Ching s& duoc sac thudng xuyén lién tuc nham dam bao lubn
co dién dv trir cdp phat ngay lap ttrc sau khi nguodn dién lugi bi gian doan.
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Hinh 10.4: Thiét bi Ups

Phia truéc cla thiét bi ngudn du phong s c6 cang tac dé bat tt thiét bi. Ngoai
ra.con nhiéu nit diéu khién nham dam bao céc chirc nang khac, man hinh LCD <& hién
thi cac thong s6 nhu lugng pin, thoi gian lvu...Phia sau s€ c6 nhiéu cong ra cho nhi éu
thiét bi khac nhau.

Thiét bi ngudn du phong duoc san xuét voi kha ndng luu dién la khac nhau. Bé
tinh chinh x&c cho né can ¢é cong suat cla tai, so thiét bi s dung...dé tinh chinh xac
tot nhat nén lién hé v&i nha cung cap. Nha cung cap sé tinh sat thwc n hat cong suat phu
hop v6i thoi gian lvu dién ban muén dung.

Phan loai UPS

Tir y&u ciu cla cac thiét bi vé mirc do ngudn dién lién tuc va chét luong, UPS
dwoc phan thanh c&c dong san phadm chinh vé cong nghé nhu sau: UPS Offline don
thuan, UPS Offline cdng nghé Line-interactive, UPS Online, UPS finh, UPS quay.

- UPS online : Hoat dong theo nguyén tic chuyén d6i kép: tr AC sang DC sau do
chuyén ngugc DC sang AC. Do d6 ngudn dién cung cép cho tai hoan toan do UPS tao
ra ddm bao On dinh ca vé dién ap vatan sb. Diéu nay lam cho céc thiét bi duoc cung
cdp dién b&i UPS hau nhw cach ly hoan toan voi sw thay doi cua lugi dién. Vi vay,
ngudn do UPS online tao ra la nguon dién sach (loc hau hét cac sv c6 trén ludi dién),
chdng nhiéu hoan toan. Bién &p ra hoan toan hinh SN va thoi gian chuyén mach gan
nhu bang 0.

- UPS offline : Khi c6 ngubn dién ludi UPS s& cho dién ludi thang toi phu tai. Khi mét
dién, tai sé duoc chuyén mach cép dién tir 4c quy qua bd inverter. Pham vi 4p dung
UPS loai nay thudng cho cac thiét bi don gian, cong suat nho, it nhay cam ludi dién,
doi hoi dd tin cay thdp. Pa s6 cac UPS ngay nay déu c6 Software kem theo giao ti€p
véi may tinh qua cdng COM hoidc USB. Software ndy cho phép kiém soét cac trang
thai hoat dong clia UPS (Pién ap vaolra, tai tiéu thu ...).Ngoa ra ban con co thé Iap
thoi khoa biéu tv dong (Mé& /shutdown may tinh theo ngay,gio, tuan,thang)

- UPS tinh : S dung bd bién doi dién tir cong suat lam chirc nang chinh lwu va nap
acqui @€ tich trit dién nang khi lam viéc binh thuong .Khi xay ra sy c6,dién 4p mot
chiéu qua b6 nghich lvu dwgc bién thanh dién ap xoay chiéu va duwoc cdp cho cac tai
tu tién .Uu di€ém cta UPS tinh la kich thudc nhd gon,dap (rng nhanh,van hanh don
gian, lam viéc chac chan,dong cho phép l6n.

- UPS quay : S dung may dién lam chirc ndng nghich luu.
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- Céch chon UPS: Khi ban chon mot UPS, can chd y nhitng yéu t6 sau: +Xéac dinh
Cong sudt cua tai va chon cong suét cta UPS tuong tng (Cong sudt tai < Cong sudt
UPS * Hé s6 cong suat). Tuy mdt s6 loai ups ma hé s6 cong suat nay tr 0,7 téi 0.9.
Ban can hoi nha cung cap thong sé nay moi biét chinh xac duoc.

+Cobng nghé UPS: Offline, Linelnteractive hay Online (diéu nay quyét dinh rét nhiéu
dén gia ca).

Ngoai 3 yéu t6 co ban trén va gia thanh thi khi mua ciing can chi y thém vé
thdi gian bao hanh, noi bdo hanh, cac dich vu kém theo,.... .

Cau hdi cubi chuvong 10

1. Néu dac tinh cac ngudn dy phong? Cach Iya chon nguon dy phong?
2. Néu cdu tao vanguyén ly van hanh may phat dién dy phong?
3. Néu ciu tao vanguyén ly van hanh bd ATS?
4. Néu ciu tao va nguyén ly van hanh bd UPS?
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Chuong 11

NANG CAO HE SO CONG SUAT

11.1 Khai niém chung

Pién nang la mdt nang lwong chu yéu cla cac xi nghiép cong nghiép. Cac xi
nghiép nay tiéu thu khoang trén 70% tong s6 dién nang duoc san xudt ra, vi thé van dé
s dung hop ly vatiét kiém dién nang trong cac xi nghiép cdng nghiép c6 y nghia rat
l6n. V& mét san xuét dién nang van dé dat ra [a phai tan dung hét khéa nang ctia cac nha
may phat dién dé san ra nhiéu dién dugc nhiéu dién nhat; dong thdi vé mat dung dong
dién phai hét strc tiét kiém dién, giam t6n that dién nang dén mirc nho nhat, phan dau
dé1 KWh dién ngay cang lam ra nhiéu san pham hoac chi phi dién nang cho mot don
vi s&n phdm ngay cang giam.

Tinh chung trong toan b hé théng dién thuong c6 10 — 15% nang luong duoc
phat ra bi mat mat trong qua trinh truyén tai va phan phdi. Bang 12 — 1 phan tich ton
that dién nang trong hé thdng dién (chi xét dén duong day va may bién ap). Tl bang
phan tich chiing ta thdy rang t6n thét dién nang trong mang c6 U = 0,1 — 10KV (tlc
mang trong cac xi nghiép) chiém t&i 64,4% tong sd dién ndng bi ton that. S& di nhu
vay, bdi vi mang dién xi nghiép thuong dung dién ap twong doi thap, dudng day lai dai
phan tan dén tlrng phu tai nén gay raton that dién nang Ion. Vi thé viéc thuc hién cac
bién phéap tiét kiém dién trong xi nghiép cong nghiép c6 y nghta rét quan trong, khong
nhirng c6 loi cho ban than cac xi nghiép, ma con c6 lgi chung cho nén kinh té qudc
dan.

Bang 11-1 Phan tich ton that dién nang trong hé théng dién

Mang co dién ap T6n that dién nang(%)clia

Puong day May bi€n &p Tong
U > 110KV 13.3 12.4 25.7
U=35KV 6.9 3.0 9.9
U=0,1-10KV 47.8 16.6 64.4
Tong cong 68.0 32.0 100

11.2 Céc tinh chat ctia hé s6 cong suat cos@
11.2.1 Céc dinh nghta vé hé s6 cong suat cosg.

Hé sd cong suat dong thoi la hé sd cong suat tai mo thoi diém nao dd, do dugc nho
dung cu do cos@ hodc nh& cac dung cu do cong sudt, dién ap vadong dién.

co§ - (11-1)

P
Jaul
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Do phu tai ludn ludn bién dong nén cosyp tirc thai cting ludn ludn bién dbi theo
Vi thé cos i twe thoi khdng c6 gid tri tinh toan.

Hé s cong suat trung binh la cosp trung binh trong mdt quang thoi gian nao

do6 (1 ca, 1 ngay dém ,1 thang ...), co§ = Cosarctg% (11-.2)
tb
tb

+ Hé s6 cos@ duoc ding dé danh gia mic do st dung dién tiét kiém va hop ly
clla xi nghiép.

+ Hé s cong suat tw nhién la hé sd cos 4, tinh cho cd ndm khi khong co tiét bi
bl. Hé so cos tw nhién dwgc dung lam cdn cl dé tinh todn nang cao hé sé cong suét
va bu cdng suét phan khéang.

11.2.2 Tinh chat cta hé s6 cong suét

Hé sO cong sudt cosg la mdt chi tiéu dé danh gia xi nghiép dung dién c6 hop ly
va tiét kiem hay khong. Do d6 nha nuéc dé ban hanh céc chinh séch dé khuyén khich
céc xi nghiép phan dau nang cao hé sé cong suat cos@. Hé s6 cong sudt cosg clia cac xi
nghiép nudc ta hién nay néi chung dang con thap (khodng 0,6 — 0,7), ching ta can
phan ddu dé nang cao dan 1én (dén trén 0,9).

Can thdy rang viéc thuc hién tiét kiém dién va nang cao hé s6 cong suét cos@
khong phai la nhirng bién phap tam thoi d6i phé véi trinh trang thiéu dién, ma phdi coi
d6 1a mot cha trvong lau dai gan lién vai muc dich phéat huy hiéu qua cao nhat qua
trinh san suét, phan phdi va quatrinh s dung dién nang. Mat khac ciing khong vi thay
chi phi v@ dién néng chi chiém phan rat nhé trong gia thanh san phdm ( khoéng 2 %
trlr cac san phdm dugc san sudt bang phuong phap dién phan) ma coi thuong vén dé
tiét kiém dién. Y nghfa cla viéc tiét kiém dién khong nhitng chi & ché giam gia thanh
san pham, ¢ lgi cho ban than xi nghiép, macon & cho cé thém dién dé san xuat ngay
cang nhiéu, co lgi chung nén kinh té quéc dan. Tat nhién trong Idc thuc hién céc bién
phap tiét kiém dién va nang cao hé s6 cosg ching ta cn chi y khong gay anh hudng
xau dén chat luvong va 5 lwong san pham hodc lam xau diéu kién lam viéc binh
thudng clia cong nhan.

Nang cao hé s6 cong suét cos@ la mdt trong nhirng bién phap quan trong dé tiét
kiém dién nang. Sau day chung ta sé phan tich hiéu qua do viéc nang cao hé s cong
suat dem lai.

Phan 16n cac thiét bi dung dién diéu tiéu thu cac cong suat tac dung P va cong
sudt phan khang Q. Nhiing thiét bi tiéu thu nhiéu cng suét phan khang la

- Pong co khdng dong bg, chiing tiéu thy khoang 60 — 65% tong cong suét
phan khéng ctia mang

- Méy bién &p tiéu thu khodng 20 — 25%

- Puong day trén khong, dién khang va cac thiét bi dién khang tiéu thu
khodng 10%
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Nhu vay déng co khéng dong bd va may bién &p la hai loai may dién tiéu thu
nhiéu codng suét phan khang nhat. Céng sudt tdc dung P 1a cong suét dugc bién thanh
co nang hodc nhiét ndng trong cdc may dung dién; con cong sudt phan khang Q la
cong sudt tlr hod trong cadc may dién xoay chiéu, né khong sinh ra cong.

Qué trinh trao d6i cong suat phan khang gitra may phat dién va hd dung dién la
mOt quéa trinh dao dong. M&i chu ki cla dong dién, d6i chiéu bén 1an, gia tri trung
binh clia Q trong ¥ chu ky clia dong dién bang khéng. Cho nén viéc tao ra céng suét
phan khang khong doi hdi tiéu ton nang lugng cla dong co so' cdp qu ay may phat dién.
Mat khac cong suat phan khang cung cap cho hd dung dién khéng nhat thiét phai lay
tr ngudn (may phat dién). Vi vay dé tranh truyén tai mot lugng Q kha Ién trén duong
day, nguoi ta dat gan cac ho dung dién cac may sinh ra Q (tu dién, may bu dong bd) dé
cung cap truc ti€p cho phu tai, lam nhu vay dugc goi labu cong sudt phan khang .

11.3 Y nghfa va muc dich ctia viéc nang cao cosg

Céc thiét bi dung dién diéu tiéu thu cong suat tac dung P va cong sudt phan
khang Q. Cong suét tac dung P duoc bién thanh co ning hodc nhiét ning trong cac
may dung dién, cong suat phang khang Q la cong suét tlr hoa trong cac may dién xoay
chiéu, né khong sinh ra cong. Mac khac cong suét khang cung cap cho ho tiéu thu
khéng nhét thiét phai lay tr ngudn. Vi vay dé tranh truyén tai 1 lugng Q kha Ién trén
dudng day, nguoi ta dat gan phu tai cac may phat sinh ra Q dé cdp truc tiép cho phu tai
goi la bu céng suét phan khang.

Khi c6 bu cong sudt phan khang thi goc léch pha gilra dong dién va dién ap
trong mach sé nhd di, do d6 hé & cong sudt cos] olla mang duo’C nNang cao.
Q (11-3)
P

+ Cong sudt tac dung P khong d6i, bu cong sudt phan khang lam luong Q
truyén tai trén dudng day gidm xudng ->] gidm -> cos) ting.

j =arctg

+ Nang cao hé s6 cong sudt cos] 1a 1 trong nhitng bién phap quan trong dé
tiét kiém dién nang.
+ Céc hiéu qua cla viéc nang cao hé sd cos |

4 Nang cao kha ndng tai clia may bién ap va dudng day:

Qr
Hinh 11-1a Hinh 11-1b
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Cos] ’>Cos] ->nang cao hé s6 cong suét clia duong day.
S’< S : Cong sudt tai trén duong day vatrén may bién ap gidm di -> cho phép
tai thém codng sudt => nang cao kha nang tai clia dudng day vamay bién ap.
v/ Gidm ton that cong suét trong mang dién:

’ PZ +Q'2 P2 +Q2
AP = —U Z R<AP = 7 R (11-4)
2 2 2 2
AQ =$X<AQ= P jQ X
U fim U fim (11'5)
v' Giam dugc ton that dién ap trong mang dién:
Ay = PREQX _\y_PR+QX (11-6)

Trong giai doan thiét ké: dat tu bu giam dugc tiét dién day, gidm cdng suét dinh
mitc clia méy bién ap.
11.4 Céc bién phap nang cao cos@

Céc bién phap nang cao hé s6 cong suét cosp duoc chia 1am hai nhém chinh:
nhém céc bién phap nang cao hé s6 cosg ty nhién (khdng dung thiét bi bu )va nhom
céc bién phap nang cao hé s cosg bang cach bl cdng suat phan khang .

11.4.1 Nang cao hé s6 cosg t nhién: (khéng dung thiét bi bu)

Latim céc bién phap dé phu tai giam bét dugc lugng cong suét phan khang Q
tiéu thu nhu: str dung hop li cac thiét bi dién. Bién phap nay rat co lgi vi dem lai hiéu
qué kinh t€ ma khong phai ton thiét bi ba. Vi thé khi xét dén véan dé nang cao hé s6
cdng suat cos] bao gio cling phai xét dén bién phap nay truéc sau d6 mai xét dén
bién phéap bu. Thuc hién bang cach:

+ Thay d0i va cai tién quy trinh cong nghé dé cac t hiét bi lam viéc & ché do hop Ii
nhét, rat ngan duoc thoi gian st dung dién nang va giam dugc dién nang tiéu hao.

+ Thay thé dong co khong dong bd lam viéc non tai bang dong co c6 cong sudt
nhd dé nang cao hé sb phu tai vanang cao cos] dong co.

+ Han ché dong co chay khong tai.

+ Dung dong co dong bd thay thé dong co khdng dong bo.

+ Thay thé nhitng may bién &p 1am viéc non tai bang nhitng may bién ap c6 dung
lvgng nhé hon.
11.4.2 Nang cao hé s6 cong sudt cos] bing phwong phap bu:

Bang cach dat cac thiét bi bu & gan phu tai, gidm dugc lvong cong sudt truyén
tai trén dwong day do d6 nang cao hé s6 cong suat cos] clia mang.

Bién phap bu khéng gidm dugc lugng cdng suat khang tiéu thu cda phu tai ma
chi gidm duoc lugng cong sudt phan khang phai truyén tai trén dudng day. Vi thé chi
sau khi thuc hién cac bién phap nang cao cos] tw nhién ma khong dat yéu cau thi mgi
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bul. Hé s6 cos@ tw nhién cla céac xi nghiép cao nhét cting khong dat t¢i 0 |9 (thuong vao
khoang 0,6 - 0,8). Vi thé cac xi nghiép bao gi¢ cling phai dat thém thiét bi bu.

Can cha y rang bu cdng sut phan khang Q ngoa muc dich chinh 1a nang cao
hé s6 cong suat cos dé tiét kiém dién con co tac dung khong kém phan quan trong la
didu chinh vaon dinh dién &p ctia mang cung cap .

Bu cong sudt phan khang dua lai hiéu qua kinh t€ nhu trén d& phan tich nhung
phdi tén kém thém vé mua sam thiét bi bu va chi phi van hanh chang. Vi vay quyét
dinh phrong an bu phai dya trén co sé tinh to an va so sanh kinh t€ — k¥ thuat.

11.5 Céac thiét bi bu

Thiét bi bu phdi dugc chon trén co s& so sanh tinh toan vé kinh t€ — ky thuat.
11.5.1 Tu dién:

Lalaai thiét bi dién tinh, 1am viéc v6i dong dién wuot trutc dién ap, do do c6 thé

sinh ra cdng suét cong suat phan khang Q cung cép cho mang.

* Ju diém:

TOn thét cong sudt tac dung be, lap rap bao quan dé dang, dwoc ché tao thanh tirng
bd tu nhd, vi thé cé thé dong, cat tirng bd phan tu dién theo yéu cau cla phu tai.

* Nhuoc diém:

Tu djén nhay cam véi su bién dong cla dién ap dat lén cuc tu dién, cau tao kém
chac chan, dé bi hong khi c6 ngan mach,...

Néu dung lvong bt nhé hon 5000KVAr thi nguoi ta dung tu dién, néu  |¢n hon thi
phdi so sanh gilta tu dién va may bu dong bo. Tu dién dugc san xuat dé dung & cap
dién ap 5 - 35 KV va0.4 kV.

11.5.2 Méay bu dong bo:
Lamdt dong co dong bd lam viéc & ché dd khong tai.
*Uu:

Do khong c6 phu tai trén truc may nén may bu dong bd dugc ché tao gon nhe.
O ché dd quéa kich thich may bu san xudat ra cong suat phan khang cung cdp cho mang,
& ché do thiéu kich thich may bu tiéu thu cong suét phan khang cia mang, nén no con
|a thiét bi dé diéu chinh dién ap.
* Nhuoc:

Do c6 phan day quén nén I3p rap, bao quan, van hanh kho khin. DE kinh té,
may bu thuong dugc ché tao véi cong suat | 6n, do d6 may bu dong bd thudng dugc
dung & nhitng noi can bu tap trung véi dung lugng Ion.

11.6 Lwa chon phwong an bu
Trong mang luGi ha &p, bu cong suédt dugc thic hién bang:
- Tu dién v@i lugng bu cd dinh (bu nén).

- Thiét bi diéu chinh bu tv dong hoac mot bd tu cho phép diéu chinh lién tuc
theo yéu cau khi tai thay doi.

247



Chay:
Khi cong sudt phan khang can bu vugt qua 800KVATr va tai co tinh lién tuc va
on dinh, viéc lap dat bo tu & phia trung ap thuong c6 hiéu qua kinh té tot hon.
11.6.1 Tu bu nén
BO tri bu gdm mot hodc nhiéu tu tao nén lugng bu khong doi. viéc diéu khién co
thé thuc hién:
- Bang tay: ding CB hoic LBS (load — break switch)
- Béan tw déng: dung contactor.
- MAc truc tiép vao tai dong dién cho mach bu déng thoi khi dong tai.
Céc tu dién duoc dat:
- Tai vi tri ddu néi cua thiét bj tiéu thu dién co tinh cdm (dong co dién va méy
bién ap).
- Tai vi tri thanh gop cap ngudn cho nhiéu dong co nhé va cac phu tai c6 tinh
cdm khang ddi véi ching viéc bu tirng thiét bi mot té ra qua ton kém.
- Trong céc truong hop khi tai khong thay doi.
11.6.2 B0 tu bu diéu khién ty dong (bt (rng dong)

Bl cdng suét thuong duge hién bang cac phuong tién diu khién dong ngat
trng bd phan cong suat. Thiét bi nay cho phép diéu khién bl cong suat mot cach tw
dong, gilr hé sd cong suat trong mot gidi han cho phép chung quanh gia tri hé sé cong
sudt duoc chon.

Thiét bi nay duoc lap dat tai cac vi tri ma cong sudt tac dung va cong sudt phan
khang thay ddi trong pham vi rdt rong. vi du: tai thanh gép cla td phan phéi chinh, tai
dau noi clia céc cap truc chiu tai lon.

Céc nguyén ly va ly do s¥ dung bu ty dong:

BO tu bu gdbm nhiéu phan va mdi phan duoc diéu khién bang contactor. Viéc
déng mot contactor sé déng mot sd tu song song véi cac tu van hanh. Vi vay lugng
cong sudt bu co thé ting hay giam theo tirng cdp bang céach thuc hién dong hodc cat
contactor diéu khién tu. M6t roley diéu khién kiém soat hé so cong suat clia mang dién
&8 thyc hién déng va md cac contactor tuong (rng dé hé so ¢ 6ng sudt ca hé thdng thay
d0i (voi sai sO do diéu chinh tirng bac). BE diéu khién role may bién dong phéi dat 1én
mot pha clia day cap dan dién cung cdp dén mach duoc diéu khién. Khi thuc hién bl
chinh x&c bdng cac gia tri tai yéu cau sé tranh dugc hién twong qua dién ap khi tai
gidm xudng thap va do d6 khir bd cac diéu kién phat sinh qua dién 4p vatranh céc thiét
hai xay ra cho trang thiét bi.

Quaé dién ap xuat hién do hién twgng bl dv phu thudc mot phan vao giatri tong
tré nguon.

Cé4c qui tic bl chung

- Néu cong suét b tu (kVar) nhd hon hodc bang 15% cong suét dinh méc may
bién &p cdp ngudn, nén sr dung bu nén.

- Néu & trén mirc 15%, nén s¥ dung bu kiéu tw dong.
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- Vi tri 1ap dit tu 4p trong mang dién co tinh dén ché do bu cong sudt; hodc bu
tap trung, bl nhdém, bu cuc bd, hodc bu két hop hai phrong &n sau cung.

- V& nguyén tac, b ly twéng co nghta labu ap dung cho tirng thoi diém tiéu thu
vavei mirc dd6 ma phu tai yéu cau cho moi thoi diém.

- Trong thuc tién, viéc chon phuong cach bii dia vao c&c hé s6 kinh té va ky
thuat.

11.7 Vi tri 1&p d&t tu bu:

Sau khi tinh dung lugng bu va chin loai thiét bi bu thi van dé quan trong labo tri
thiét bi bl vao trong mang sao cho dat hiéu qua kinh té cao nhat. Thiét bi bt c6 thé dat
& phia dién ap cao (I6n hon 1000V) hodc & phia dién ap thdp (nho hon 1000V |
nguyén téc bé tri thiét bi ba 1a 1am sao dat duoc chi phi tinh todn nhé nhat.

May bu dong bd , vi cd cong sudt I6n nén thuong dugc dat tap trung & nhitng
diém quan trong clia hé thong dién. & xi nghiép 16n , may bu néu c6 thuong duoc dat &
phia dién &p cao cla tram bién ap trung gian.

Tu dién c6 thé duoc dat & mang dién &p cao hodc & mang dién &p thap.
11.7.1 Tu dién dién ap cao (6 — 35K V)

Puoc dat tap trung & thanh cai cla tram bién &p trung gian, hodac tram phan
phdi. Nho dat tap trung nén viéc theo ddi van hanh céc tu dién dé dang va cé kha nang
thuc hién viéc ty dong hoa diéu ching dung lugng bu. Bu tap trung & mang dién ap cao
con c6 vu diém nita latan duing dugc hét kha nang cua tu dién , néi chung cac tu dién
van hanh lién tuc nén ching phét ra céng sudt bu t6i da. Nhuoc diém clia phuong an
nay la khdng bu dugc cong sudt phan khang & mang dién ap thdp , do d6 khong c6 tac
dung gidm ton that dién 4p va cong suit & mang dién &p thap.

11.7.2 Tu dién dién ap thap (0.4KV) duoc dat theo ba cach

Pit tap trung ¢ thanh céi phia dién ap thdp cla tram bién &p phan xuong, dat
thanh nhom & ti phan phéi dong luvc va dat phan tan & tirng thiét bi dung dién.

Plng vé mat giam ton that dién nang ma xét thi viéc dat phan tan cac tu bu &
trng thiét bi dién cé lgi hon ca. Song véi cach dat nay khi tiét bi dién nghi thi tu dién
dling nghi theo, do do6 hiéu suat str dung khéng cao. Phwong an nay chi duoc dung dé
bt cho nhitng ddng co khdng dong bd c6 cobng suét Ion

Phurong &n dat tu dién thanh nhdm & ti phan phdi dong lvc hodc duong day
chinh trong phan xuwéng dugc dung nhiéu hon vi hiéu sudt st dung cao, gidm dugc ton
thit ca trong mang dién 4p cao lan mang dién ap thdp. Vi céc tu dugc dat thanh tirng
nhém nhé (khéng 30 — 100KVAR) nén ching khéng chiém dién tich I6n |, c6 thé dat
chiing trong nhitng td nhw ti phan phdi dong lvc, hodc trén xa nha céc phan xudng.
Nhuoc diém cla phrong phap nay 1a cac nhdm tu dién nam phan tan khién viéc theo
d&i chiing trong khi van hanh khodng than tién vakho thue hién viéc tw dong diéu ch inh
dung lugng bu.

Phrong an dat tu dién tap trung & thanh céi dién ap thap clia tram bién &p phan
xuwéng duoc dung trong truong hop dung lwong bu kha Ién hodc khi c6 yéu cau tu
dong diéu chinh dung lugng bl dé 6n dinh dién ap ctia mang. Nhuoc di€ém cla phuong
an nay lakhong gidm dugc ton that trong mang phan xuéng.
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Trong thuc té tly tinh hinh cu thé ma chidng ta ph6i hop ca ba phuvong an dét tu
ké trén..

* BU tap trung : ap dung cho tai on dinh valién tuc.

Nguyén ly : bd tu ddu vao thanh gép ha &p clia td phan phdi chinh va dugc dong
trong thoi gian tai hoat dong.

Uu diém:

- Gidm tién phat do van dé tiéu thu cong suat phan khang .

- Lam giam cong sudt biéu kién.

- Lam nhe tai cho may bién 4p va do d6 né cé kha nang phat trién thém céc phu
tai can thiét.

Nhan xét :

- Dong dién phéan khang tiép tuc di vao tat ca 10 ra td phan phéi chinh ctia mang
ha thé.

- Vi ly do nay kich c& day dan, cong suét ton hao khong dugc cai thién & ché do
bu tap trung.

* BU nhém (teng phén doan).

Bu nhém nén stir dung khi mang dién qua 16n va khi ché do tai tiéu thu theo thoi
gian clla cac phan doan thay ddi khac nhau.

Nguyén Iy : b9 tu dugc dau vao td phan phdi khu vuc . hiéu qua do bu nhom
mang lai cho day dan xudt phat tir tu phan phdi chinh dén céc td khu vurc c6 dat tu
dwoc thé hién rd nhat.

Wu diém:

- Lam gidm tién phat do vén dé tiéu thu cong suét phan khang.

- Lam giam cong suét biéu kién yéu cau.

- Kich thuoc day cap di dén cac ti phan phdi khu viec sé gidm di hodc véi cung
day cép trén co thé tang thém phu tai cho ti phan phdi khu vuc

Nhéan xét :

- Dong dién phan khang tiép tuc di vao tit ca day dan xuét phat tir td phan phoi
Khu wrc.

- Vi ly do nay makich thudc va cong suét tén hao trong day dan néi trén khong
dwoc cai thién véi ché do bu nhém.

- Khi co g¥ thay dbi dang ké cda tai, luon ludn ton tai nguy co bl duw va kem
theo hién tugng qua dién ap.

* Buriéng:

BU riéng nén duoc xét dén khi cong suat dong co Ién dang ké so vai mang dién.

Nguyén ly:

B0 tu m&c truc tiép vao dau day néi cla thiét bi ding dién c6 ti nh cdm (chd yéu
la cac dong co'). B tu dinh mic (kVAr) dén khodng 25% gia tri cong suét dong co. Bu
b0 sung tai dau ngudn dién cling c6 thé mang lai hiéu qua tot.
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Uu diém :
- Lam gidm tién phat do tiéu thu cobng suat phan khang (kVAr)
- Gidm cong sudt biéu kién yéu cau.
- Giam kich thutc vatén hao day dan déi voi tét ca day dan.
Nhan xét :
Céc dong dién phan khang co gia tri 16n sé khong con ton tai trong mang dién.
11.8 Xac dinh dung lwvgng bu tdi vu
11.8.1 - Burong luveng Kinh té clia cong suét phan khang
Viéc bu cdng sudt phan khang sé dua lai hiéu qua Ia nang cao dugc hé sé cos@
va giam dugc ton that cong sudt tac dung trong mang, dé danh gia hiéu qua cta viéc
giam ton that cong sudt tac dung ching ta dwa ra mot chi tiéu goi la duong lugng kinh
t€ clia cong suat phan khang K
Puong lvgng kinh té cla cong suét phdn khang K,; la lvong cdng suét tac
dung (KW) tiét kiém dugc khi bu KVAR cong suat phan khang .
Nhuw vay néu biét dugc K, va lugng cong sudt bu Qy, thi chiing ta tinh dugc
cong sudt tac dung tiét kiém duoc do bu la :
Pistkiem = Kt -Qba (11-6)
Sau day ching ta sé phan tich xem dwong lugng kinh té cla cong suat phan
khang phu thudc vao nhirng yéu t6 nao.

Ching ta biét rang tn thét cong sudt tc dung trén duong day dugc tinh theo
cong thirc sau:

2 2 2 2

="t R PR LR (11-7)
U

Sau khi bu, do lugng ton thadt AP gidm nén cong sudt tac dung truyén tai trén

duong day cling giam, do do6 lugng ton that P_ZR gidm. Song lugng thay doéi nay
U 2
khong dang ké nén ta co thé bd qua, ma chi quan tdm dén thanh phan ton thét ¢ 6ng
sudt tac dung do cdng sudt phan khang gay ra: Q% r Mathoi.
U 2
Trudc khi bu, thanh phan ton that cong suat tdc dung do cong suét phan khang

gy ra -9 R
U
Sau khi bt mot lvong Q4 thanh phén ton that cong sudt tac dung do céng suat
2 . A ) _ 2
phén khang gay ra: AP, = @ Uszu) R (11-8)

A n P s 2
Vay luong cong suat tiet kiem la ,p, _ AP, — AP, :S_zR_ (Q-Q.) r (119

U2
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Theo dinh nghfa: Kiq = AP _ @(2_ Q. j (KW/KVAR) (11-10)
Qbu U 2 Q

Tl cong thirc trén chlng ta nhan thay rang:

NEu dung lugng Q ,; nhd hon nhiéu so véi cong suat phan khang truyén tai trén

duong day Q (dieu nay thuong xay ra trong thuc t€ ), tirc la co thé coi Qu _ . ldc
Q
nay duong luong Kinh té clia cong sudt phan khang dugc tinh theo cong suét don

ian sau: R -
gi K, = 2% (11-11)
- Néu Q vaR cang I6n thi K cang 16n, nghta la néu phu tai phan khang cang
|&n va cang & xa nguodn thi viéc bu cang ¢ hiéu qu & kinh té .

Gia tri clia Ky, thudng nam trong khoang 0,02 - 0,12 KW /KVAR. Trong
tinh toan co thé 1dy cac gid tri nhu sau d6i voi céac loai ho dung dién qua balan may
bién ap: K, = 0,08 - 0,12

11.8.2 Xé&c dinh dung lvong bu .
Dung lvong bu duvoc xac dinh theo cong thirc sau :

Q,, =P(tgj 1-tgj 2)a,KVAR (11-12)

Trong do: P - phu tai tinh toan cta hd tiéu thu dién, KW; @ ;- géc rng voi hé
sO cOng suét trung binh (cosp,) trudc khi bu; @ , - goc (ng véi hé s6 cong sudt (cos@,)
mudn dat duoc sau khi bl;; cosp, = 0,9 - 1: hé s6 xét t¢i kha ning nang cao cos@ bang
nhitng bién phap khong doi hdi dat thiét bi bu.

Hé s& cong sudt cos®? néi & trén thuong l1ay bang hé s6 cong sudt do co quan
quan ly hé théng dién quy dinh cho méi hd tiéu thy phai dat dugc, thudng nam trong
khoang cos® =0,8 - 0,95

Can chl y rang dirng vé mét t6n that cong sudt tac dung clia hd ding dién, thi
dung luong bt c6 thé xéac dinh theo quan diém t6i wu sau day:

Do bl co thé tiét kiém duwoc mot lugng cong sudt tac dung la:

APtk = Kkt'Qbu - Kbu 'Qbu = Qbu (Kkt — Kbu) (11‘13)

Trong d6 : K, - duong lugng kinh té clia cong sudt phan khang, KW/KVAR
Kpy - Sudt ton that cong suat tac dung trong thiét bi bu, KW/KVAR
Nhu vay AP, = £(Q,,)’ tlr d6 chlng ta c6 thé tim dugc dung lugng bu toi

’ s = T U 2 .

wu tng voi ,p dat cuc dai la: Qu (o = Q_ﬁKbu (11-14)

T cong thirc (11-11) rit ra thanh phan U® va thay vao cong thic trén,
2R
chuing ta co:
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Qs = Q(l— E—bj (1115

Qi t.vu khdng nhat thiét trang véi Qy, duoc tinh theo cong thirc (11-12).
Ding v ndi bd hd tiéu thu ma néi thi nén bu mét luong bang Q vy 1w lakinh t8 hon
ca. Song do lgi ich chung cla toan hé théng dién, thuong nha nuéc quy dinh hé s6
cong sudt tiéu chudn ma cac ho tiéu thu nhat thiét phai dat dugc, mac du déi voi tirng
ho dung dién cu thé cos tiéu chuan dé chwa phai la tét nhat. Vi vay, trong thuc té
thuong nguoi ta tinh dung lvgng bu theo cong thic (11 - 12) .

Bang 11-2: ton that cong suat tac dung cla cac loai thiét bi bu

L oai thiét bi bu Koo, KW?KVAR
Tu dién 0,003 - 0,005
s May bu dong bd S=5000 -30.000KVA 0,002 - 0,027
May bu dong bd S = <5000KVA 0,03 - 0,05
Dong co day quan du oc dong bd hoa 0,02 - 0,08
May phat dong bd dung lam méy bu 0,1-0,15
May phat dong bd dung lam may bu,

Khong thdo dong co so cap. 0,15-0,3

Bang s6 liéu tinh toan cong suat phdn khang can thiét trong giai doan thiét ké
qua dé co thé xac dinh cong sudt phan khang va cong sut tdc dung cho mic do bu
khac nhau.

11.8.3 Van dé tdi wvu hod kinh té ky thuat cho mét mang dién dang hoat dong:

Viéc tinh toan dinh mic bl t6i wu cho mot mang da ton tai ¢ thé thuc hién
theo nhi*ng lvuy sau:

+ Tién dién trudc khi dat bu
+ Tién dién tuvong lai sau khi 18p tu bu.
+ Céc chi phi bao gom :
v" Muatu bt vamach diéu khién.
v’ L3p dit vabao tri
v T6n thét trong tu va ton thét trén day cap, may bién ap sau khi lap
tu bu.

Vidu11.1

MOt tai tiéu thu 15965 k\VArh trong thang giéng. Tinh téng thoi gian hoat dong
trong thang do vi du : 220h sb gio xét dé tinh la nhitng gid ma hé thdng dién chiu tai
I6n nhét vatai dat gia tri dinh cao nhat. Ngoai thoi gian ké trén viéc tiéu thu cong suét
phan khang la mién phi.
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Giatri cong sudt can bu: [KVAr] = KVAI/T = QbU kVAr : & kVAr phai tra tién.
T : & gio hoat dong
Dung lvong bl thuong dugc chon cao hon gia tri tinh toan mot chat.

Mt s6 hding cung cdp qui tac thudc loga thiét ké dat biét cho viéc tinh toan nay
theo céc khung gia riéng. Cong cu trén va céc dir liéu kém theo gilp ta chon lya thiét
bi bu va so do diéu khién thich hop, déng thoi rang budc clia cac séng hai dién ap
trong hé thong dién . c&c song hai nay doi hdi st dung dinh mtrc tu dw (lién quan dé n
gidi nhiét, dinh mic ap vadong dién) va cac cudn khang hodc mach dé loc séng hai.
11.8.4 Phurong phéap tinh don gian:

Dé chon tu bu cho mdt tai nao dd thi ta can biét cong suat (P) cua tai d6é va hé
sb cong suét (Cos @) cla tai do

Gia st ta c6 cong sudt cla tai 1a P; Hé sb cong suét cla téi 1a Cos ¢, - tg
@, (truéc khi bu); HEé s6 codng suét sau khi bu 14 Cos @, - tg @,; Cong sudt phan
khang can bu la

Qc =P (1901 — tg@o).

Tur cong sudt can bu ta chon tu bu cho phu hop trong bang catalog cltia nha cung

cAp tu bu.

DEé dé hiéu ta sé cho vi du minh hoa nhu sau:
Gia str ta c6 cong suat tai laP = 270 (KW).
Hé s6 cdng sudt trudc khi bulacosp ; = 0.75 - tgp, = 0.88
Hé s6 cong suét sau khi bu laCosp, = 0.95 - tgg, = 0.33
Vay cong suét phdn khang can bula Q= P (tgp; — tg,)
Qpy = 270( 0.88 - 0.33) = 148.5 (KVAr)

T s6 liéu nay ta chon tu bu trong bédng catalog cla nha sAn xuat gia st latacod
tu 25KVAr. D€ bu dd cho tai thi ta can bl 6 tu 25 KVAr tdng cong sudt phan khang la
6x25=150(K VAr)

11.9 Phan phdi dung lvgng bu
11.9.1 Mang hinh tia

Bai toan dat ra latrong mdt mang hinh tia cd n nhanh, tong dung luong bu laQ ;.
Hay phan phdi dung lugng bu trén cac nhanh sao cho ton that cong suét tac dung do
cong sudt phan khang gay ra lanhd nhat dé hiéu qua bu dat dugc 16n nhat.

Q

Qo
Q1 Q2 | Qn
Qoir Qouz Quiin

Hinh 11-2: Mang hinh tia
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_ Gia slr dung luong bu dugc phan phdi trén cac nhanh 1& Q 1, Quiz, -..Quun

. Q1,Q,,...Q, laphu tai phan khang cuia cac nhanh.

_ Iy 1y, ryladién tré cia cac nhanh.

_ Ton that cong suét tac dung do cdng suét phan khang gay ra:

AP =

UZ "1 U2 v2 U2

- Diéu kién rang budc vé can bang cong suét bu:

(Ql _(?buei)2 o+ (QZ _Qbuzl2)2 [+ + (Qn _(gbuﬂn)2

'rn = f(Qbuczr.L’QbuﬂZ""’Qbuﬂn)

O(Qou1 » Qpazs ++-Quin)= Quur* Quuz+ - #Qpun - Qpy =0

- Tim ouc tiéu ctia ham nhiéu bién:
AP =f( Qpu1 , Qpuz,s - Qoin)
Duing phrong phap lagran dé fim:
2L

T2

- Chonnhéan tr Lagran : |

- Diéu kién dé AP ouc tiéu la dao ham riéng clia ham:

F=f( Qbu1 » Qbu2, ---Qoun)=A0( Qo1 » Qbuz,

Do d6 ta c6 hé phwvong trinh sau :

oF __2Q-Qu), 2L _,
Qbu1 U2 1 U 2 N
oF Z_Z(Qz _Qbuz)r +£=O
Qbuz U2 2 U2 > (1)
oF :_Z(Qn _Qbun)r +£:0
Qbun U2 " U2 /
Giai hé phuong trinh (1) ta co nghiém:
Qu=q - =g,
Qu2=Q, - w Ra
Qbun = Qn - (Q_QJU) Rd

....Qpu n )triét tiéu.
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Q=30

Vé’l : Qbu :inui

11 1.,
=(—+—+..+—
Ro = (e )

Vidull2

Mot mang hinh tia c6é 4 nhanh , dién ap 6 KV . Dién tr¢ va phu tai phan khang
cla tirng nhanh nhu sau :

rn=01Q ,Q; =400 KVAR
r,=0,05Q, Q, =400 KVAR
r;=0,06 Q, Q3 =500 KVAR
r,=02Q,Q,=200KVAR

Dung lvgng bu clla mang Q,; =1200 KVAR . Hay tinh dung lugng bu cla tirng
nhanh
GIAL:
Tong phu tai phan khang clia mang :
Q=0Q;+Q,+ Q3+ Q=400 + 600 +500 +200 = 1700 KVAR
Dién tré tvong duong cla mang
Ry :(E+E+£+£)_1 = (i+i+i+i)’1 =0,0194 Q
r r o, 01 005 006 0,2
Dung lugng bu t6i wu cia nhanh
0,0194

Qpi 1 = 400- (1700 — 1200) =303 KVAR

0,0194
a2 = 600- (1700 — 1200 ) —
Qbu 2 ( ) 0.05

=406 KVAR

0,0194
43 = 500- (1700 — 1200 )=
Qbu 3 ( ) 0.06

=338 KVAR

0,0194

Qo4 = 200- (1700 — 1200) =153 KVAR

Dya vao bang 11.3 ta chon loai tu dé 13p cho ti bo. Vi du: Q s, ta chon tu
50K var loai tu dau 415V hiéu SHIZUKI, Nhat Ban. Loai t0 bu cd 7 cap bt nén 7x50 =
350kVar. Twong tw cac ti khac.
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Hinh 11-3 Hinh dang thuc té tu bu S0kVar
Bang 11.3 S5 liéu tu bu thyc té

STT TEN TU BU DUNG LUONG 'E'Tég' XUAT XU | BVT
1 |TU BU 415V (KHO) |15/20/25/30 DUCATI  |ltdia kvar
2 |TU BU 415V (KHO) |20/25/30 ENERLUX |Itdia kvar
3 |TU BU 415V (KHO) |15/20/25/30 HAVELLS |Andd kvar
4 |TU BU 415V (KHO) [20/25/30 EPCOS An d0 kvar
5 |TU BU 415V (KHO) |15/20/25/30 SINO China kvar
6 |TU BU 415V (DAU) [10/15/20/25/30/40/50 |SHIZUKI  |NhatBan |kvar
7 |TU BU 415V (DAU) [20/25/30 EUNSUNG |Hanquéc |kvar
8 |TU BU 415V (DAU) |20/25/30 SAMWHA |Hanquéc |kvar

Dung Iuong tu bu ha thé dugc tra ciru trén mang internet dé lay béo gia va
chiing loai khac nhau. Dung lvong moi b tu ba pha tir 10 — 450kV ar.

11.9.2 Mang phan nhanh

Bai toan dat ra la trong mdt mang hinh tia c6 n nhanh , tong dung lvong bu la
Qo » hdy phan phdi dung lugng bu trén céc nhanh sao cho ton that cong suat tac dung
do cong sudt phan khang gay ra lanhé nhat dé hiéu qua bu dat dugc I1én nhat

+» Qoun -

Gia st dung lugng bu dwgc phan phdi trén cac nhanh 12Q 1, Quz , -
Phu tai phan khang va dién tré clia cac nhanh lan luot 1aQ,, Q. ..., Q vary, Io, . ..
r,(hinh 11. 4)
Q —* —— <
Qb T , Qb1 2
Lo 1 @iz T g 3 g4 4 torgs ' rap 3
o1 riz a3 T34 S —= N o=
Qbi Q12 Q23
T T2 T3 T4 Q \L T e T3 \ur‘*
Q1 L @ Q4 Qb 1 Qb1 3 Qb 4
Q1 Qi Q4

Hinh 11-4 Mang phéan nhanh
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TOn thét cong sut tac dung do
cong sudt phan khang gay ra duoc tinh theo biéu thirc sau:

[Q(n -Hn Qbu.dat.n] I%dn

r
n

le]n :Qn'

Trong do :Q, — phu tai phan khang cla nhanh tht n
Q- 1yn — phu téi phan khéang chay trén doan tir diém (n - 1) , t6i diém

Quu aatn — dung lwgng bu dat tai diém n
Run — dién tré tvong dwong clia mang ke tir diém n tré vé sau
Vidu 11.3

Cho mit mang phén xuéng nhu trén hinh (11-4a) . Tong dung lugng bl Qpy =
300 KVAR.. Hay tinh dung lwong bu t6i wu cho tirng nhanh, néu dién tré va phu tai

phé&n khéang cua tirng nhanh nhu sau :
r>=0,006Q , Q1= 350KVAR
rs=0,004Q , Q=250 KVAR
rn=001Q ,Q;=150KVAR
r,=0,008Q ,Q,=100KVAR
r;=0,012Q , Qs=200 KVAR
r,=0,025Q ,Q;=50KVAR

GIAI :
pién tré trong duong & cac diém 3, 2 va 1.
gz 2012x0,025 _ 4 550
0,012+ 0,025
g = 0,008(0,004 + 0,0081) = 0,0048 Q
0,008 + 0,004 + 0,0081
Ry_1= 0,01(0,005+ 0,0048 —0,004950)

0,01+ 0,005+ 0,0048

C6 thé tach mang & hinh 11-4athanh 3 mang hinh tianhu ¢ hinh 11 .5
I%IEGkvar‘:‘%lﬂﬁkvaﬁ FO0kvar
2 5
oooes H350kvar o ATHTARS0kvar g o5 SOkvar

Hinh 11-5 So do twong duong
Dung luvong bu t6i wu cho tirng nhanh :
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0. (500-300)0,00495

Quu1 =15 0,01 =51 KVAR
Ouy 2 = 100 - 320 ‘02‘(‘)%);’ 0048 _ 40 KVAR
Quus = 200- Z=ZORIE 172 KVAR
Quue=50- Z- 2V 55 KVAR
VD: Cho mang dién nhu hinh vé:

S, = 100+j100, =02

S, = 300+j400, =01

S, = 200+j500, t3= 0,05

S, = 100+j200, f2= 0,02

Phan phdi dung lugng bu toi wu cho mang dién trén, dé toan mang dién dat. Cosg =

0,95

Gial: 3" Q = 1200KVAR

> P =700KVAR

g . = % _ 1200 _1714 cosp = 0,5
P, 700

Coson, =0,95, tgu, = 0,3286

Q,, =P(tgj . —tgj ,)=700(1,714-0,3286) = 969,78KVAR
Me = (£+ l+ i +i) =0,0118Q
r

1 r.2 r3 4

= 86,44KVAR

= Q. 1200 - 969,78).0,01178
Qbulel_(Qr—Qb'rtd 2100_( 02)
1 ]

(1200 -969,78).0,01178

Qpye =400— = 372, 7KVAR
01
O, =500- (1200—969,78).0,01178 _ 445 76KVAR
0,05
0., = 200 (1200-969,78).0,01178 _ 64 AKVAR
0,02
K
Quu = Q-2 » k,, =0,004
Ky
K - Q_.Z(Z_ Q,, . 100.(2,2 (o 86,44) 14105
U] Q 0,4 100
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Cau hoi va Bai tap cubi chvong 11
Cau hoi:
1. Néu khai niém chung vé hé s6 cong suat vatinh chat ctia n?.
2. Néu y nghia vamuc dich cla viéc nang cao hé s6 cong suét cos?.
3. Néu céc bién phap nang cao hé s cdng suat cos@?
4. Néu céc phrong an chon thiét bi bu, c&c hinh thirc bu?.
5. X4c dinh vi tri bu va wu nhroc diém tirng vi tri bu?
6. Phan phdi dung lugng bu trong mang hinh tia va phan nhanh?
7. X&c dinh dung luong bu t6i wu?.
Bai tap
1. Cho mang nhu hinh 11 -6.

Hinh 11-6
Biét S,=100 + j100 r=0.2Q
S,=300 + j400 r,=0.1Q
S,=200 + 500 r;=0.050Q
S,=100 + j200 r,=0.02Q
R1,=0.05Q r,3=0.05Q r,,=0.08Q

a. Tinh dung lugng bu tirng nhanh biét hé s6 cong suét yéu cau cosp e = 0.95
b. Xéc dinh tén that cong sudt trudc vasau khi bu.

2. MOt dudng day phan phdi 3 pha, day nhom, dién &p dinh mtc 22 kV, cung cép cho
mot tai tiéu thu c6 cong sudt 500 KW,Cos ¢ = 0.8, khoang céch truyén tai la 5 km. Bé
cdi thién hé s6 cong sudt trén duong day Ien 0.95 ngudi ta dat tu bu ngang. Hay tinh:

a) Cong sudt cla tu bu.

b) Bién dung cla tu bu trong 2 treong hop:
-B0 tu dau hinh sao
-B0 tu dau hinh tam giac
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3. Cho mang dién nhu hinh vé:

|_1, Fl L21 I:2
- $,=100+j100 kKVA ¢
, M-70; M-70; M-95;

- S$,=150+j200 kVA | L=s0omét _|L=somé&  L=sOmét|
- =300+j400 kVA v v b4

S ] s, S, S
- L1:40 mét, L2:60 mét, F]_:Fz:M'].SO

Hinh 11-7

a. Tinh toan va phan phdi dung luvgng bu dé hé s6 cong sudt clia mang dat 0,98?
Biét mang di day dong dat hé.

b. Tinh chon tu dién cho tirng pha va dién tr& phong dién & phu tai S ,?

4. Cho mang dién nhu hinh vé 11-8:
Dién tré va phu tai phan khang cac nhanh
nhu sau:

-r;=0.02Q  P,=100kW cosp; = 0.8 Qhu

-1,=0.012Q P,=200kW cosyp, =0.7

-r13=0.01Q  P3=70kW cosps=0.7 P P P

Cry = O_OO4Q [5:10@1 p CDSCPz 3. :'35%

H|nh 11 8

a. Tinhtong dung lugng bu dé hé s6 cdng suét ctia mang dat duoc 0.9.

b. Hay tinh dung lvgng bu t6i wu cho tirng nhanh trong mang dién hinh 2 twong
trng V@i tong dung lwgng can bu & cau a?

c. Xem dién khang mdi doan bang nhau c6 gia tri 0,5Q. Tinh dién 4p tai moi tai
truvdc vasau khi bu. U ngudn 400V

5. Cho hé thdng dién nhu hinh 3.

b Biét doan oa = 0,1km va ab = 0,15km.
Doan day tir o dén b cling mot tiét dién co r =
1 0,17Q/km. Chiéu dai t a dén c la 100m, day M -
70; phu tai S2 ndi tai b. Phu tai S; va 'S, co thi
c nguyén la ( kVA ). Hay:
a. Tinh dung lvong bu dé hé s6 cosf tong hop
bang 0,96.
Si=40+j30  S,=80+j60 b. Phan phoi dung luong bu tai moi tai.
c. Xem dién khang moi doan bang nhau co gia tri
0,5Q. Tinh dién &p tai moi tai truéc v & sau khi
bu. U ngudn 400V

» O

a
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