GIAI PHAP DO KIEM
VA DANH GIA
TINH TRANG SOLAR

03 VUNG QUAN TRONG
Vung 1: Dan pin nang lwgng mat troi
Vung 2: Hé théng inverter va diém dau ndi dién
Vung 3: Vung thiét bi trung va cao thé
(tram 110kV/22kV va switchyard)
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KIEM TRA HE THONG
DAN PIN NANG LUONG MAT TROI

1000V Test Solutions 1500V Test Solutions

" & ol
£ p— Y,
| Fla

PVI50 String Checker 1000V 15A PVZ210 1V Curve Tracerl000VI5A sojar Utility Pro String Checker1500V 40A

Voc. Isc. Rpe. Riso, Voc. Isc, Rpe Riso, _ Voc, Isc. Irradiance, Cell Temp, Ambient Temp
Amp Clamp, Amp Clamp, Curve Tracing



KHAI THAC HE PIN NANG LUQONG MAT TRO1 MOT
CACH AN TOAN VA HIEU QUA

* Hién nay cac cong trinh dién nang lvgng mat troi
ngay cang phat trién nhanh va yéu cau vé viéc lap
dat, van hanh an toan, hiéu qua cta hé théng pin
nang lwvong mat troi la rat quan trong.

« Nhiéu trweong hop ghi nhan cac rdi ro chay no,
hong héc dén tir viéc khong tudn thu dang quy
trinh 1ap d3t va kiém tra ddi v&i hé thong pin
nang lwgng mat troi.



Cac nha thau xay lap hé
thong can cé day du thiét b,
con ngu’dl va kinh nghlem
trong viéc lap dat, bao tri va
van hanh hé thong Hién nay
tiéu chuan IEC 62446 la tiéu
chuan quy dinh vé cac yeu
cau vé khao sat, lap dat va
bao cao tinh trang van hanh
clia hé thong pin nang luong
mat troi. Vi vay cac thiét bi
do kiém phai cé cdu hinh phU "Ru7o luon tiem an kni van hanh va kha
hO’p vai tiéu Chué’n Cﬂa IEC thac hé thong nang lwong mat troi
doi vdi cac hé thong nang

lvong mat troi hoa lwaoi.




AN TOAN LA MUC TIEU U'U TIEN HANG PAU
Khi ki€m tra thi cong nhdn phai c6 day dd d6 bao ho lao
dong dé dam bao an toan trong qua trinh lam viéc.

Céc do6 bao hd can co bao gom :

Gang tay cach dién

S dung thiét bj do c6 thé lam viéc véi dién ap DC

1500V

Luwu v cac bién canh bao va chi dan an toan & khu vuc

do

Tién hanh cach ly dién AC ngd ra khi kiém tra

PV System
Main A.C.
isolator

ARC FLASH and
SHOCK HAZARD,
Appropeiate PPE and
Tools Requéred while
working on this
energized equipment,

-—rieee DR




TAI SAO THUONG HE THONG SOLAR FARM DU'QC THIET KE V&1 CAP BIEN AP 1500
VDC?

- Khid cap dién ap cang cao thi sy suy hao truyén tai sé giam hon va ngudi ta co
gang nang cap murc 4p nay cé thé

- Yéucau §o lwgng INVERTER it hon so vdi cac hé théng 1000 VDC, tuy nhién doi hoi
cong suat |&n hon

- Giam s0 lugng cac tu phan phdi, cac két néi lap dit hon so véi hé 1000 VDC .

CAC RUI RO TON TAI TRONG QUA TRINH LAP DAT VA BAO TRi HE THONG PV DIEN AP

CAO?

- Trong hé thong cé nhiéu PV két ndi noi ti€p vdi nhau thudng phat sinh nhiéu nguy

co Vvé an toan.

- V&i hé théng 1500V s6 luvgng INVERTER it hon tuy nhién cong sudt I6n hon va yéu
cau vé viéc bao tri va van hanh cao hon. Doi khoéi kha nang dy phong cao .........

- Déc biét cdc hé théng dién dp cao ludn tdn tai nhiéu van dé phirc tap va nguy hiém
cao cho ky s van hanh, bao tri,...




KHAO SAT VA DANH GIA TINH TRANG HE
THONG SOLAR

Bui ban trén




KHAO SAT TRU'C QUAN

Gay, mon, bi xé rach

Pt day do déng vat cdn
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Cac 16i thwong gap:

+ Chudt, loai gdm nham can day dan

+ Connector bj bién dang

+ Diém két ndi chdy, hong do dién trd tang.
+ ..




KHAO SAT VAT LY

Kiém tra thiét bj cd bi oxy hda, mon hay cap
bi hong hay dong nudc.




LU'U Y : Khi kiém tra hé thong PIN can vé sinh lam sach bé mat
trudc khi kiém tra va danh gia Cac tdm PIN bi bam bui gy suy
giam hiéu suat thuc ciia hé PIN mat troi. Bui khdong chi gay ra
suy giam hiéu suat ma con gay pha nhiét trén CELL.

Hinh anh nhiét cho thay su thay d6i nhiét do trén bé mat tdm pin, cao hon so vdi binh
thuwdng hodc vj tri 16i bat thudng gay nhiét d6 cao.



. MUON TANG HIEU SUAT THI LUON
BAO DAM VE SINH SACH BE MAT.

{ * KHI KIEM TRA TAI SITE CAC KY THUAT
VIEN LU'U Y KIEM TRA VAN DE NAY

TRUGC KHI O

Tiéu chuan IEC 62446:2016 qui dinh bdo cdo, commissioning va khao sat
cho hé solar hoa ludi

Tiéu muc 690.1: Quy dinh vé cac hé thdng chudi PIN, hé inverter, hé sac
cho solar hoa ludi hoac hé solar déc lap

Xay dung qui chuan vé an toan trong van hanh va 13p dit hé théng solar



IEC 62446 VE KIEM TRA VA DANH GIA HE THONG NANG LUONG MAT TROI

CATEGORY TEST 1

6.1. Danh gid hé théng tiép dia (kiém tra
thdng mach két ndi va ndi dat cla tiép dia)
6.2. Danh gia phan cuc

6.3. Kiém tra td k&t nSi (Combiner box)
6.4. Kiém tra dién ap h& mach cla chudi
PIN (string voltage)

6.5. Danh gia dong dién cha chudi PIN
(dong lam viéc va dong ngan mach)

6.7. Danh gia cach dién cia mach DC

CATEGORY TEST 2
Kiém tra dac tuyén duwdng cong |-V




QUY CHUAN DANH GIA TIEP BIA THEO
IEC 62446 : 2016

Khung chudi pin (frame) can duoc két ndi vai hé théng
ti€p dia phia DC, phép th{ nay gitup kiém tra tat ca cac két
noi v&i ti€p dia & trang thai tot, ddm bao théng mach.

Phuong phap kiém tra:
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ZERO may treere khi do Pbanh gla hé thong két nél dat



QUY CHUAN DANH GIA TIEP DPIA THEO
IEC 62446 : 2016

* Hé pin lam viéc & dién ap cao dén 1500VDC nén viéc kiém tra cach
dién DC la rat quan trong nham dam bdao an toan cho viéc van hanh
hé thong va cac ki thuét vién bao tri.

* Phwong phap kiém tra:

B o
Lwra chon thang do dién ap : 250V, 500V va

- 1000 V

o e's
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s

dién tam PIN

:r||

Kiém tra

Tien hanh do tai tt Combiner



KIEM TRA TAI TU AC/DC COMBINER

Buwédc 1 : Cich ly AC/ khda
AC Isolator

Bwd'c 2: Lwa chon giai dién
ap DC lam viéc cua thiét bj
do lam sao it nhat I&n hon
2 1an dién ap can do tai tu
Combiner.

Bwdc 3: Tién hanh kiém tra
dién ap tai cac cau chi tw
cwcduong (+)vaam(-).
Bwdc 4 : Sau mobi phép do
lwu dit liéu dé [am két qua
danh gia




QUY CHUAN AN TOAN KIEM TRA
STRING (CHUOI PV)

Chuan bi day du thiét bi
va d6 bao hd phu hop
Két n6i dam bao lay tin
hi€u tot nhat co thé
Tuén theo hudng dan an & 4
toan tai vi tri kiém tra %
DPam béo thiét bi dang &
cap dién ap phu hop can
ki€m tra




e Pam bdo két ndi tot v&i cac

LU'U Y QUAN TRONG KHI PANH GIA
KHAO SAT HE THONG PV MODULE

Phai lam sach cac tdm pin .

PV trudc khi ti€n hanh kiém

tra, dé két qua do 1a chinh e |
xac nhat

Khi kiém tra luén chon thoi
diém cd gid tri blrc xa tot va
on dinh nhat

Lap d3t cam bién birc xa va
cam bién nhiét do trén cung
mot chudi Pin va cdm bién
nhiét d6 dat tai vi tri phia
sau clia tdm Pin.

Tién hanh do I3p lai nhiéu
lan néu két qua do co sai
biét qud |&n so vdi thdng s6
clia nha san xuat dé tim ra
nguyén nhan

ti€p diém can do



PANH GIA DAC TUYEN
PUONG CONG I-V CUA TAM PIN

« Cong suat tao ra bdi tdm pin
la moi lién hé cua dién ap va
dong dién dugc san sinh boi
cac PV module. Bang viéc
Xay du’ng dwong dac tuyén
tuyén du’o*ng cong |-V tu luc

Current

khong tai dén khi ngdn mach
giup danh gia trang thai lam
viéc cua PV module

* Ngudidung co thé xac dinh ”
vi tri cla cong suat cuc dai oo
Mpp (vi tri giao nhau cua
Impp va V mpp )

* Ngudidung co thé diéu
chinh tai theo théng sb nay.

Voltage

Current

Voltage Voo



Hé s6 lap day FF

Hé sb lap day- Fill factor

(fill factor)

FF

Current 2 ¢

__Impp*xVmpp  Area A

B (Is/c*Vo/c) ~ AreaB

Voltage

Mg

Hé so lap day (FF) 1a ty so gilra cOng suat cuc
dai thuc té so vdi cong sudt ly tudng tai diém
cé dién dp ha mach (V, ) va dong ngan mach

(Isc)

* Hé sé lap day dugc xem la moét chi diu vé
hiéu suat ctia PV module phu thudc vao
vat liéu ciu thanh tdm pin nhu loai keo,
loai cell ...

* Né&u gid tri do duoc thuc té sai khac nhiéu
so V@i gia tri cong bd clia nha san xuat thi
dé la chi dau cho 16i ton tai trong hé théng



PANH GIA DPUONG CONG |-V

Tat ca cac nha san xudt tam pin déu cong bo cac biéu d6 ddc
tuyén duong cong I-V. Do do, ky thuat vién c6 thé kiém tra va
so sanh gia tri thyc té vai gia tri tuyén bo cua nha san xuat.

* Hé so lap day duwgc xem la mét chi dau
vé hiéu suat ctia PV module phu thudc
vao vat liéu ciu thanh tdm pin nhu loai
keo, loai cell ...

* Né&u gid tri do duoc thye té sai khac
nhiéu so vé&i gia tri cong bd cla nha
san xuat thi dé 1a chi dau cho 16i ton tai
trong hé théng.

Isc

Max Power Point

Current

Voc

Voltage

IEC ¢

1EC

€ Am

THERMAL CHARACTERISTICS

NOCT 46"
1C v_

1c = 0 30 %%
Tce_ {
Operating temperature ~40°Cto 85°C

1V turven for Solarward Sunmadule M SW 250 moro ot
I15°C onll terrgertime

Mt it age (V)



Current

Yéu t6 anh huwdng duwong cong |-V
|-V curve

Maximum power increases with increasing irradiance
Maximum power voltage changes little with irradiance

Current increases with

1000 W/m? A constant resistance

750 W/m?

500 W/im?

250 W/m#

Voc changes little \\
with irradiance
Constant
Voltage Temperature
2 ? s LIVLN
Anh huong blrc xa nhiét

°

°
°

Current

e Increasing
temperature
reduces
power output
Increasing

temperature
increases current

Increasing temperature
reduces voltage

T=0°C
T=25°C
T=50°C ——Pp

Voltage
Anh hudng nhiét dé

O muc birc xa thap: Dudng cong I-V thay d6i rat 16n.
Blrc xa tdng = Dong tdng = Cong suat toi da tang

- Dién ap thay déi it vdi sy thay d6i cha birc xa

Nhiét do tang - Dong tang nhe
- Giam dién ap

- Cong suat dau ra giam.



banh giagiatriV_, I,

oc’

1. Néu gla tri V. do dwoc sai khac so vé&i gia tri Voc ky
vong, c6 thé do:

+ LO6i ngdn mach diode bypass (shorted bypass diode)
+ LOi gidm cap cam &ng dién ap (potential induced
degradation)

+ LOi k&t ndi hodc day dan

+ Phan cuc nguoc (reversed polarity)

2. Néu gia tri I do dwoc sai khac so va&i gia tri Isc ky vong, co
thé do:

+ LOi n6i dat (ground faults)
+ V&t nirt nhd (micro cracks)
+ .



Du dodn nguyén nhan 16i theo

dac tuyén duong cong I-V

Voltage

+ TaAm solar bi ban/ che khuat
+ Tam PV module bi giam cap (I3o hoa)

+ Gia tri brc xa s&r dung cho phép do
khong chinh xac.

2. L6i ting do doc
+ Dudng dan shunt ton tai trong PV cell .

+ Dudng dan shunt ton tai trong két noi
PV cell.

+ Dong | cia module khéng khédp

3. L6i t6n hao

+ Day dan PV (PV wiring) cé dién tr& qua
cao hodc kich thudc khéng du.

+ K&t ndi trong chudi cé dién trd tang
cao.

+ Pién trd trong chudi PV module tang.
4. L6i gidm do déc

+ Dién trd chudi ting

+ L6i két ndi trong chudi kém.

5. L6i dién ap giam

+ L6i bypass diodes

+ Chudi PV string bi che m& 1én.

+ Solar module bj gidm cap (l3o hda)



Y nghia dwong cong |-V

Dua vao sy thay d6i dwong cong I-V va hé s6 lap
day FF so v&i duong baseline—> Dy doan van dé
goc ré cla loi dang xay ra.

, Expected curve

Effect of shading or damaged cell ™. |

Voltage

Anh hudng béng che
hoac cell hong

____Expected curve

Effect of module degradation or somng' \

Voltage

Anh hudng dién tré day quan
cao hodc van dé két ndi

Voltage Vo

Tam pin ban hodc xudng cap



Kiém tra PV strings

Solar Survey 200R Irradiance Meter v SolarCert Solar PV Reportinag Software

Solar Survey 200R Mounting Bracket >olarCert Sola

$SEAWARD




Kiém tra PV module

Solar Survey 200R Irradiance Mete

A .

olar Survey 200R Mounting Bracket | AC/DC Current Clamp Other Accessories

w

#SEAWARD




Tiéu chuian:

(1) Commissioning test
IEC 62446:2016

(2) Pudong cong I-V curve
IEC 61829:2015

PV string kit

1 Kiém tra strings |én dén

1500V 40A

+ Dién ap hd mach V,_
+ Dong dién ngdn mach

ISC

+ Blrc xa (W/m?)
+ Nhiét d6 moéi trwong
Lwu trit 1én dén 999 ho
so dir lieu string

PV module kit

Puong cong I-V curve

Hé sb Fill Factor

Ground continuity

PV string
(open circuit voltage-
1000 VDC)

PV string
(short circuit)

PV array insulation test
250/500/1000V

Test:
+ individual PV modules
+ String



PANH GIA
CHAT LUONG BO CHUYEN DPOI

|NVEER FUNCTlONS
| ‘._."‘ o < h = (ﬂ

MDA-550




High Voltage Solar

Panel

PV

High Voltage DC/DC
Converter

Isolated IGBT Gate

Inverter

High Voltage Solar

Communication Bus RS-485,

DC

DC

2

Isolated Current and
Voltage Sensing

Solar PCE

CAN, Ethenet Control
€ Module
uP
2
1 | Kiém tra danh gid dang séng DC dau vao bién tan
2 | Danh gia dang song, chat lwgng dién dp- dong dién va tan s6 dau ra




Panh gia chat lvgng bién tan trong
qgua trinh hoat dong

1. Danh gia chat lwong DC dau vao- khi cé tai

Drive DC Bus

BUL 10kHz K>

AUTO

Dang séng dién ap DC rat quan trong

: doi vdi bién tan, chat lugng dién ap
E ............................................................ Dcyéuc‘éu:
5 + Dung dién ap.
a. ? ? ~n . o« A Vé ~N
.; ............................................................ +‘Dambaodom!n—go’ndlenapthap.
: o = .+ : Sy batthuwong dang séng DC la dau

SAVE
T0 REPORT




Panh gia chat lvgng bién tan trong
qua trinh hoat dong

2. Danh gia dang séng AC ngd ra bién tan

Drive Output

SAVE

T

1

TO REPORT | Upk Apk

DRIVE OUT
MENU

BUL 10kHz K>
AUTO

HARMONICS

Xem xét dang song dién ap- dong
dién- tan s6 ngd ra bién tan cho
ta cdi nhin tong quan vé chat
lvong béd nghich lwu chuyén tin
hiéu DC dau vao thanh tin hiéu
AC ngo ra.

Viéc méo dang AC ngd ra la dau

hiéu cho thay:

(1) B6 nghich lvu khong tot

- Sinh ra méo dang va song hai
d4au ra cao, néu s dung sé dé
hu hong thiét bj dién tl, diéu
khién trong hé théng ciling
nhw day mét lvong hai dang
ké 1&n ludi dién phan phéi.

(2) Linh kién bd nghich luu hong

hodc 16ng két noi.



Panh gia chat lvgng bién tan trong
qua trinh hoat dong

2.1. Banh gid d6 mét can bang dién ap déu ra bién
tan (output drive)

485 A= BUWL 10kHz K
a7 %Un

SAVE iUJ_}'_:L_‘,!:.Lf;ﬂ | DRIVE OUT | ponmonics

TO REPORT PEAK ; MENU



Panh gia chat lvgng bién tan trong
gua trinh hoat dong

2.2. Banh gid d6 mét can bang dong dién dau ra bién
tan (output drive)

304 U rwm. BUWL 10kHz K»

A=200 U B=200 U C=200 V 10ms Trig: AJ
SAVE I[TJIZI,IIEII; I DRIVE OUT | ponsonics

TO REPORT



PANH GIA
CHAT LUONG PIEN NANG

 PIEM PAU NOI PIEN

\




CHAT LUONG PIEN NANG

Thong tw 39 :

1. CAc tiéu chudn van hanh hé théng dién phan phbi.
2. Pau tw phat trién lwéi dién phan phéi.

3. Dw b&o nhu cau phu tai dién.

4. Piéu kién va tha tuc dau ndi vao lwdi dién phan phdi.
5. Dieu do va van hanh hé thong dién phan phai.

6. Do dém dién hang tai cac diém giao nhan gitra lwdi dién phan phdi va nha
may dién dau ndi vao lwai dién phan phdi khdng tham gia vao thi trwong phat
dién canh tranh va Khach hang st dung lwéi dién phan phbi.

Thong tw nay ap dung doi véi cac doi twong sau:
1. Pon vi phan phdbi dién

2. Khach hang st dung Iwdi dién phan phéi

3. Tap doan Dién lwc Viét Nam



STT

Mot sO thdong s chinh can danh gia

Théng s6 ghi nhan

Tan s6

D6 nhap nhdy dién ap
Pst, PIt

Séng hai

Y nghia danh gia Tiéu chuan danh gia

Theo diéu 4- muc 1- chuong I
va diéu 40- muc 2- chwong V
thong tw 39/2015 Bo Cong thuong

Danh gid dod 6n dinh tan sd trong qua
trinh hoat dong cta hé théng.

Danh gid su can bang dién ap va dong
dién giira cac pha. Sw mat can bang c6
thé dan dén viéc trip thiét bj trong hé
théng.

Theo diéu 6- muc 1- chuong Il va
diéu 31- muc 2- chuwong V-théng
tw 39/2015 B Cong Thwong

Theo diéu 8- muc 1- chuong Il va
Thong qua d6 nhap nhdy dién dp danh diéu 33- muc 2- chuvong V
gid su nhiéu loan bién d6 dién 4p theo .
thoi giana Banh gia sy 6n dinh dién ap va diéu 40- muc 2- chuong V
ngudn cap. thong tw 39/2015 Bo Cong

Thuong

DPanh gid téng d6 méo dang sdng hai dién Song hai dién &p- theo didu 7- muc
ap va dong dién cling nhu cac thanh phan 1- chuwong II- thong tw 39/2015 Bo
bac hai riéng ré. Cong Thuong

Séng hai dong dién- theo diéu 32-
muc 2- chuong V- thong tuv
39/2015 Bo Cong Thwong



Cac van dé vé chat lvgng dién

Thay dbéi dién ap,
Tang ap / sut ap
Ngat dién dot ngot

—

Gai dién ap
Séng hai N " 7
Thay doi
Mat can tan so

bang



THIET Bl DO DE XUAT

Fluke 435 Series Il - May do va phan tich chat lwong dién ning
Phu hop vo&i nhu cau do va kiém tra theo théng tw 39

» Thiét bj do va kiém tra cac
théng s6 chat lwong dién nang
theo tiéu thong tw 39 :

- Dién ap

- So6ng hai

- Nhap nhay dién ap
- Can bang pha

- Tan s6

» Tinh toan ton that dién nang
trong hé thong

- Tén that ky thuat
- Tén théat phi ky thuat




Pap ng cac tiéu chuan qui dinh
vé dién cla thé gioi

Tiéu Chuan Po Lwong Va Panh Gia Chat lwong dién nang: IEC & EN
1. IEC: Tiéu chuan ky thuat dién do Uy Ban K§ Thuat Dién Qudc Té ban hanh

IEC61000-4-30:2008 “Electromagnetic compatibility (EMC) (twong thich trwdng dién twr) Part 4-30:
Testing and Measuring Techniques — Power Quality Measurement Methods”

IEC61000-4-7:2002 “Testing and Measuring Techniques — General Guide on Harmonics
and Interharmonics Measurements ”

IEC61000-4-15:2003 “Testing and Measuring Techniques — Flickermeter Functional and
Design Specifications”

2. EN: ,Nhém thuc day tw do mé&u dich & Chau Au, cac nwéc Chau Au bat
dau thong nhat cac tiéu chi chuan tr nam 1985.

EN50160:1999 “Voltage Characteristics of Electricity Supplied by
Public Distribution Systems”



TINH TOAN
TON THAT NANG LUONG

Céng suat hiru cong

kW Energyloss Calculator

" P > ¢ 0:00:27 RIAm]
Er? énr?gslligp: éanng Total Loss  Cost
\ Effective kll 61.1 kU 159 g 158.71 e

T&n hao do mat can Reactive kvar 421 U 752 $ #5.21 thr

bing mmmd Unbalance kUA 123 U 594 5 s5.94 /hr
, __~ Distortion kUA 164 1l 338 s 33.81 /e
Ton hao do séng hai Neutral H 82 U 43 s o045 e

Total MH§240

Dong trung tinh _ :
1122911 12:30:33 120V 50Hz 38 WYE  EHS0160
x £ x .z LENGTH DIAMETER RATE HOLD
Tong so tién ton h 100 m p5mm2 METER g q0/kwunh  RuN

hang nam




DANH GIA CAC VAN DE LIEN QUAN
NHIEU LOAN CONG SUAT

D4u hiéu

- Méat dién dét ngot

 Nhay CB

« Hoa don tién dién tang

« Pén nhép nhay

« Thiét bj hoat ddng 6n va néng hon

« Thiét bi nhanh héng hoc

« Hiéu suéat thip & Ngirng may dot ngot
- Méat di¥ liéu trong thiét bj dién tor

Nguyén nhan

» Voltage dips & swells ( Tang / Sut ap )

» Transients ( Gai dién ap )

« Noise interference ( Nhiéu )

« Harmonic distortion ( Séng hai )

. Under,/ over voltage or current ( Dwéiap /
Tang Ap hoac Dong dién )

- Voltage unbalance ( Mat can bang dién ap )




DANH GIA SU XUONG CAP
THIET BI PIEN TRUNG THE- CAO THE
TRONG QUA TRINH VAN HANH

Phdéng ap cuc b cho bushing
va trong may bién ap

s st
FETIT

b

4
—
—_—
=

B

Chup anh nhiét



DINH NGHIA

Y KIEM TRA PHONG AP cUC BO

1. Phong ap cuc bé la gi?

Theo IEC60270, phong ap cuc bo (PD) la hién twgng xa dién cuc b, chi tao cau pha
hong cach dlen mot phan Xay ra gitra cac phan dan hodc lan can phan dan. Phong ap
cuc bd (PD) la sy xubng cap cach dién cla thiét bi trong qua trinh hoat dong.

PD xudt hién tai nhirng khu vure chju rng suat gay ra bdi tap cha’t/ 16 héng bén trong
|&p cach dién hodc noi tiép giap nhod ra ngoai. Khu vire chiu tng suat dugc hinh thanh
khi cé vi tri nhon hodc nho ra quanh phan dan.

Hoat dong PD dién ra khi thda 3 diéu kién:
(1) CS dién ti tv do khéi dau
(2) Thac dién t& dwoc hinh thanh thong qua qua trinh ion hoda
(3) Tén tai co ché hoi tiép .



Biéu hién phdng ap cuc bd

1. Biéu hién héa hoc
+ Dang bot trang cd mui ndng cla bét axit nitric.
+ Dang ra ten xanh cua Cu* khi bi oxy hoa.
2. Hién tvong phat nhiét

3. Anh sang- phéng h6 quang

4. Thay doi dién tlr trwdng

5. Am thanh phéng dién



Cdc dang phong ap cuc bo (PD) thuong gap

L6 khi bén trong Bé mat co vi tri “Floating electrode”
cich dién nhon, khéng déu mat kim loai gin
trén phan dan phan dan

I N "

Hinh thanh cay Corona Pt Phong ap tu vi
" . A L Phong ap bé mat ) N
dién trong lop Xuat hién tai vi tri . tri do dién
) o AR Surface discharge . R
cach dién nhon o dién ap cao trwrong gay ra



1. Hién tuong dién cuc troi
Floating electrode

HV electrode

MV Switchgear: GIS: Joints
Bus Bar Bushing N Transformer: Bushing
TG trung thé: ] e GIS: M4y bién ap:
Dau bushing cla busbar ™ Dau khdp noi Bushing

ov

Earth electrode




2. L6 khi- Void

GIS: Basin-type Insulator



3. Phéng dién bé mat- Surface

Switchgear:
Contact of CB




Hau qua

1. Thiét hai vé kinh té do
dirng may ngoai ké &
hoach khi su co xay ra
cling nhu chi phi thiét
bi dw phong thay thé.

2. VAn dé an toan lién
guan nguoi van hanh
trong tram.

3. Nhirng thiét hai
khong luvong trudc
duoc.

> TIN MUNG LA TAT CA NHO’NG SU’ cO TREN PEU CO THE PHONG
NGUA NEU DU'OC PHAT HIEN VA SU’ LY SOM.



Wireless Sensors
HFCT S00kH: - S0MHz
UHF 300MHz - 1,5GH:

Thiét bi dé xuat

PN

"3

PDETECTORKIT 1

Acoustic Sensors

Contact Probe 20kHz - 300kHz
Dish Concentrator 40kHz
Extension Wand 40kHz

AE/
ULTRASONIC/TEV/UHF/H

Loai dir liéu:

= Bién dd TEV va biéu d6
xung- pulse spectrums

= Bién d6 UHF, chu ky don-
single cycle,

Biéu d6 pha PRPD-2D va

PRPD-3D

= Bién do AE & Ultrasonic,
pha, va biéu d6 dang séng

PD Detector - Main Handheld Unit u Blén d6 HFCT, bléu d‘é
Built-in TEV Sensor 3MHz - 100MHz2 S|ng|e' CyC|e, PRPD'ZD Vé

Built-in Ultrasonic 40kHz

PRPD-2D & PRPD-3D Analysis PRPD'3D



CONG NGHE PO KIEM PD

= UHF

= TEV

= Am thanh- AE

= Siéu am- Ultrasonic

= HFCT




CHE DO ACOUSTIC AMPLITUDE
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ACOUSTIC WAVEFORM

AE Wavelorm

Acoustic waveform mode ( 2
cycle domain)
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M~
[
Sarphe Tere 01460804 1]1:33:18
| yoral Sowr Lol
laar 14
154
i) | NG Pusk
— — —— l £ Mot
) |
Irase e
t E
- |
§...
2 ' |
£ N | \
L | | ‘ v |
|
4 |
5 A
W 3
| |
-4}
T T X T 7 i
0 130 <0 no ann (2o el

t x106ms




UHF- Biéu d6 pha 2D & 3D
va mot chu ky (single-Cycle)

UHF PRPD2D&PRPS3D
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Phan tich: Xac dinh dang PD

» Phan tich biéu d6 pha [Tl
PRPD va biéu d6 chuoi *
xung PRPS cho phép Corona PRPS. |
xac dinh dang PD dua | / .

Corona, Floating Electrode, Particle, Void, and Surface Discharges

trén su phan bd pha va e N | =
xung PD. _ _ =
- Floating Electrode PRPC | | Partcie PRPS
s PRE ‘ urface PR -
j]' | ”h
' ' l’”“’?& &




PHAN TICH XU HUONG
TREND ANALYSIS

st as - T
' ooy ———
’ "1 TN -

. Tren man hinh clra s6 nay, ta co the xem cac di¥
iéu qua khur trén cung 01 ctra s6 man hinh véi
niéu do truc quan- tir dé nam bat duoc tién trinh
ohat trién 16i cda thiét bi cu thé.




BANG SO SANH DU LIEU
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= Bang kiém tra cac thanh phan
= Cho phép so sdnh dd trwong phan gilra gid tri dit liéu ghi nhan tir phép kiém tra



Thiét bj da nang-
(*rng dung cho nhiéu thiét bi



Cach st dung Pdetector
Poi vdi GIS
GIS External Cam bién

UHF Sensor  UHF

"B Internal cam bién siéu
| Ultrasonic am tich hop
4 / Sensor trong thiét bj

Sensor
Cam bién 4m

thanh tiép xac ™ = S

\

HFCT Sensor PDetector




Cach st dung Pdetector
Doi vdi MBA

________________________ .
External :
I e UHF Sensor |
Internal Cam bién UHF ngoai |
_________ _— Internal
Cam bié& \ 1 - : A P am thanH tiéplxuc CEeL
S Sy - : Sensor V) Sensor
UHF gan
bén trong Valve Cam bién siéu am tich
UHF Sensor N 5“'_ hop trong thiét bi
/Cém bién UHF tai valve
& ———— >

™

PDetector

HFCT Sensor -‘T

Cam bién HFCT



Cach stir dung Pdetector

Poi v&i td trung thé- MV switchgear
MV Switchgear

--------------

Cam bién TEV tich hop

|
{  Internal
Cam bidn : TEV Sensor
am thanh tiép xuc * Internal
AE Contact Ultrasonic
Sensor
External Heor
UHF Sensor Cam bién siéu

am tich hop

Cam bién UHF~, | |

1

PDetector



CACH SU DUNG PDETECTOR
pOI VOI| CAP

Power Cable

® Cam bién UHF

External
'/ UHF Sensor
i o

HFCT Sensor
Cam bién HFCT

I
|
; AE Contact :

Sensor I
& Cambién ¢

I
|
: Internal
: Ultrasonic
am thanh tigp xuc v Sensor
Cam bién siéu
am tich hop

X

PDetector



