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HV Capacitor Unit

Application in Power Grid
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HV Capacitor Unit

Product Portfolio

2 3 : ¢
Single-Phase Capacitor s £
- Oil immersed Capacitor ki - Ol |mr_nersed_ e |
Unit-AC Capacitor Unit-
- Single-Phase capacitor Unit Apply for DC Project
3 types of fuse configuration
protection: Internal fuse,
External fuse and Fuseless
Special Capacitor Jv
- Three-phases Capacitor - Surge Capacitor f §
Apply in industry project, Apply in industry project,
improve power factor improve power factor A
a
H“_Jd
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HV Capacitor Unit

Production Specification

LTI
Tt o

Internally Fused
Voltage Range: 1 - 14.4 kV
Power Range: 100 - 1200kvar (50 or 60 Hz)

[
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Externally Fused
Voltage Range: 2.4 - 25 kV
Power Range: 100 - 500 kvar (50 or 60 Hz)

[
|

%§§ hbhmadd Fuseless Units (ABB Design) Standard -
— " Voltage Range: 12 - 25 kV .t IEC60871-1 ( 2005 )
Power Range: 300 - 1000 kvar (50 or 60 Hz) . GB/T11024.1-2001
DL

Fuseless banks (Conventional Design) \EEE

Voltage range: Min. 46 kV Other standard req. by
Power range: Min. 3 Mvar (50 Hz) customers

[«
|-

A\ IR R
'Y id



HV Capacitor Unit
Oil Type 3-PH Unit

Voltage range: 2.4 - 20 kV

Maximum power: 500kvar (50
or 60 Hz)

Maximum current: 180A
Internally connection: AorY

Apply for electric motor or
industrial load, improve
power factor
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HV Capacitor Unit
Oil Type Surge Unit

| &

o — Single-phase (Europe, IEC)
—_—— Voltage range: 1 - 36kV
—

Capacitance/electrode: 0.13- 0.65uF
Standard: IEC

-
((

&

Single-phase or Three-phase( US, ANSI/IEEE)
Voltage range : 1 - 24kV

Capacitance/electrode : 0.13- 0.75uF
Standard : IEEE

.-
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HV Capacitor Unit

Raw material

Material Name

Main Character

Aluminum Foil

Symmetric thickness and good electrical property advantages. The
thinnestthickness could be reached to4.5um

Polypropylene Coarsening surface, stable property, high withstand capability, 9um films and above
Eilm are widely adopted.
Faradol

impregnation fluid

Improving insulation strength and biodegradable advantages, non-PCB fluid.

Bushing

The connection flange is colded pressed on the bushing which not only guarantees
the insulation strength but also the mechanical strength and isolation.

Internal fuse

Adopt special material, good quality, stability and high reliability.

Discharge
Good at thermal stability and ability of overload;
Resistor
Tank High strength and corrosionproof.
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HV Capacitor Unit

Technology of Fuse

e : l H . i . h h
- = £ = B
QUL (N M= =.
R T iy e
g e = U ==
TTTTTT TTT I —
ULy 2 || 1)) T
- —~ —
lFuse Ij Discharge Fuseless

Resistor
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HV Capacitor Unit

Choose suitable fuse technology

Mvar Distribution Transmission
400
100 Internal
10 seless
1 External
1 10 345 100 1000 kV

How to choose fuse configuration depends on voltage and capacity

©ABB ADRD
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HV Capacitor Unit

Internal fuse VS External fuse

Internal fused Capacitor External fused capacitor

cause short-circuit of parallel group
more loss of capacitance

no-direct observe for fuse - can not limit current

disconnection capacitor volume limited

Limited by range of voltage VS. may not disconnect if high energy in
capacity parallel
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Capacitor Shunt Bank

Design Comparison

2 X 200 kvar

EiE:E

kil

- Save Insulation Materials:

Bushing, dielectric fluid
- Less workforce

- Less tank material

- Less shipping cost
-Ee__

v Cost Saving for customer

v Space saving

%

Enhanced system availability

v and less maintenance

» 1 x400 kvar

i &
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Capacitor Shunt Bank

Design Comparison

TBB 22-8400/200BLW 1S14P

Design A

T

= | — | —— | o
1
R R

= I i

Hi L 2 1CH 1 He—11 : =
1l 111 10 11 Il 1] 1l
1 i1 1 1 1 1L ]

TBB 22-8400/700BLW 2S2P

Design B

Y

a: -4
- -
& o
T

de ef

I
1 @
& &
& @
BT
ar

-]

Unit Fuse Type
Design & BAMTIH-Z00-TW | Exfernal Fuse
Design B BAMES-TOD-TW Infernal Fuse
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HV Capacitor Unit

Definition of capacitor unit

Capacitor bank Capacitor unit Capcitor element
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HV Capacitor Unit

Capacitor Unit Construction

Connection terminal

Nameplate

Element
Internal fuse

Discharge Resistor

earth insulation

©ABB
) A DD
March 7, 2017 | Slide 16 RAD



HV Capacitor Unit

Design principle

Available area of electrode (mm?)
A=dxw
Capacitance (uF)

- . A
Csh

Reactive power (kvar)
Q = wC U

System Specification

Operation condition
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HV Capacitor Unit
Design principle

Consideration of safety plenty level
= Film layer (3-layers is normal)
= Strong puncture- against ability

« Foil auto-folding of electrode
« Regular edge stress;
« Excellent partial discharge ability

-Foll -Folded -Foil bulge e
—!

dge

| —

D =thickness of film

-a = folded radius
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HV Capacitor Unit

Process Control

High quality raw materials, with optimized design scheme to
guarantee the product life and reliability;

Barcode System records full production process as to ensure
consistent quality;
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HV Capacitor Unit

Production process

Al folil @ > - A
Dielectric ®—2 /u T
material @2 / Internal
i @ DO
Al foil Element Fuse
=
Paintin HV test :
£ £ Impregnation
/’ = l
]

<+—

—
=
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HV Capacitor Unit
Module Assembly & Packing

Finish goods check for capacitor unit;
Connection assembly;

Rack assembly;

Unit packing and module packing;

Modularized packages of product,
conveniences for installation and shorten
working time and cost at site

©ABB
) A DD
March 7, 2017 | Slide 21 RAD



HV Capacitor Unit

Characters of Capacitor unit

(e
e

)
o

iy
- — i

* Advanced internally fused technology
* Lowerloss

* High reliability

« Narrow capacitance deviation range ‘:_

* Better weight/per kvar ratio; Ls\ t b

« Good sealing; i
« Compared with others better ability at over voltage and over current;

* Inside discharge resistor

* Wide temperature range

» Suitable for varies of climate condition and frequent operations

» Tank painting gives a good reflection of ultraviolet, aging slowly, high anti-corrosion;

» Strict selection and control of auxiliary material to guarantee the quality stability of
capacitor;

« Two-dimension ID nameplate, long term quality tracing and easy for follow-up
purchasing

(1w
e
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A
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HV Capacitor Unit

Characters of Capacitor unit

IEC60871-1 standard requirement

8.2 Loss requirements

The requirements regarding capacitor losses shall be agreed upon between manufacturer and
purchaser.

The value of capacitor losses is that measured under the conditions of 8.1,

Requirement from China utility power company standard

5.24 MEMIETME (tgd)
BRI LHAZIRBUE BT, 20°C M8/ IF VE N M5 T Fill:
TR &SR REREN A I T 0.08%:;
SESr BRI A8, 5 i H A A 22 R A o A PR L B A AT 0.03% .

ABB capacitor unit: 0.02% or 0.015% 40W/200 kvar or 30W/200kvar
Local company: 0.1% 200W/200kvar
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HV Capacitor Unit

Characters of Capacitor unit

BT BalSit FEIH e

& IEEMRPC B PHT & AR
. ) BB ET e o 4 —
® 1 F A 8 E2E) 258 FRATEMRERTL2T 2816

TEL 043(295) 1101 (%)

RRHEL &4 R

Insulation oil for
el AFREE Bk L

AR LD & 350 ST | b, &IPCB{pDEychlombiphenyl ) |
HE | mEEs | mae i R L
“*’JF L B R 7 St
W
ABEE:
:%ﬁ - 12K-01 = - ] EHEr
TREET) L ITER FRERNOC & T,
SHTIRAME I T LE L,
A= ng/kefippn & Bl — OB E R0,
0. me/ke LT I2 P C BESBSICAE S Lg 4, ERTIRE
0. 15
HaR T OB BPCBIT I 6 B AR w70 (ERR23485 553 0.15mg/k )
S |4 12 B EYIR WIA TR TL et 59—00!!01}'1;5 "e sl
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Capacitor Shunt Bank

Function & Parameter range

Installed in Transmission and
distribution network

* Increase transmission capability

 Improve power factor

 Lower line losses

 Enhance power quality

Voltage scope: 1- 1000 kV
Capacity range: 0.6 - 300 Mvar
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W for outdoor
Q for bridge different current
A for single star

Unit rated capacity (kvar)

Bank rated capacity(kvar)

Bank rated voltage(kV)
A for QBank-A

BB for shunt bank

T for bank

T BB A 35 - 60000/500 AQW

Capacitor Shunt Bank

Explanation of Type

A IR IR
'Y id
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Capacitor Shunt Bank

Structure
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Capacitor Shunt Bank

Structure

‘I
1/ |

§ B/

QBANK-A QBANK-B QBANK-C
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Capacitor Shunt Bank

Structure

QPLUS-A-Example QPLUS-B-Example QPLUS-C-Example
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Capacitor Shunt Bank
Features

May choose stainless, Hot dipped galvanized rack;

Low failure rate, annual failure rate is lower than
0.1% by statistic.

Easy to install. Capacitor unit & rack has been
installed together in the factory.

May choose ABB'’s disconnection switch;

Specific connecting structure between BV cable and
bushing;

High level of standardized installation.

Simple structure, easy to maintain
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001666 002455 .003332

.B33E-03

+416E-03

Capacitor Shunt Bank
Anti-seismic simulation

.0D2082 .002915 003748

.00124%
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Capacitor Shunt Bank
HVDC AC Tuning Filter

- Capacitors

- Rack

- Post Insulator

. Connection Cable

- Armour Clamp

- Current
Transformer
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Capacitor Shunt Bank
HVDC DC Tuning Filter

- Capacitors

- Rack

. Post Insulator

. Connection Cable
- Armour Clamp
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Capacitor Shunt Bank
Test Capacitor Bank
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Capacitor Shunt Bank

Accessary

L

i)

Q—

4

(o

\\4‘:

*

B

e
e

B
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Capacitor Bank
Series Compensation Installation for Distribution Grid/Railway

BEEEE RV, MW, MV

Input Terminal ZnO CT Output

G—Terminal
y TR 85 B S 50 A
14
18 i
: = Damping pop s
ZnO Arrester Reactor A e T -
\L& ¢ S~ T T
" a1 T —— —
3 0.4
oe [l ——Energizing \
= = PT 198
ﬁﬁ - 19. gy
£ I &
P % 5 Contoling e
Capacitor Unit Fast Bypass Breaker 1 2 3 4 5 &
EiE HE BO ®BE BT i
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Type Solution of Filter

Filtering concept

Clean Power Grid
AN

3\5 ﬁje@n(ﬁurmm
Clean water
/ $ .
J - Purification M }‘ F”ter
4 , T Dirty Current
; Dirty water

e o @°
Facio& Non Linear Loa
@0
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Type Solution of Filter

Project Process

‘ Power Quality Inquiry H Harmonic Measurement]
Test Report

Test Report ReadyH Schematic Design ]

Filter Design

[ Filtering effect checking ]

Approve

{ Produce H Delivery }———%‘ Installation
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Type Solution of Filter

Harmonics representation

LR

7\AV \\\\\ S

SO
TIPSR TR I

Time domain

20% ~

15% -

10% -

5% -

0% -

Frequency domain

11

13

17

19

23

25
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Type Solution of Filter

Power Quality Measurement

i 3% . M 2015/3/19 11:35:51 §| 2015/3/19 11:45:03
10 T

%H1 BN (V)
3

Measure unit UP-2210

-y
-

L3

o

| | { | |
L 3 “!l"‘Ilill‘I!“lll!lil ESEEEEEEEEEEEENNENEEEERNNEREDR

THD 1 305 7 9 111213141516 1718 1020 21 22 23 2425 26 27 28 20 30 3132 33 34 35 36 37 38 3040 41 42 43 44 45 4647 48 4950

Uras
i
¢ 18 5
ke wis
A
Rres 1117 —(:
Rok 1578 &N
o 141
it sawse
o
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Type Solution of Filter

Power Quality Measurement

. : Connection Diagram
Site monitor
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Type Solution of Filter C Y
Harmonic Analysis W L []
=N\

334

I, = 23  4[Sin wt —Esin Soot —;sin Toot +1llsin 11a)t+1133in13a)t —]

a

—) Fundermental current l, =

mm=)  Harmonic current 1, =+/1>~17 =0.2965I,

6 pulse rectifier THD | will be 29.65% !

MW

beﬁwmwm N

S0Hz 5 harmonic (250Hz) 7 harmonic(350Hz)

Distortion curve
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Type Solution of Filter

Harmonic Analysis

md = "1 b LPREE I AL A
401
Jbk
a
0 0005 0O 0.015 2
Jj & I L] n CI

0 6 12 18 24 30 36 42 48 34 60

- e PRSI B
md = "2 g * 80 Bl AL RN L e i
40
b
L
20
Q. N | e | md = "9k EE - SePRETE 48t L A
0 6 12 18 24 30 36 42 48 3
) i
/ 4\ ”
bl
A8 a
0.605 c-oN :/ ,
6 12 18 24 30 36 42 48 54 &0
0. i 80,
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Type Solution of Filter

Type of Filters

-

< ¢ ¢

==

Band-pass
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Type Solution of Filter

Type of Filters

)

Zn=olL
® 2nrf

—T Z¢ i ZN

fr Sk
frR="F /—
R 0 Qe

(A)
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Type Solution of Filter
Type of Filters

ZF=d_—l i i ;
VLC
I(A
’ an K IRMS l
/ i} L_E R " n
/ C2=—
N rE
= C1 =
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Harmonic Analysis

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

aiels:

Matlab Simulink

Dlela) =] a|u Qe X
28 =/ a/% A7) S

ATP

o ey
o Y f
@ & 2oy o) 260 [
¥
JT_ J__ T o
%
i35 Tl*s

5]
i

F

R E

g L
]

N

%0 800

@0o-" 807
6

0 .569.633,
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Type Solution of Filter

Harmonic Analysis

Amplification factor

e ™
k= L0435
2 — f— .
= .00k J i s
=]
o 0.935[ .
= f(x)
5 = ossk
PCCHEMELY Upom = 219392 PCCIHERAR cospl = 0958 £ D5(x) 0.825
@ - 0. = -
C ] = o -
S B ol el mm e T B
2 oix 066 . _.--—-7 7
2~ 0605 s
E 80 o i
E3 3 S ) 0495 b
g el i
= 20385 . =
— = ="l ] Technical Document
. - CO0a = va
P il ELy 345 HIPTH R b = 7“3,(‘)0_2?5_ J
. . 3 022r b
= 5 — ; .
= 0.1651 L m e m T System Study of Sakura Filter Project
E - - .
PR < 0.035F .
=t — o — —t =t — 1 REVISION
57 14783 157 2 1737 33
‘T*H‘g‘gll 12 12928 15.857 14783 15713 16.642 17.57 18.498 10426 20.355 21.283
Rev. | FamF] Deserpiion Dare
index | Chagter (C) Deptinit
A AT Firstissus 2014.08.28
ol . . | | | . W—‘ - 8 A5 Second issue 201407 14
= 2 12928 13857 14785 15713 1e642 1757 IIDRGANGE2ETEGHIBACY,Chay acteristic c Al Third Issue 201407 28
1] T ———— o Al Fourth Issue 2014.10.02
2688 £ Al Fifin Issue 20141124
= F fem3.5  [Natural power factor of fumacs 0.427. 20150210
Fault level current (RA\) emé | [The system voltage rise power factor, THD level
lind system impedance resenance are considersd.
_— [éth Harmenic i also a main component of hamenic|
L [and. if the fiter is setas 2nd, 3rd and 5th. the 4th
£ hal be ampified a lat.
P 5 Htems ote- The TCR part is not used for the calculation. If
P - k1 s just the interface of the calculation software
P = 984810 Qe=705x10° Q=0 ey
§ z
3
2
E e
A+ ceeiwww | 28.112014 [Abel Zhang frowioww | Sakura project
[— [— TS
[op— [N
—3 Aamsrate ovan | Project & Engnsaring [—— | [asra | rsarm
sax 10 L L RS B Ty 1 |y |'E‘N'"" = ] T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 bl e
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Type Solution of Filter

Real Cases of Filter solution

Customer Gwya_mg
Aluminum
220kV

System network

Operating date 2005-2011

Power System

Sd(min)12660.25MVAR
DC load :

Active 272MW
Reactive 89Mvar
AC load

Active 23MW
Reactive 12Mvar

5 Rectifiers,12 pulse per
rectifier,totally 60pulses

Power factor 0.87, target:0.92 ~ 0.984
( 5 rectifiers) 0.91 ~ 0.96(4 rectifiers).
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Type Solution of Filter

Real Cases of Filter solution

Branch 5 7 11"
TALA22-
Model 5400/450BLW TALA22-3600/300BLW {TALA22-5400/450BLW
Capacity 5400 3600 5400
kvar
Capacitance 20.7 13.8 20.7
MF
Capacity
/unit 450 300 450
kvar
Rated voltage
KV 8.32
Series & parallel 2S2P
Protect Type Double-star unbalance current protection
Inductance 19.68 15.14 4.21
mH
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Type Solution of Filter

Real Cases of Filter solution

r'llg. . cn

i’l& T ﬁn N‘"‘

.x "

Benefit to Customer Running in later stage
Power factor increases from 0.87 + As for electrolytic aluminum

to above 0.93(meet power electrolytic copper factory, adopt
department requirement) strong direct current electrolysis.

So, the magnetic inductance of
electro magnetic to nearby metal
objects have to be taken into
consideration. Magnetic metal as
racks, accessories are not
allowed.

Reduce harmonic; decrease the
electrolytic aluminum time,
electrolyzer overhaul cycle
lengthened. Electrolytic aluminum
productivity increased.
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Type Solution of Filter

Real Cases of Filter solution

Harmonics current comparison before and after
filter

Before

90
80
70
60
50
40
30
20
10

0

17

19

After

PRI T LU

27.6

12.1

85.5

55.9

4.8

3.2

30.4

23.8

B DI VB AR

1.6

0.6

2.3

1.1

0.8

8.3

6.7

I
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Type Solution of Filter

Real Cases of Filter solution
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Type Solution of Filter

Real Cases of Filter solution

T RS i

Mode1{3-635V-19.04kA)

Mode2{4-615V-1

5.23KA)

distortion (KV)

11kV voltage factor | 1.05 1 0.95 1.05 1 0.95
Running branch SO SR E N 5711 | 57,11 | 57,11
Stopped branch 13 13 13 13 13 13
PF 0971 | 0986 | 0998 | 0.947 | D.967 | D.986
THDu% 4449 [ 4532 | 4613 | 4308 | 4385 | 4464
System voltage | 031 027 0.23 031 0.27 023

distortion (kKV)

Mode3(3-520V-19.04kA) | Moded{4-498Y-15 23kA)
11kV voltage factor | 1.05 1 0.95 1.05 1 0.95
Running branch SEILLST I S| 5711 | 5711 | 5711

13 3 A3 3 A3 13
Stopped branch i ! fi i i {i
PF 0.98 0984 | 0989 | 0953 | 096 0.968
THDu% 1646 | 1684 | 1729 | 1642 | 1678 | 1722
System voltage | 0.55 048 0.37 055 0.48 041

Modeh(3-505V-4.08kA)

ModeG{4-505V-4 08KA)

distortion (kKV)

11kVvoltage factor | 1.05 1 0.95 1.05 1 0.95
Running branch 5T 57 57 57 5.7 5.7
Stopped branch 1113 | 1113 | 1113 | 1113 | 1113 | 1113
PF 0987 | 0989 | 0992 | 0924 | 0935 | 0948
THDu% 1819 | 1783 | 1743 | 2191 | 2148 | 2.098
System voltage | 014 012 01 014 012 01
distortion (kKV}

Mode7(3-435V-4.08kA) | Mode®{4-435V-4.08kA)
11kV voltage factor | 1.05 1 0.95 1.05 1 0.95
Running branch 57 57 57 57 5.7 57
Stopped branch 1113 | 11143 | 1143 | 1113 | 1113 | 1113
PF 0953 | 0954 | 0957 | 0.B52 | 0864 | D878
THDu% 1572 | 1541 | 1506 | 1842 | 1806 | 1764
System voltage | 0.14 012 0.1 014 012 01

Mode9{2-635V-19.04kA)

11kV voltage factor

1.05 | 1

| 0.95
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Type Solution of Filter

Real Cases of Filter solution

Ao BEEGE [ 1 2o UAb @E@?ﬁl it i GIE8 1 2013794714
EIH oA
W oW 1 Litemke Rl wome e et oropll 0 . %
U2 10.892kv 12 1.176BkA |1 S| g3 [HaSie | L1622KA L BA I
ﬁ %gg?ﬁﬁ %3 % %;’E%t:’;: * 488,08 g ?%Eﬁ §:§ 'lgizﬁ ]_%%d% x 468, B8 % 488, 68
we : ave e . .15 [ 4. Dlaeg
ﬁ%‘ﬁ ¢ E%% ne -i%%ﬁ TOTAL %ﬁg %ﬁg
Pl 5.976MW O 12. 639Mvar awm 9| QTesa | 8167 esier | 1. 1683KA M M
P2 6.150M S 77, 155MVA [EIFEIR :‘§ E%% g;%; 'i%% H-F e B
Sogm Boamn Lo R e Ml
18. 195M 49. 926 SeHz 5| ereai | aes | 1TiisE |f
WP+ 6. BEAENMNR @: 00 60 ,;)g;l_élmb 13| 5:88 8:43 |- 842 | 49.976 Hz:r;pl—éll*ijk {;B:éll“jk-
T TR o Bm O P TS BE O ERU BE1
AA  GeHE Eﬁ.ﬁll 2agdt UR - Eljz= 2Eeilt B [EIE8 1 AT
i=lH
U oy 1 7S lI’ 1%9%’ T B ool B g —mam, P
5 I 15 S [ i gzl? 2 AR e L cee
i = E| BloBa3k oIS |-172195 |
- TONEE T R WO s
P1 18.596H @ 5. G0 var @Eﬁ;d;i i 5889535 g;?é :?g;?g 2. 9250kA O En .““Ehal?:'auam
P2 18.5c4M 5 56.553MVA 13| gmmie | 9i8d |128.8 pF [EIEB%E R | 1
F3 18. T96MW  FPF [.9951 14) g.goelx|  0.98 | 1558 1 1
o Rt B R T P — o
+ (WA - - . . .
ooy G B B8 | 49,994 el ey

o TR W TEm ™ b Bm 0 EEU @Rl
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Type Solution of Filter

Real Cases of Filter solution _
Current Earthing

Transformer Switch
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Type Solution of Filter

Real Cases of Filter solution

—— = [ [

B = JIE
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Type Solution of Filter

Real Cases of Filter solution

1.1. For capacitor bank analysis

1.1.1. Parameters design of the components:
- Capacitor bank

- Reactor

- Arrester

- Magnetic Voltage Transformer

- Current transformer

- Earthing switch

1.1.2. Characteristic curve of MFC Frequency — Impedance
1.1.3. Modeling the capacitor bank by PSCAD
1.1.4. Inrush current analysis

1.1.5. Transient voltage analysis

1.1.6. Insulation coordination calculation

1.2. For power system

1.2.1. Power factor & Voltage rise analysis

1.2.2. Resonance analysis

- Harmonic resonance frequency calculation

- Frequency scan by PSCAD model with 4*100Mvar bank
operating

1.2.3. Harmonic analysis
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Type Solution of Filter

Real Cases of Filter solution

Frequency Scan 2016light A1B1C1 H31 Inrush Current 3-phase £
= 50 2 HIHAW |0 H3tHA_V AHIHA_U bal
t ! ! X -0.000
404 1 T 3 I o080
T 3.0 : : A0.160
H 20 : ; Win -0.442
H 104 3 L Max 4751
E i
- 0.0 - A E——& 2 #r o
40 3 :
-2.04 ! :
| {
30 s |
40 : =
Frequency (Hz) =]
X 0000 0.020 0.040 0.060 0.080 E‘I} 0.100 E.m X 0.082
—7_No filter =7 H3 —e—Z_H3+H5 e—7_2*H34HS e Z_3*H3+HS ‘ | ? 2‘61151”
1 i 2
Fig 4.2 Frequency scan result of 2018light A1B1C1 case Fig 6.2 Inrush current of 2017Peak_A2B2C3 with 1*H3 filter
—— HS Restrike Voltage 3-phase i
st ISR HC) --.% ; & HERIV_U [OHERIV v A HSRIV W | -l
200 2 H3HV_U ’—ﬂ H31HV_V AHIHV W ' 500 974475 ]
I X 205,521 ; : !
{ = H 400 ©-0.000 |
200 " 4| o000 : :
J W l A-205521 : 300 a-374175 |
100 Min -211.778 ! o Min-Bset |
! l l I Wax 211,992 ; Max 452970 |
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Fig 6.9 Restrike voltage in case 2016Light_A1B1C1 with 1*H3 filter Ll [v] f-3.1346

Fig 6.13 Simulation result of TRY on 3-phase fault
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Type Solution of Filter

Real Cases of Filter solution

101
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Power Factor

1*100Mvar 2*100Mvar

compensation

No

3%*100Mvar

4*100Mvar

Fig 6.20 Power factor simulation result of 2016 _light A1B1C1

2017 A2,B2&(C4

. 45

® 4

[7]

@ 35

i} 3

@

9 25

@

a2 2
%D 15 s Light Load {MVA)
3 2

(] m—

& G Peak load{MVA)
5 o
> 100 200 300 400

m— Light Load(MVA) 107 213 32 427

e Peak load{MVA) 102 204 3.06 4.08
Compensation power{Mvar)

Fig 6.19 Steady state voltage rise calculation result of 2017_A2B2C4

THD Total
ABB Xian Result ABB PSC Result({R2) ABB PSC Result(R3)
2017-peak- 2016-Light- 2‘2;&'52" 2017-light- zuAlzggT‘
Operation Case | A282C3 A1BICL (RTICAL | A2B1CL (CRITICAL
{BASECASE) (BASE CASE) | conmingENCY) | (BASE CASE) CONTINGENCY)
Without filters 3.00% 3.23% 1.46% 2.96% 3.68%
1*HS filter 2.80% 3.05% 3.84% 2.57% 3.29%
1*H3 filter 2.00% 2.80% 3.62% 2.54% 2.57%
1P H3+H5
il 1.60% 2.35% 3.02% 2.08% 2.40%
filters
2*H3 filters 1.71% 2.54% 3.07% 2.19% 2.49%
-
211> 1.40% 2.08% 2.47% 1.72% 1.90%
filters
3%H3 filters 1.51% 2.25% 2.69% 1.93% 2.16%
-
dlicaics 1.30% 1.81% 2.14% 1.47% 1.59%
filters
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Type Solution of Filter

Real Cases of Filter solution

i — s
51 T
T -
-8~ o b
} | T
— _L-__ — oo
¥ ¥ g ST
——= s B i =
%
k.

Filtering effect

PCC Voltage kV  Voltage fluctuation %  Pcc Power factor

Usj = 131.855 AU =-0.11 cosl = 0.963

Quantity

Rated voltage(kV)

Rated capacity(Mvar)
H2 Filter
H3 Filter
H4 Filter

PCC Voltage,

2sets
35

54.1
28.8
13.4

Current
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Type Solution of Filter

Real Cases of Filter solution

Big Noise With 7t filter Operating

ABB Engineer check and exclude the
product quality reason

ABB PQC engineer do the PQ test

ABB PQC provide simulation & Solution

Installed the protection equipment,
Noise disappear

ABB PQC provide the PQ test and
simulation again and operating
suggestion

Customer follow ABB'’s suggestion,
Succeed.
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Type Solution of Filter

Real Cases of Filter solution

132 kV Power Supply From K E

SLD of 31.5/40 MVA Trafo for s
PIPE Mill Project
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