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Mechanical Strength Calculation of HVDC Valve Hall

Chan-Ki Kim™, Seong-Do Lee!, Ji-Won Kang!, Yong-Beum Yoon!

Abstract

This paper presents electromagnetic force effect of the conductor and insulator in the HVDC valve hall. This
paper is based on IEC 60865, which is applicable to the mechanical and thermal effects of short—circuit
currents. The paper contains procedures for the calculation of the electromagnetic effect on HVDC conductors
and flexible conductors, as well as the thermal effect on HVDC conductors. The results are applied to the

Godeok - Dangjin HVDC system.
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TABLE 1
FORCE COEFFICIENTS OF SUPPORT ACCORDING TO
FAULT TYPES
Fault type VF Vr'm
1 w 2 . 3
20— |
Line to P o L
line : |
Three
phase
A B
1 Fiv 2 Fav
Fin Fan
Conductor 1 -
3 Fav

Fau
Conductor 2

(a) Suspending Type

(b) Cantilever Type (c) Tensile Type

Fig. 1. Structure of support.
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Fig. 2. Fault current calculation in valve hall.
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TABLE I
FACTORS «, 3,7 FOR DIFFERENT BUSBAR SUPPORT ARRANGEMENTS
Type of beam and support @ 154 ¥
A and B: o = A: 0.5
o } f 1.0 1.57
simple supports A B B: 0.5
Single span | A: fixed it 3 AN A: 0.625
e SO \ T S o3| 245
beam B: simple support ; ! B: 0375 | 11
A and B: 3 % A: 05 8
A A ) —=0.5 | 3.56
fixed supports \ B B: 0.5 16
Continuous o AN e A: 0375 8
T —=0. 2.45
beam with WO Spams ! ! ! B:12s | 11 07
equidistant
impl Thr A e D D A: 04
SITpe ° S 1 S —0.73 | 356
supports or more spans A B B A B: 1.1 11
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(a) HVDC Valve and Conductors (Left Side View)
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(b) HVDC Valve and Conductors (Front View)
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(C) HVDC Valve and Conductors (Right Side View)

Fig. 3. HVDC valve and supports and busbar.
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TABLE I
NUMBERS OF INSULATOR AND INSULATOR TYPES
Description Installation Position Quantity
LVDC Wall Insulators Horizontal 17
Star Floor Insulator Vertical Floor 2
Star Wall Insulator Vertical Floor 3
Valve Arrest
ave . estet Vertical Underhung 6
Suspension Insulator
Bridge Arrest
ricee . estet Vertical Underhung 1
Suspension Insulator
Mid-point .
Vertical hi 1
Suspension Insulator ertical Underhung
HVDC Floor Insulator Vertical Floor 1
Delta Wall Insulator Horizontal 11
a) Suspending E}$)
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b) Cantilever E}4)
F(}mti,le’uer = FW’T+F(7{mt7',l (8)
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017]}\1! WC(): 71111]E194 E‘ﬂ](kg), WBU: E}\\__-OJ J—?—
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TABLE IV
EIECTROMAGNETIC FORCES OF SUPPORT AND INSULATOR IN VALVE HALL
Frequency Isc peak Angle Fm Vert. Fm Hori.
Case Case name Fault Type S@m) | L (m) | Fm (N)
(Hz) (A) P [°] N) N)
1 DI-D2 H 60 36000 | Thyristor Valve | 840 | 7.60 | 234.51 0 0.00 23451
2 D3-Y3 H 60 36000 | Thyristor Valve | 8.80 | 6.80 | 200.29 0 0.00 200.29
3 Y2-Y3 H 60 36000 | Thyristor Valve | 9.10 | 6.00 | 170.90 0 0.00 170.90
4 TFD-H 60 36000 Transformer | o1 200 | 23071 12 46.94 225.88
secondary
5 TFY-H 60 36000 Transformer 1 ¢ o1 400 | 15855 | 67 63.04 145.48
secondary
6 DA V 60 36000 Transformer 5 (0| 450 | 304,00 0 324.00 0.00
secondary
7 DA H 60 36000 Transformer [ 20| 230 | 24574 0 0.00 24574
secondary
8 s1 60 36000 | Thyristor Valve | 640 | 9.70 | 392.85 0 392.85 0.00
9 2 60 36000 | Thyristor Valve | 640 | 6.00 | 243.00 0 243.00 0.00
10 A0 60 36000 | Thyristor Valve | 5.69 | 390 | 17779 | 66 71.92 162.59
1 3 60 36000 | Thyristor Valve | 640 | 6.00 | 243.00 0 243.00 0.00
12 sS4 60 36000 | Thyristor Valve | 640 | 8.50 | 34425 0 344,05 0.00
13 S5 60 36000 | Thyristor Valve | 640 | 1050 | 42525 0 42525 0.0
14 Vi 60 36000 | Thyristor Valve | 878 | 3.90 | 11513 | 75 2885 11146
15 V2 60 36000 | Thyristor Valve | 9.7 | 390 | 10026 | 76 26.46 107.04
16 V3 60 36000 | Thyristor Valve | 220 | 3.90 | 459.49 0 459.49 0.00
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