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Type IT D.C. Feeder Protective Relaying Device

By Katsushige Mita
Kokubu Branch Works of Hitachi, Hitachi, Ltd.

Abstract

The protection of D.C. feeder for electric railways generally depends solely on the
fault selecting characteristics of the High Speed Circuit Breaker. The same character-
istics are at most 5024 of the setting value of the circuit breaker. Following the
recent increase of load current, we are obliged to raise this setting value, resulting,
however, the imperfect fault selectivity of the circuit breaker, which somtimes causes

to make the damage more serious. Various D.C. feeder protective devices have
hitherto been manufactured, but they cannot be satisfactory from the viewpoint of
speedy selection of small fault current.

The type IT D.C. feeder protective relaying device which has recently been com-
pleted employs a very simple transformer and a thyratron. The device discriminates
the fault current and discharge the latter by the secondary induced voltage of the
former when the fault occurred, thus operating the circuit breaker within a few cycles.

The artificial field fault tests carried out in June, 1952, between Ohuna and Taura
sabstations of the Yokosuka Line under the sponsorship of the D.C. Circuit Breaker
Committee under the Railway Electrification Association testified the perfect fault
selectivity of this device.

In this paper the detailed description on this device with the test results i1s given.
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Fig. 1. Fault Selecting Characteristics of HSCB

and Type IT Feeder Protective Relaying
Device and Fault Current Characteristics
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Fig. 2. Parallel Feeding and its Distribution
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Protective Relaying Device
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Fig. 5. Sketch of Transformer for Type IT

IFeeder Protective Relaying Device
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18 | IF | @B 7 = — 2B 820) 500 — 87 X 500 | —130 X
19 | W3 | @ T 5 1,150 500 -87 X 500 | —130 O
| |
| | |
20 | WHE B B W m 720 500 -85 v 350 -8 O
21 WEH OB OB W O 730 | 500 @ -85 X 350 - 8| O
22 | WH B B T OE 910 500 —85 O 350 | — 83| O
23 | WH ||/ K K T — | 500 | -8 | O 350 | —-'83| O
24 | Wyl | Wk F T 1,090 500 | -85 O 350 | - 8| O
25 | UF | £ E F 1,170 | 500 @ -8 = () 350 | - 83| O
26 | WH | Eva=—x4 1,100 | 500 -8 | x 350 | - 8| O
27 | ¥ | 72— 3B 1,260 500 | -85 | O 350 =8| O
28 | WP | 7S 1,230 500 | -8 | O 350 = 10N
29 WH | B W W 840 | 500 | —85 O 350 - 83 O
30 | WwWH s BB O 1,020 | 500 | -85 X B0 | -~83| O
31 | WF | & W | 860 | 500 @ —85 O 50 | -8 O
32 | WH | B B & 920 | 500 @ —85 = 350 | - 83| O
3 | A5 B B S 1,065 | 500 ‘ ~ 85 O 350) \ -8 O
34 | %5 | B ¥ M &% 900 | 500 ~85 X 350 — 83 X
35 | %5 B F B &% 1,100 | 500 = -85 X 350 | — 8| O
36 | ¥F (B ¥ M O 1,03 | 500 | -85 X 350 | — 83| O
37T | WH B+ B % 1,450 | 500 -85 X 3% | -8 O
38 | AdF B F G % 1,260 500 -8 | O 350 | -8 O
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|

(EEROTCDENGE - RICEBELHL L, Ehicr
17 b v vy DR UBRESE LR 2= 1212 b Y v 7 JHABY
MERDENE. FFFCH A7 e v 2L T 5, fx
AR TR AERETIRA B.S 28T Y sk e
BEFT 5.

(4) R BEOERER

KIERE DG EOFEFUTE 4 FDOUN < T = OB AHE
FUTAMMZEEN X ¥ 1km 0 HICH B O CEIEERED
© 90% AVKAR & D FAL, BIHEET bR rER
1,000A <o L9 80A FEEE OMTETR Lol Licy o
THERNIEINEL T i, = OBEGANZ BT HSCB
R LB F Y v 7R AU RS BT L EE R
B COREIWES S 2 Lk s, 84 Ehi52mc

KbV v 7LHALTHAEDITNTH D, BI6EIL
Kifr HSCB + v » 7085 (4 FH RFEE 18) 0|

] *

Q 5 0
ﬁi KAGHSCE =T
/5t i

KEL %ﬁﬁ ==AFHIT

wENRy EhtE
16 W IT AURRTE {5 ks
F]g. 16.

Ol 2 IRIIELER

\PHEE%EU

\(wa{xm

x'l {:L@%j]ﬁ'

Oscillogram of Fault Protecting Process
of Type IT Feeder Protective Relaying
Device

14 ——



IT 7 [H o fE A IR Gl ik % A 1273
a4 Ex A T o B R B & R GREIKRB
Table 4. Results of Artificial Fault Tests (Faults Occurred at Ofuna)
“ ce s o | AAR S-S IT #% i S.S IT 3%
b g gk = =
wo | BB womeomom | PR B ofr | @ | B B
S B | Ve (V) B | Ve (V)

1| wE | o 690 o (L Y 350 | —83 |

2 | Ay B o MO 930 350 | -T71 O 350 | —83 X

3 | Wyl B ¥ M o 930 350 | -71 o 350 | —83 X

4 | wH B F MO 1,070 50 -71 O 350 @ —83 X

5 | WF | B O+ K & 630 350 ~-71 O 350 | —83 3

6 | XF |B F K % 1,010 380 | -T71 O 350 | —83 | X

70 #F | R M W W | 980 350 | —T71 O 350 | —83 | !X

8 | ¥ | A H B m| 1,170 350 | —71 O 350 | —88 | X

9 W% | B - 1,300 350 —71 O 350 | —83 X

10 | wsl  w M F 1,330 350 I —171 O 350 = —8 X

11 s | & sl 1,140 350 @ —71 O 350 | —83 | X

12 | %50 (& % ®wW | 1,280 350 @ —71 O 350 | —83 | X

13 | 7 ‘%& g ®m | 1,370 850 | —71 | O 350 | —83 | X

14 @A o 710 IO e LR g5 T BE O

15 HH o 630 — | = — as0 | —88 1 X

16 [l 1,160 — | = | = 350 | —83 | O

17 | Wwm | & @ | 1,410 350 | —-71 O 350 | —83 X xR
18 | EF | E 1,990 350 | -71 & 350 | —83 ) ]} FY oy
19 | 7 | & | 1,010 350 | —71 y 350 | —87 x

20 | W | s 990 350 | —T71 O 350 | —87 X

21 | wH | W Kk T 1,240 350 —71 O 350 | —87 X

22 012072 B S S-S N 900 350 —T O 350 =BPh s

23 | W7 | # &% ¥ T 950 350 | —T71 ) as | -—87 | X

24 | A B O ¥R K 390—1,085 350 —71 2 350 —B7 L B

25 | 3 | W M R K 860~ 940 | 850 | —71 O 350 | —87 X

26 | AF | " W I K| 680 350 | —71 O 350 | —87 | X

27 | A | B F O 1,070 350 —71 O 350 | —87 X X B
28 | wH | B F KB & 1470 350 | —71 O 350 | —87 O FY oy
29 | WwFH | B o+ M | 1,640 350 | —71 O 350 | —8 | O

30 | WF (BB T B A 370 350 =71 O 350 —83 ! X 5mH
31 | s B O MO 390 350 | —171 X 850 | =88 | | & Hiami
32 | WH | B T K K 610 350 | —71 O 350 | —83 | X

33 | W | BT = — 2 | 810 350 | —71 O 350 | —83 X

34 | WF | MBI = — KB 670 350 | —71 O 350 | —83 X

35 | %7 | E7=—<H| 1,360 W | il o | ol el x

36 | ¥F | E7=—xEH| 1,320 350 | —71 O 350 | —83 X

37 Enﬁﬁﬁiag'ag =B (e 460) — i e 350 —87 e
BS‘Eﬁmmwﬁ-% B 335 — — — 350 —87 X

39 mEHs B 7 MO 800 — | - — | 350 | —87 X 10 mH
40 mEFEHA B O~ P O 770 — | = | = | 350 | —8& X

| | | |
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