20132025

AREMA® C&S Manual
Part 8.1.10

Recommended Direct-Current Track Circuit Test Record
Revised 20132025 (2 Pages)

Table 8110-1: Rail, Ballast Resistance and Other Data

-------------RAL ROAD

DIRECT CURRENT TRACK CIRCUIT TEST RECORD 8.1.10 -1

RAIL , BALLAST RESISTANGCE AND OTHER DATA

STATE _ _ o ____ DwvIsiION _ ClrCuIT NO. _ _

TYPE OF CIRCUIT

NEUTRAL

Ant BN D! Revavs
TYPE TYPE TYPE EAST OR EAST OR WEST OR
WEST OR
NORTH NORTH SouTH
SouTH RELAY
RELAY RELAY RELAY
Numner TreATEnT % FreE oF TenoTh o ElFr=rn
RaiLs LEADS METHOD OF MAKE RATED
FABTENING RESIST.
[ANCroRs reR Conoimion Conoimion % DRAINAGE  |GAnGE OF CENGTH (IN) 4
RAIL LEADS o Tie]To Ran TYPE e
CONTACTS
ROAD CROGGING # R.R. CROGENG 7 [erarone # Houems F Per ot
LENGTH OF RATED
LEADS WORKING
[P~ srouts 7 COAL STAnONG 7 Switches 7 Conoimon
GAUGE OF RATED
Leabs DRrROP AwWAY
END FED CIRCUIT CENTER FED CIRCUIT
FIG. 2 WITH AMMETER IN CIRCUIT 3 WITHOUT AMMETER FIG. 4 WITH AMMETER IN CIRCUIT

EAsT 08
NoRTH
ReLAY

\

TEST DATA COMPUTED DATA (COMPENSATED FOR AMMETER RESISTANCE)
NOD. AND ARRANGEMENT M = MUliple N
I CURRENT AT BATTERY I' X (By/ Es)
oF CELLS S = Series
DATE SET UP [, CURRENT AT RELAY I" X (E4/ Eg)|
INSERTED RESISTANGE AT BATTERY RATED RESISTANCE OF RESISTANCE E-E)/1
OHMs R, uwir (E-Eq)
RESISTANCE OF BATTERY RAIL . o
MOISTURE CONDITION OF BALLAST R E-Ex/1
8  CONNECTIONS
RESISTANCE OF RELAY RAIL
[TEMPERATURE OF AIR ( F ) R, (Es-EH/ T,y
Fis. NO. R CONNECTIONS
2x (Bz- By
E VOLTS AT BATTERY 1-3 R, RAIL RESISTANCE TOTAL
(I+1y)
B VOLTS AT TRACK SIDE OF 13 [ RAIL RESISTANGE PER M FT OF R/L
! RESISTANCE UNIT " TRACK (2000 FT RAIL) i
(Eo+ Ba)
VOLTS AT RAILS, AT BATTERY 1-3 R, BALLAST RESISTANCE TOTAL
2x(I-1y)
N voLTE AT RAlLS, ReLar Eng BALLAST RESISTANGE PER 'M' FT Re x L
3 ' 1-3 s oF TRack b
" VOLTS AT RELAY TERMINALS 1-3 *], CURRENT AT RELAY I" X (Eg/ Eg)
E VOLTS AT RAILS, AT BATTERY RESISTANGE DF RELAY RAIL (E7-Eg)/ I
s ' 2-4 CONNECTIONS 778l 2
4(2E2-Es-E7)
Eg VOLTS AT RELAY TERMINALS 2-4 *R, RAIL RESISTANCE TOTAL
T+ I+ Iy
RAIL RESISTANCE PER 'M' FT OF
T CURRENT AT BATTERY 2-4 R, /L
TRACK (2000 FT RAIL) T
" 2E,+ Ea+ By
I CURRENT AT RELAY 2-4 *R, BALLAST RESISTANCE TOTAL
A1 -14-1To)
BALLAST RESISTANCE PER 'M’ FT|
RELAY END *r R, X L
b OF TRACK
MAXIMUM SHUNT
RESISTANCE ACROSS AT BATTERY
RAILS TO DROP RELAY ComPUTED BY DATE
RELAY END
RELAY WORKING, AMPERES ACTUAL
* = ADDITIONAL COMPUTATIONS FOR CENTER FED CIRCUITS
RELAY DROP-AWAY, AMPERES ACTUAL INSTRUCTIONS FOR MAKING TESTS
. 1) METER SHOULD BE ACCURATE.
* B VOLTS AT RAILS, RELAY END 3
7 2) BATTERY VOLTAGE SHOULD BE CONSTANT DURING PERIOD TEST ARE BEING MADE.
3) THE TRACK CIRCUIT SHOULD NOT BE SHUNTED OR OPENED DURING PERIOD TESTS ARE
* Eg VoLTS AT ReLay TERMINALS 3 BEING MADE IF SHUNTED BY TRAIN OR OTHERWISE OFENED, THE TESTS SHOULD BE
REPEATED AND THESE VALUES RECORDED.
* Eg VOLTE AT RELAY TERMINALE 4 4) THE VOLTAGE READING SHOULD BE TAKEN ONE AT A TIME.
5) WHEN TAKING AMPERE READING I' THE METER AT RELAY END SHOULD NOT BE IN
" CURRENT AT RELAY 4 CIRCUIT.
&) WHEN TAKING AMPERE READINGS I' OR I THE METER AT BATTERY SHOULD NOT BE IN
* RELAY WORKING, AMPERES ACTUAL THE GIRCUIT.
7) A VARIABLE RESISTANCE SHOULD BE USED ACROSS RAILS TO DBTAIN SHUNT VALUE AT
WHICH RELAY DROPS AWAY. THE TOTAL RESISTANGE OF SHUNT WIRE AND VARIABLE
* RELAY DROP-AWAY, AMPERES ACTUAL
UNIT SHOULD BE RECORDED.
) TO OBTAIN ACCURATE RESULTS THE TRACK CIRCUIT SHOULD BE FREE FROM FOREIGN
CURRENT, INCLUDING LEAKAGE OF GURRENT FROM ADJACENT CIRCUITS.
OBSERVED BY DATE
* = ADDITIONAL TESTS FOR CENTER FED CIRCUITS
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Table 8110-2: Effect of Rail Breakage or Removal and Other Data

——————————————————————————— RAIL RoAD
DIRECT CURRENT TRACK CIRCUIT TEST RECORD 8.1.10 -2
EFFECT OF RAIL BREAKAGE OR REMOVAL AND OTHER DATA

TEST TO DETERMINE THE CURRENT FLOW IN RELAY WITH RAIL BROKEN OR REMOVED AT CENTER OF TRACK CIRCUIT, AND TO DETERMINE RELATIVE
LEAKAGE CURRENT THROUGH GROUND AND ACROSS TIES.
TRANSFER THE FOLLOWING INFORMATION FROM FORM 8.1.10 -1

TowN STATE DivisiON CircuIT NO.

NEUTRAL RELAYED POLARIZED

TyPE OF CIRCUIT

No. oF RalLs

CROSS TIES, KIND TREATMENT Conbimion % LESS THAN YEAR OLD
TIE PLATES, KIND METHOD OF FASTENING TO TIES TO RAIL

BATTERY, KIND MaNuF. TvPE NO. oF CELLS ConNECTED
RELAY, RATED RESIST. ACTUAL RESISTANCE ACTUAL DROP-AWAY

BALLAST, KIND MOISTURE CONDITIONS BALLAST RESISTANCE TOTAL R}

RAIL, WEIGHT RAIL REsISTANCE. Ry

TAKE COMPLETE SET OF TRACK CIRCUIT READINGS IN ACCORDANCE WITH B8.1.10 -1
TEST FOR COND

ON OF INSULATED JOINTS, R

BREAKAGE, OR REMOVAL

| -TEST CONDITION OF INSULATED JOINTS BY NOTING WHETHER VOLTAGES E; AND E; CHANBE WHEN TRACK 1S SHUNTED ON OPPOSITE SIDES OF JOINTS.

- — L/2 L/2 |

—sHunT|

TESTS FOR CONDITION OF INSULATED JOINTS

E; NORMAL ( RAILS NOT SHUNTED ) VoLTs
Es; NORMAL ( RAILS NOT SHUNTED ) voLTs
E, WITH RAIL SHUNTED AT C voLTs
FIBURE 1 E; WITH RAIL SHUNTED AT D voLTs
TEST FOR RAIL BREAKAGE OR REMOVAL
BATTERY POLARITY NORMAL REVERSE AVERAGE
REMARKS
SWITCHES OFEN A B A+B NonNe A B A+B NONE A B A+B NoONE
E
1
E;
E1ﬂ
E11
E;
E,
RELAY cOMPUTED

TESTS FOR LEAKAGE ACROSS GROUND AND ACROSS TIES

TRACK BATTERY AND RELAY SHOULD BE DISCONNECTED, SWITCHES A AND B OPENED, JUMPERS J ADDED, AND VOLTAGE APPLIED FROM AUXILIARY BATTERY O
ACROSS INSULATED JOINTS AT CENTER OF TRACK CIRCUIT.

y L/4 ——-

TESTS FOR FIGURE 2

Reap voLtace B7 anb current [3 For BoTH PoLarITIES oF BATTERY C.

WITH W END OF CIRCUIT

REMARKS
PosITIVE NEGATIVE AVERAGE
Er
I3
LisT oF Rp = TOTAL BALLAST RESISTANCE. Rp1 = PART OF BALLAST RESISTANCE DUE TO LEAKAGE THROUGH GROUND.
SYMBOLS R = ToraL RAIL RESISTANCE. Roz = PART OF BALLAST RESISTANCE DUE TO LEAKAGE ACROSS TIES.
- E7 R _ Ry xRy
CALCULATIONS: Ry = - = OHMs. Rp= ——m8m8 — = OHMs.
I3 8 Rpb — R

THE ABOVE TESTS SHOULD BE OBTAINED ON TYPICAL TRACK CIRCUITS HAVING GOOD BALLAST, AND HAVING POOR BALLAST, AND UNDER BOTH WET AND DRY
BALLAST CONDITIONS, AND WITH PRIMARY AND LEAD PLATE STORAGE BATTERIES.

TESTS MADE BY OBSERVED BY DATE

CALCULATIONS MADE BY DATE

REMARKS:






