BELL SYSTEM PRACTICES
Plant Series

SECTION 363-103-505
issue 1, October, 1958
AT&TCo Standard

P1 CARRIER TELEPHONE SYSTEM
SYSTEM LINE-UP AND MAINTENANCE

HOW TO LOCATE TROUBLE

1.00 GENERAL

101 When a P1 carrier customer reports

trouble, the test desk should analyze the
report. See the section entitled Rural Carrier Tele-
phone Systems, Testing Methods.

1.02 This section describes the procedure used

to isolate the trouble to a particular ter-
minal, repeater, line section, or other equipment
of a system. Trouble locating procedures for
isolating trouble to a particular network board in
a terminal are contained in Section 363-101-509
and in a repeater are contained in Section
363-102-506.

1.03 When all channels of a system are in
trouble, the trouble could be:

a. Signaling tone oscillators.
b. Line transformer and secondary protection.
¢. Central office wiring.

d. Carrier line, carrier line equipment, and
primary protection.

e. Repeaters.

1. Power sources (ac or dc) for- repeaters.

g. Common power sources for terminals.
1.04 To isolate system trouble to a particular

item of equipment or line section, the
general procedure is:

1. Check the central office equipment and
wiring common to the system. This includes
items a, b, ¢, and g of 1.03.

2. Check the repeaters and repeater line sec-
tions. Start at the central office and work
toward the remote terminals. This includes
items d, e, and f of 1.03.

3. Check the line section between the repeater
farthest from the central office and the
remote terminal nearest this repeater.
This checks item d of 1.03.

1.05 Charts showing the proper sequence of
tests to be made in isolating and clearing
channel or system trouble are attached. Table I

gives the chart number to be used for the specific
trouble condition.

TABLE |
CHARTS TO BE USED

FOR TROUBLE LOCATING

Number of Channels
in Trouble Type of System Chart
One All I
All Nonrepeatered 11
Nonregulated
All Repeatered 11
Regulated
All Repeatered v
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SECTION 363-103-505

1.06 The first thing to do at a repeater or ter-
minal in-service location is to measure the
dc voltage applied to that repeater or terminal.

1.07 If the system in trouble contains both

regulated and nonregulated repeaters, fol-
low the trouble locating procedure given in
Chart IV ; then test the individual repeaters using
Chart IIla for nonregulated repeaters; Chart IVa
for regulated repeaters when pilot power is not
received at central office; or Chart IVb for regu-
lated repeaters when pilot power is received at
central office.

2.00 REPEATER OUTPUT POWER

To measure repeater output power, remove
the carrier line from the output binding posts on
the 386A apparatus case (7 and 8 for HG, 9
and 10 for LG output). Connect the receive cord
to binding posts 12 (LGT LINE) and 13 (GRD)
for low group frequencies and 14 (HGT LINE)
and 13 (GRD) for high group frequencies. Turn
the REC switch of the TF test set to DET 600Q
position and read the output power. If power is
supplied over the cable, do not remove the line
toward the source of power for this measurement
because power would be removed from the
repeater. For this measurement at the HGT or
LGT LINE test point, the line terminates the
repeater. Turn the REC switch of the 7F test set
to DET HI-IMP position and read the output
power.
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3.00 REPEATER INPUT POWER

To measure repeater input power, remove
the carrier line from the output binding posts on
the 386A apparatus case (7 and 8 for HG, or
9 and 10 for LG output). Connect a 600-ohm
resistor between binding posts 14 and 13 for HG
frequencies or 12 and 13 for LG frequencies. Turn
the REC switch of the 7TF test set to DET HI-IMP
position. Connect the receive cord to binding posts
12 (LGT LINE) and 13 (GRD) for HG fre-
quencies and 14 (HGT LINE) and 13 (GRD) for
LG frequencies and read the input power. If
power is supplied over the cable, do not remove
the line toward the source of power for this
measurement because power would be removed
from the repeater. For detailed procedure for this
case, see Section 363-103-503 or 363-103-504.

Note: Compare the measured input power
with the value shown on the Repeater
Information Card. Differences of more than
6 db may indicate line trouble; differences of
less than 6 db may be ignored.

4.00 TERMINAL LINE BOARD AND
RECEIVING FILTER

4.01 To check the line board and receiving filter
of a remote terminal at the in-service loca-
tion, see Chart Ia.

4.02 When a defective repeater or terminal has
been located, replace it. Adjust the new
terminal or repeater and connect it to the line.



ISS 1, SECTION 363-103-505

CHART |

TROUBLE LOCATING PROCEDURE

ONE CHANNEL OF SYSTEM IN TROUBLE

CHECK CENTRAL OFFICE TERMINAL
(See Note)

Terminal Tests

See Section

TRANS 363-101-502
REC 363-101-503
OK
1
@

Check Received Carrier

Terminal of Channel in

Power at Remote

Trouble.

OK

:

¢

CHECK REMOTE

TERMINAL

Terminal Tests

See Section

TRANS
REC

363-101-505
363-101-506

OK

OK

Call Reporting Customer.

Replace CO Terminal. Adjust New OF Report Trouble Cleared
Terminal. Call Reporting Customer. To Test Desk.
Not | OK
Check Line Board, Check Carrier Line, Protectors,
o OK
See Chart Ia. . and Line Equipment.
Not | OK
Replace Defective Equipment. OK Report Trouble Cleared
R EmEEm——
Call Reporting Customer. To Test Desk.
Notj OK
Replace Defective Terminal. Check VF Extension, Carrier
Not OK
- Adjust New Terminal. Call — e Line Networks, Line, and Sta-
Reporting Customer. tion Equipment.

OK

Report Trouble Cleared

Not

OK

To Test Desk.

Note: A check of the central office wiring and the P1 terminal line boards can

be made by measuring the transmitted carrier power at the MDF protectors.

CHART |
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CHART la

PROCEDURE FOR CHECKING

LINE BOARD AND RECEIVING FILTER

ISS 1, SECTION 363-103-505

OF A REMOTE TERMINAL AT IN-SERVICE LOCATION

At Remote Terminal, Perform Adjustment E (2.01 Through

2.19 of Section 363-101-506, Omitting Note in 2.19); Except

in 2.17, Connect the Send Cord of the Test Set to Binding

Posts 9 and 10 of 386A Apparatus Case Terminal Block and

Connect 800A Line Board for 600 Ohms.

OK

Report Trouble Cleared

Not |OK

Move Reccive Cord from REC Test Point
to CARR Test Point. Read Between —35
and —8 on DECIBEL Meter.

OK

to Test Desk.

Replace Board C1

Not |OK

Move Receive Cord to Screw Terminals
20 and 21 on Board A. Read —7 on
DECIBEL Meter.

OK

(Receiving Filter).

Not |OK

Check Local Cable Wiring

and Connections.

Bt Replace Board A.

CHART la
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ISS 1, SECTION 363-103-505

CHART Il
TROUBLE LOCATING PROCEDURE
NONREPEATERED SYSTEM

ALl CHANNELS IN TROUBLE

CHECK CENTRAL OFFICE TERMINAL
Equipped With $1G TONE O5C and CHECK REMOTE TERMINAL
Lina Transformer (Soo Note) Check Received Carrler Power at e -- = 1 - i RPN
OK - i OK Call Customer on Not OK o . Not OK Replace Defective Termingl. OR. Report Trouble Cleared 1o Test
» Remote Terminal Nearest CO - e — This Caazml —_— Terminal Tests See Section 4 Adjust New Terminal. Call - Desk. Check Other PRemote
i i% nnel. . ’ s
Terminal Tests See Section iSee 363-103-502) Cus 2o o
b stomer on This C 1. minals i
TRANS 363-101-505 8 n This Channe Terminals in Order.
TRANS J63-101-502 Nt ok OK REC 363-101-506
' o -
REC 69-101-503 Hot jOi%
| | 0oX
Not 'OK f
‘ |
| hJ
* | + Check VF Extenslon, Cavrier Line
S l % i = Check Carsier Line, Csll Customer on Not OX N Networks, Line and Station Equip-
lace CO Terminal. Adjust ec ne , . i .
Rep e § & e cham 1 | O ol Protectors, and Line This Channel. ment. Check Other Remote Ter-
N Terminal. 1 rtir See t Ta.
ew Y 2 eporting l Equipment. minals in Order.
Customer. | 0K
| Not OK )
OK Not | OK {
|
i | | ——————————
S LD | E !
| | f |
| | |
y b | ¥ 4
Not OK |
Report Trouble Replace Defective Equip- - Report Trouble Cleared to Test
Cleared 1o Test ment. Call Customer on Desk. Check Other Remole
(839
Desk. This Channel. S g 'TITINGLS in Order.

Nets: A check of the central office wiring and the Pl terminal! line boards can
be made by measuring the transmitted carrler power at the MDF protectors.

CHART 11
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CHECK CENTRAL OFFICE TERMINAL
Equipped With SIG TONE OSC and
Line Transformer (See Note)

OK

Terminal Tests See Section
TRANS $63-101-502
REC

363-101-503

Not| OK
|
|
l

l

Replace CO Terminal. Adjust
New Terminal. Call Reporting
Customer.

OK Nol] OK

Report Trouble Cleared
to Test Desk.

[

Check Repeaters in Order
Towards Remote Terminals.
See Chart Illa.

oK

——

T Not| OK
l
|
|
!

See Chart Illa.

Nom: A check of the central office wiring and the P1 terminal line boards can
be made by measuring the transmitted carrler power at the MDF protectors.

Check Received Carrler Power
at Remote Terminal Nearest
CO (See 363-103-502).

TROUBLE LOCATING PROCEDURE

NONREGULATED REPEATERED SYSTEM

AlL CHANNELS IN TROUBLE

Not| DK

Check Line Board.
See Chart la.

OK

Not OK

4 4

Check Carrier Line.
Protectors, and Line
Equipment.

CHECK REMOTE TERMINAL

Terminal Tests See Section
1y
RANS 363-101-505
REC 363-101-506
OK

This Channel.

QK

OK s Call Cusiomer on Net OK
ol This Channel.
oK !
|
!
Replace Defective Equip-
~®=1 ment. Call Customer on
This Channel.
Not | OK oK
L4 y A4

Report Trouble Cleared to Test
Desk. Check Other Remotle

Terminals in Order.

Calt Customer on Net OK

Replace Defective Terminal.
Adjust New Terminal. Call
Custemer on This Channegl.

OK

ISS 1, SECTION 363-103-505

Not| OK

|
|

|
|
:

———

Check VF Extension, Carrier Line
Newworks, Line and Statten Equip-
ment Check Other Remote Ter-

minal in Order.

Report Trouble Cleared to Test
Desk. Check Olher Remote
Terminals in Order.

CHART 1l
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ISS 1, SECTION 363-103-505

CHART llla
TROUBLE LOCATING PROCEDURE
FOR REPEATER TESTS

NONREGULATED REPEATERED SYSTEM

’
CHECK REPEATER HGT LINE OQUTPUT
POWER (LGT LINE REV)
1. Remove Carrier Line from 386A Binding CHECK REPEATER LOW GROUP GAIN
Posts 7 and B (8 and 10 REV). {HIGH GROUP GAIN — REV]
oK 4 ok Check Other Repeaters. Reconnect =
2. Measure Repeater Output Power, See 4 i .. . - .”-", . s Repeater 1o Line. Procesd to Other e —— Rsfer ™ SRRt Ll tot
363-103-502 1. Remove Carrier Line from I388A Binding Nearest Remote Termi-
LAl - Repeaters, Performing These Same
Posts 9 and 10 (7 and & REV). nal Tests
1. Cempare Above Value with Value Shown on o) Tests, .
Repeater Information Card ————————————®] 2. Perform Test E, See 263-102-503 (Test A Y
REV, See 362-102-502). Not| OK )
Not OK

. s

1
3 |
? i : &

CHECK REPEATER HIGH GROUP GAIN Not | OK Replace Defective Repeater
CHECK REPEATER INPUT POWER (LOW GROUP GAIN — REV) - Heconnect Repeater to Line
=1, Measuro Repeater Input TPower, See e i ‘—--—-—— - Replace Defective Repeater Adjust New Repeater. Call
pr—— oK 1. Remove Carrier Line Frem 286A Binding Not OK,, Reconnect Repeater fo Line. Reporting Customer.
R Posts @ and 10 (7 and 8 REV). Adjust New Repeater. Call
2. Compare Above Value with Value Shewn on R 17 Other Repeaiers Not OK
sting Customer. ’ - —
Repeater Information Card. See Note. 2. Perform Test A, Sco 363-102-502 (Test E i i . —
’ REV, See 363-102-503). No Other Repeaters Not OK
OK : . m— e
Not |OK
‘ OK ox
ey
|
Check Carrier Line, Reconnect Line to 9 and 10, ‘ y
Protectors, and Line Repeat Check of Repeater Report Trouble Clesred
Equipment Toward HGT Line Output Power as 10 Test Desk
the CO. Above.

Note: Compare the measured inpul power with the value shewn on the
Repeater Information Card. Differences of more than 6 db may indicate line
trouble, Differences of less than 6 db may be ignored.

CHART llla
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ISS 1, SECTION 363-103-505

CHART IV
TROUBLE LOCATING PROCEDURE

REGULATED REPEATERED SYSTEM

CHECK CENTRAL OFFICE TERMINAL
Equipped With SIG TONE OSC and

Replace CO Terminal. Adjust

Line Transformer (See Note)
Not OK OK Report Trouble Cleared
New Terminal. Call Reporting i1
Terminal Tests See Section Customer. Not OK to. ‘Test Desk
TRANS 363-101-502
REC 363-101-503
OK
¢
Check Repeaters in Order
Check Received Pilot Power at OK ] Not OK
44 Toward Remote Terminals. i See Chart IVa.
CO Terminals, See 363-103-504
See Chart IVb.
Not | OK
OK
CHECK REMOTE TERMINAL
Not OK . } Replace Defective Terminal.
Check. Repeaters in Order Check Received Carrier Power at Call Customer on I Terminal Tests See Section Not OK D 1 na OK
] OK i OK > Adjust New Terminal. Call
Toward Remote Terminals. #-| Remote Terminal Nearest CO. See i This Channel. .
OK TRANS 363-101-505 Customer on This Channel.
See Chart IVa. 363-103-502.
REC 363-101-506
N
Not| OK Not| OK otf OK
OK
[
i Check VF Extension, Carrier Line
Replace Defective Equip-
Check Line Board. Not OK Call Customer on Not OK Networks, Line and Station Equip-
See Chart IVa. - - ment. Call Customer on 3 I —
See Chart Ia. This Channel. ment. Check Other Remote Ter-
This Channel.
minals in Order.
OK OK
Not | OK OK
i _(} 1 1[
Check Carrier Line, Report Trouble Cleared to Test
Protectors, and Line Desk. Check Other Remote
Equipment. Terminals in Order.
Note: A check of the central office wiring and the P1 terminal line boards can
be made by measuring the transmitted carrier power at the MDF protectors.
CHART IV
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ISS 1, SECTION 263-103-505

CHART [Va
TROUBLE LOCATING PROCEDURE
FOR REPEATER TESTS

REGULATED REPEATERED SYSTEM

PILOT POWER NOT RECEIVED AT CO ?
CHECK REPEATER HGT LINE OUTPUT POWER CHECK REPEATER LOW GROUP
(LGT LINE — REV) AND REG VOLTS (HIGH GROUP — REV)
1. Remove Carrier Line from 386A Binding 1. Remove Carrier Line from 386A Binding .
Reconnect Repeater to Line.
Posts 7 and 8 (9 and 10 REV).
osts 7 a OK ] Posts 9 and 10 (7 and 8 REV). | OK Proceed to Other Repeaters

|

Performing These Same

2. Measure Repeater Output Power and REG 2. Perform Test E and either Test F, G, or
Volts, See 363-103-504. H, See 363-102-503. Tests.
(Test A REV and either Test B, C, or D,
3. C Above Values with Values Shown * 0K
orapare £5ov ¢ See 363-102-502.) Not | OK
on Repeater Information Card.
Not| OK
Not | OK
CHECK REPEATER HIGH GROUP
LOW GROUP — REV
CHECK REPEATER INPUT POWER ( ) Replace Defective Repeater. Refer to Chart IV for
ine. t R te Ter-
1. Measure Repealer Input Power (See NK 1. Remove Carrier Line from 386A Binding Reecninest Repeater o Line Neares emote e
just R 4 1 minal Tests.
363-103-504). e Posts 9 and 10 (7 and 8 REV). Not OK Adjust New Repeater. Ca i
L Reporting Customer.
2. Compare Above Value with Value Shown on
- ter Ing i Card. See Not 2. Perform Test A and either Test B, C, or Not OK |
epeater Information Card. See Note.
D, See 363-102-502. If Other Repeaters J“
!;
(Test E REV and either Test F, G, or H, |
Not | OK No Other Repeaters Not OK |
See 363-102-503.) —d
OK
OK
y
Check Carrier Line, Protectors, v
and Line Equipment. Check v

Report Trouble Cleared
to Test Desk

Line Board. See Chart Ia.
Reconnect Line to 9 and 10.

Repeat Check of Repeater
HGT LINE Output Power
and REG Volts as Above.

Note: Compare the measured input power with the value shown on the
Repeater Information Card. Differences of more than 6 db may indicate line

trouble. Differences of less than 6 db may be ignored.

CHART Va
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CHART Vb
TROUBLE LOCATING PROCEDURE
FOR REPEATER TESTS

REGULATED REPEATERED SYSTEM

PILOT POWER RECEIVED AT CO !
CHECK REPEATER HGT LINE OUTPUT POWER
(LGT LINE — REV) AND REG VOLTS

1. Remove Carrier Line from 386A Binding

Posts 7 and 8 (9 and 10 REV).
2. Measure Repeater Output Power and REG OK

Volts, See 363-103-504. > Reconnect Repeater to Line. B Refer to Chart IV for

Proceed to Other Repeaters e — ,. Nearest Remote Terminal

3. Compare Above Values with Values Shown Performing These Same Tests. Tests.

on Repeater Information Card.

Not | OK

Not  OK

CHECK REPEATER HIGH GROUP
(LOW GROUP — REV) Replace Defective Repeater.
CHECK REPEATER INPUT POWER Reconnect Repester to Line
. . - Not OK ’
1. Remove Carrier Line from 386A Binding ) Adiust N Repeat Can
1. Measur R t I jus ew Repeater.
casurel Hepeaier lnpuk Power (See Posts 9 and 10 (7 and 8 REV). )
363-103-504). OK Reporting Customer.
> Not OK
2. Compare Above Value with Value Shown on 2. Perform Test A and either Test B, C, or If Other Repeaters
Repeater Information Card. See Note. D, See 363-102-502. Not OK
(Test E REV and either Test F, G, or H, No: Othier: Repeatets
Not | OK See 383-102-503.)
OK
OK
) J
Reconnect Line to 9 and 10.
Check Carrier Line, Protectors,
Repeat Check of Repeater Report Trouble Cleared
and Line Equipment. Check
HGT LINE Output Power to Test Desk.
Line Board. See Chart Ia.
and REG Volts as Above.

Note: Compare the measured input power with the value shown on the
Repeater Information Card. Differences of more than 6 db may indicate line
trouble. Differences of less than 6 db may be ignored.
CHARKT IVb
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