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1. GENERAL

ameaxiel 0l
i Thls sectmn describes the speclfic splan for
.-, the “maintenance of Digital Transmission
Systems and applies to all central offica locations,
large and small, responsible for the maintenarice
of these systems and associated equipment..: This
plan supplements the Controlled Maintenance Plan
for Transmission and Signaling Equipment: Serving
All Trunks and Special Services found in Section
010-300-010 by providing additional  corrective
maintenance procedures, specifically for. Digital
Trapsmission Systems. This-.section,:will take
precedence for T-Carrier over any other Controlled
Maintenance Plan (CMP) for eorrestive maintenance
proeedures. Preventive maintenance - .procedures
will;mot be changed by this gection and.will remain
as degeribed in Section 010-300-010, It-is impertant
that the reader be familiar with Section 016-300~010
befﬂne contmumg with this document.

1. 02 Whenever this section is rexssued the reason

for reissue will be stated in this paragraph.

Thls issue does not affeet the qupment Te’st List.
%

1 03 Pt The tztle fe,r ea;eiz flgure ;ncludes a mmber(s)

v+ in parentheses which identifies the peragraph(s)

in- whmh the flgure is referenced 5
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194;, Dlgxtal Transmxsszen Systems, also known
- 5 ¢£as T-Carrier, are made up of .digital

. transmxssmn equipment joined together to éstablish

digital facilities. Failure of digital transmission
equxpment will cause loss of service to customers

using a digital facilitycat.the time.of.failure. -In_
~_ adgition;; such failures:can reduce the call-handling
. _cagablhty in switching machxmeandereateabnormal B
.- serxice ; loads for; testboards, i repair- desks;:-and
L traffie tsw;ttchboards The costly nature .of- these .
" failypes;, dictates that it is most economical i to
- maintain- all- digital facilities at the demgn leveI of

) periermance and rehabxhty

1.05 Controlled Maintenance, as described in this
section, provides -techniqidd fox~managing
upkeep maintenance¢n Digital Transhiission Systems
and equipment. Digital transmission equipment is
defined as equipment installed in and between local
and toll central offices to; provid&digitah £aciities
for trunks-and special-services.s:There; may be
instances where. this. equipment s ;used: iniéther
applications,.eg, maintenange facilitied (maintenance,
protection, and backbonelines). However, regardless
of application, the term “digital trafismission” will
apply to this equipment. The objective of controlled
maintenanceiis to maintaiaitheodésignieapability
of the digital equipment and facility:in:q manner
that -will provide anyobtainable: lesedrof, service.
Thxs goal;will be . consxstexit’ iwith: expensess - 1
“tal ongiy vedc BmIyie amor ol et
1. 06 . Controlled Mamtenancez?lam forother dmtxal
office equipmentsmnotiselassified-adrdigital
transmission are cdvered vnmqﬁthert sBell+System
Practices. © . .. 0 suasmveits ofdp joait

2.  DEFINITIONS gmfe@ i
T it ey b Ly
2.01 For the purpose of thI:Si :secatlen certain
common terms used in descnbmg the CMP

are defined as follows: .. eligish xmritsios

R} P ;’f s{re
(1) Backbone Line (BB): :’thsdsacombmatlon
of maintenance lines equipped with bridging
repeaters wired throughjntémmediate offices; It
will be used for restoring a failed system
independent of the centiial offfice:foree sectionalizing
the trouble to the span .imiquestion. . Backbone

lines are not intended to replace mamtenance‘

hne& zz; ghinibh A vt *m‘* PESSTVPCLE Y

" dteg soeesimeass g e
~(2) Carrxer ~Group f:AIam (ﬁ@A}: 3 In
T-Carrier, a:.lihe distarbance dr-equipment
malfunction of 300 milliseconds or lorger cauges
the CGA circuit or trunk prgeessing unit-(TBU)
to operate, and:all-ecalls currently: in:progress
are disconnected. The occurrence of this alarm
circuit operation is termed a earrier groupsdlarm.
Registers are provided :to-recifd themnumber of
€GA occurrences.. Disturbancesbof: less: than-300

’ .approximately 2-second initiation of alarmr cicuits.

milliseconds cause the-framing:lightsoh-the D1 -
- bank to light but do not cause a CGA or drop -
_calls in progress.Laterrmodels-of I3-banks have

Some of these banks:de not have;registers; but
‘the: alarm data ;s fed mto mhncompnters at~ ;
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.(3) Centraf ?Oﬂﬁoe £CO): fi‘ins isa telephone _ 'it?eonnectmns, wire chppmgs, or margmally operatmg =
metwnrk:afﬁcetcontammg drg;tal transmlssxon ' 1t
o Mitermittent failirees.o'?Transient failures are - .

_ ‘alarms whlch are caused by a smgle transient

(4) 6@&3&#&(5& Forces in fthis"sectiori,?"" 5
¢ the persbfinel -who. perfarm :the: restoration, '
tro'uble'-loeat'con;*ire‘p&ir-,;anderoutine-mai’ntenance" .

functions' on Pigital:Transmission Systems:and .

equipment. withinld central-office. wiil :be: <calied

the centiral: effrce forcen:” e o oodi

R SRR S W SO 73%!;{ ey 7?""")'""1}

(5) Constrnetmn {{Force::. Ini thls ﬁsectmn

. the personnel-whd-perform. the installation, "

,eearrang‘emént,sé and s splicing functions ih»the <~
outside.eable:plantiwill:be called the construction

force. In some areas, they may also initially

install the line repeditersand line build-out units’ -

and;perform-ifstallation:testing. ‘Their activities

onT-Carrier and dther fypessof facilities potentially
affect the performance of collocated T-Carrier:

lines.

(6) Corrective Maintenance: The activities :
included in corrective maintenance are shown

imns Fxg 1: andfaconsrst of:
SRy SR 65: i )3} Sy
(a) Recordmg details of tmubles reported by
alarms, test frames, customers, operators,

»:i_other offices, slippo¥t -center: testhoards, ete.

P TR T A L s HVR T T T LR
I (b) Loeatmg amd> mpaumg reported trouble

f £ oaniidtus

L (c’) Loggmg r;ietaﬂ?s ﬁﬁ*maetrb}es for further

analytlcal study. tsoy o

E ; vt 3 } -i.ln{ ("? f] ?!‘{ < :\ ;“ 4.; ’)‘

(’?) ngrtal Facility: A dlgltal facility consxsts

of a transmission path for a digital signal

at a dpecified standdrd <hitorate together' with

two> tompatible terminals. s /The: path-may 'be a
repeatered line, aradie.line,/6r & channel in a
higher forder facility orianyicombination: thereof.
The terminals pmvxde ass:gnable channels

tid il A o

‘(8) Jntermedmte Ofﬁce. A central office

+ ~-havingzan office regenerator:for a T-Carrier
S’ystiem‘wh;ch does not. terminate:in that office

called an 1ntermed1ate offlc&f, Dhe oo THUN

iooss AT v e don vl aod Dan cox e
R Intezrm:ttent and» d‘rhnswut iFailures:

sIntermittent failures :are those swhich cause
alarms on -individual T-Carrier -Systems::that
self=rdstore -and: which. récur periodicallp:dnd-are
usually caused by some:physical impairment,
trouble condition, or craft activity. Poor

equipient are examplesTof cohditions that catise

dlsturbstme and~are “utilikely 6" recur on* the-t!
§&me- T-Carrier Systém:” Fhe single alarm Yor

- burst of alarms) will restore after the disturbance

Has passed. This type-of failuFe cah?be cauled *¢
by work activity or some transxent env:ronmental

condition. ,
A E i ‘t:i T

- (10) Mamtenance Line (ML): A maintenance

<% ndinesis @ series of regenerators-exténding® '
frome one>digital cross connect bay (DSX) or

dentral wffice repeater bay (ORB) to the néxt:?
ORBorDSX set aside to provide for the restoratii)ﬁ‘é»‘ﬁ"-
of a failed: span line between two central-officéd. i
The recommendation is one ML per case, equzppe&

w:th hﬁdgmg repeaters T T e "{ %j
(11) Margmal Ti'oubl'ésV *Margmal ti*ouﬁ?es?“’
©are‘failures{of equipniént under-margingk
taests applied: by test ‘frames:or test sets” “Thege™?
tests - are’ mmie ‘sévere’ than ‘demands: h‘%ﬂaﬂy“’
encountered iniisetvicetdonnections. Margidyli
tests(either electrieal'or mechanical) are apphied™
to the dpparatus:tosdetérmine if the reqtmieﬂi*
operational reservie i iprekent. If marginal test -

failures occur, itis‘an indication that detenoraheﬁn
has exhausted' the operational reserve aid>:
that corrective action must be taken before it

bemmes servme -affecting. Cocwwe 8B

.\ -\n '7>

ooy "‘ Caint

(1.2) Noncontrol Span Office: A:noneontrol’™
span office is the office at one end of a
span:line that is'inot. desigmated control bffigé.!
en the span line: redord ‘card wor-the offiée not
designated by the systen éontrsl or T-Carrier::
Restoration and Control Center Administration
System (TRCC) as in the best position to isolate
a:-trouble.: .However, dﬁbnéerrtr«el“offmes“ ‘mult.
‘work ' with the cén}tsrbl i?f‘flc@ when av patch is
reQuu'ed oo el A BALELT

Pt ~;;!’5,, 36 Er M
(13) ’*N'Oncontzm’l :‘!J'ermfnal Office:: Sthe

wo. v nondontrol terminalsoffice is the: officéi @
ione” end*of o T-Oarrier Systent which: contaifiva’
‘terminal: (channels bankor- multlp}ex) -and is’ no%‘r‘
‘designated on the System circuit order dr’fsys'!ein
laybut trecord as:the “control- office.::"However;"'
this office must make certain that ifiits termifial:
is causing the outage, the ‘troubles ig repaited
promptly.

L TR
Page 3
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SECTION 365-010-007

(14) Outside Plant Forces: In this section,

the personnel who perform the r peater
testing and replacement and cable repair on the
repeatered line will be called outside plant forces.
Outside plant forces may also initially install
the repeaters and line build-out units and perform
installation testing. Their activities on T-Carrier
facilities potentlally affect the performance of
collocated T-Carrier lines. In some areas, the
line repeater testing and replacement may be
performed by central office forces.

(15) Patching: For T-Carrier, this term

covers the use of one or more backbone
or maintenance lines in accordance, with Section-
365-226-500 for restoration or the prevention of
service interruption. All patches are to.utilize
bridging repeaters.

(16) Preventive Maintenance: This term
is applied to the activities of finding,
repairing, and recording troubles (service-affecting
or not) which are not associated with a troubtle
report, and for which there are inadeguate
indicators. One means of finding trouble is by
completing routines as established in Sections
365-001-011 through 018. For convenience of
description, preventive maintenance may be
separated into the following three divisions:

(a) The analysis of corrective maintenance

records for evidence of increasing troubles
and the testing of associated equipment for
further evidence

(b) The scheduhng and performing of periodic

tests for locating troubles for which
indications are obscure and for affirming the
‘correct operation of critical equipment items
for which in-service failures cannot be tolerated

(¢) The combined analysis of ccrrective

maintenance trouble reports and preventive
maintenance trouble detected to develop
documented evidence to support accurate and
efficient application of the preventive mamtenance
effort

B (17} Protev’txon Lme (PL) Thlq is an
Lo unasmgned span or T line provided to
increase reliability and reduce outage time of

- T-Carrier Systems. It is uﬂually sthched mto ‘l

semcer automatxcaﬂy

(18) Restoration: This is the process of

returmng a T-Carrier System to a reliable
in-service state. This ‘may ifivolve’ ‘restoring
service through the uti‘lizaff&h 6f backbone,
maintenance, or protection lmes u’ﬁtil ‘repair can
be accomplished. The term’ apphes 'to corrective

""""

maintenance activities on interntittent as well as
hard-failed systems since an intermittent system
is not in a reliable m-ser“vxce stzij;e 'I:ﬁe total
restoration process includes fﬁe trouble-‘locatmg
and repair activities hecessary for returmng the
system to its normal conf‘ gilratlon

(19) Side System. This' is' { ’ystem usmg

the other side of a- ,repeater in
unidirectional repeater operatzdh“ or’the system
using the other side of a central*office repeater
in a 201-type repeater bay

e"ri

(26) Span: Thisis a coilectlon of § an hnes
between two central offictas, - i

L

(21) Span Control Office: The sparx"cdntrol

office for new installations 1s the office
designated on the span’ ‘line récord as the control
office for that span. 'It' has responsibility for
the installation tests of all the span lines between
the office and the other span terminating office.
The span control office- for ‘maintenance,
alternatively, is the office designated by the
System Control Office or TRCC as bemg in the
best position to isolate a trouble and coordinate
the trouble clearing. This ‘agsignment is only
effective during the particular trouble and does
not change administrative responsibility.

(22) Span Line: A span line is’ a senes of
regenerators extending from one DSX or
ORB to the next ORB or DSX. , .. ==
LR CF- TN S S D

(23) System Control Office: “This is the

terminal office which is demgnated on the
facility circuit order and facility" Iayout record
as the control office. It has respénsibility for
the overall performance and maintenance of the
T-Carrier System. The TRGC. may designate
any office as control if it 1s m the best posmon
to isolate a trouble i

A S

(24) T-Carrier Restoration and Control
, Center:' This is an administrative center
- which works with" central office and outside
plant forces to coordinate rapid restoration and
o tlmely repau- of T-Carrxer Systems that have line




or bank fall\a}'

The T CC a1§o hagresponsibility for analyzing
troubles agaﬁ_w rking. with outside plant and
engmeenngigo keep the network runmng smoothly

(Li

@5) " aCar je . ‘xmmstratzon System
) TQA )z ,{Ehxs is a tool to make a TRCC
more effecﬁve. 3 .Thg mmlcomputer associated
with"it ean be. chated in the TRCC.. - Tke
T-Carrier network status information is prov1ded
by telemetry frpm_the individual central offices.
In thi§ way, the TRCC is able to be of additional
ass1stancq xo theanﬁces by doing tlmely pattermng
and sectxonahzatwm ,

(26) T Line: This is the combination of span

. lines which may use various digital signal
levels, cross-connected at intermediate offices to
make up the facilities between dlgltal channel
banks or mult;plexers

(27) Trouble. A dlgltal trouble, whether it

T s margmal mtermlttent and transient, or
desagi’} in nature, is, any condition requlrmg
correctlve actlon a,s a.result of a report by carrier
group a\iarm, test frames, customers, operators,
other” testboards or support centers, framing
lamp, preventlve mamtenance, circuit order test,
or other observed mdlcatxons Customers may
not ‘be dlrectly affected

. [
G L
*

3. CONTROLLED MAIN‘I’ENANCE—CORRECTIVE AND
PREVENTNE

3.01 Controlled Ma}nienance is the term

applied xo the maintenance plan described
in this secj.l . It conmsgs of an appropriate
balance of correctxve g,nd preventive maintenance
tailored to, fh nget’fs of the Digital Transmission
Systems.

302 In the Coj y lLed?Mamtenance Plan, corrective

trouble reports from all sources. These procedures
are aimed at .

S SN
Ay e

(a) Prowdmg an effectlve means for controlling
the pmmpt handhng of trouble reports

(b) Handling thes;é'x"eports for rapid restoration,
trouble location, and repairs

;as complete authorlty over 7
the u }@,qkbpne and maintenance lines. -

s, sEcToN 36‘54“‘*“; o

SRS

(e) Pr(ﬁnﬁmg for orderly records whlch represent v
nformatwn in an effeci:;ve way for analysis.

3.03 V'f’«It should be recogmzed that corrective
““naintenance procedures pmwde an adequate

‘method - for handling troubles only when the

trouble condition is reported prompt}y and contains
enocugh detail to help identify the failed equipment.

3.04 Unalarmed troubles may exist in digital

- facilities. Supplemental means for detecting
these troubles must be used so that troubles and
deterioration ‘not yet affecting service do not
accumulaté. - Preventive maintenance, as outlined
in Section- 010-300-010, provides an effective and
economical method for identifying, locating, and
repairing these troubles.

305 The Equipment Test List for Digital

. Transmission Systems is found in Sections
365-001-011 through 018. It is provided to assist
the supervisor in organizing the preventive maintenance-
job. This list contains all tests that apply to Digital
Transmission Systems and equipment found in Bell
System Practices.

4. CONTROLLED MAINTENANCE CONCEPT

4.01 Figure 2 provides an overall view of the

controlled maintenance concept. The objective
is to maintain the designed capabilities of both
the digital equipment and digital facility. Quality
control applied to manufacture and installation is
intended to ensure equipment installations which
meet the standards established by the digital
equipment design. Correct installation procedures
used by eraft personnelto establish a digital facility
and initial tests that meet prescribed Bell System
Practices requirements are needed to ensure that
the overall dlgltal facxhty will meet facility design
standards.

4.02 ‘'In the Controlled Maintenance Plan portion

of Fig. 2, three legs can be seen; one is
for corrective maintenance, and the other two are
for preventive maintenance. The left-hand part
of Fig. 2 depicts the corrective maintenance activities --
which are the result of alarms or troubles reported.
The center of Fig. 2 depicts the preventive.
maintenance activities which are the result of
analysis of corrective maintenance records where
these records indicate the existence of troubles not
yet reported. The right-hand part of Fig. 2 depicts
the preventive maintenance activities which originate

Page 5



SECTION 365-010-007

from the Equipment Test List. This leg covers
conditions where trouble indicators are missing,
misleading, or obscure, and where scheduled tests
are required to correct existing troubles. -

5. CORRECTIVE MAINTENANCE PROCEDURES AND
- FORMS

5.01 This part, in conjunction with the flowcharts

in Fig. 8 (T-Carrier Systems) and Fig. 4
(T-Carrier System Span Lines), provides an overall
view of the corrective maintenance procedures and
administrative responsibility in simplified form.
The operations, activities, decision processes, and
records used in this plan are described in general
terms.

5.02 Controlled Maintenance, as explained in Part

3, consists of a balance between corrective
and preventive maintenance activities. In corrective
maintenance, current equipment troubles are
compared to a predetermined trouble expectancy
by equipment types or history of trouble occurrences
in the same T-Carrier System or span.

5.03 Reported troubles are recorded daily on

trouble tickets or Span Line Trouble Reports
and posted in the log. Properly coded trouble
tickets or reports are then entered on the Equipment
Control Record and in the individual Trouble History
.Record. Both logs provide a current list of all
troubles and activities reported. These logs should
be reviewed periodically to determine the volume
and duration of reported troubles. This also serves
as an analysis tool to establish T-Carrier System
or span trouble trends.

5.04 The Equipment Control Record lists the daily

equipment trouble codes. A monthly Trouble
Summary of Equipment Trouble is posted for
evaluation and analysis purposes. The number of
troubles expected is determined through the study
of past equipment trouble records. These troubles
are averaged to a monthly base. The equipment
. involved is inventoried by type. A comparison is
made between troubles expected and actual troubles.

5.05 The occurrence of more trouble than expected
- or excessive system outage time is the sign
that special action is needed.” The individual

troubles are examined through the analysis process,

‘ora samphng of equipment units or facilities may

. be made to determine if the equxpment or facility -
“"needs corrective action. When it is decided that,i_

e Pa'gc_é

work is necessary to prevent further trouble, a
Test and Inspection Work Order can be originated
and asmgned The work déne &g a-result of this
process is preventive maintednance. A record
of troubles found and time spent-isikept for further
summary and analysis. A trouble ticket must be
issued if the preventive maintensnce Swom causes
a T-Carrier System outage.” '

5.06 Analysis of corrective mai'ntena’n‘ce records
can lead to the requirement of preventive
maintenance work. Other preventive maintenance
work must be accomplished as specified in the
Equipment Test List, Sections 365:001-011 through
018. (See Section 010- 300~010 for preventlve
maintenance procedures) i‘»‘_“i' of
5.07 Central Office Restoranon and Maintenance
Responsibilities for- T-Carrier-are provided
in Section 365-020-301. It defines :the restoration
and maintenance responsibilities: of “the T-Carrier
maintenance groups to the T-Carrier network with
and without a TRCC or TCAS and should be used
in conjunction with this section.

6. TROUBLE - CAUSES AND INFLUENCING FACTORS

6.01 This part describes some various causes and

influencing factors of T1 Carrier troubles
that are not outlined in Section 010-300-010. A
complete understanding of trouble causes, influencing
factors, and proper administration of corrective
measures is vital to the full comprehension and
application of controlied maintenance.

6.02 Not all equipment troubles are immediately
evident. T-Carrier maintenance forces may

be unaware of the existence of trouble and must

rely on reports from other sources and staff personnel
for adequate mformatxon to 1dent1fy these troubles.

6.03 Digital Equipment Deszgn - Troubles:

The following examples are to be reported
to the appropriate engineering group. Digital
equipment design is an influencing factor that can
cause trouble. The top of Fig. 2 depicts a view
of this portion of the controlied mamtenance concept.

(a) Customer C'bange Notxces (CC'Ns)

Customer change notices that have not been
applied to common, channel, and line plug-in
units often cause digital equipment troubles.
Failure to apply- certain CCNs may result in
electrical or mechanical malfunction. Noncompliance

I
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with othérs GENs ,may cause trans1ent troubles ,

such as noise, glicks; oF cutoffs. Section 790-120-200

provides infermation. for the responsibility of_

1mplementq§mn 1o <t(he CCN.

{b) Cbange Netmes (CNs) Change notices

that have not been applied to hardwired
equipment is another contributor to the digital
equipment. failuzes; Section 790-120-200 -provides

information for xespon,sxblhty of 1mplementatlon

of the CN, o

i

(0] ,Inst_aliai!%é'r Quabty Control: Installation.

. activity, is @ controllable facter which is a
contributor to troubles in the T-Carrier network.
Methods of procedures (MOPs) should be completely
familiar $o ‘both central office and installation
personne] and agreed to by the proper organizational

authorities for the company. Instructions relating.

to.ingtallation.of ggnipment are found in Section
201-112-001 and in:the Western Electric Handbook.
These instructiens are-to be followed for change
notices, as well .as. new installation activities,
and explain in detail the procedures for protecting
service and equipment during installation work.
Later digital equipment will be covered by Task
Oriented Pract)ceﬂ &T{)Ps) whlch have acceptance
procedure,s e

6.04- ngn:al Fae:bty Desxgn - Troubles:
. Digital facility. design problems can be a
cause of -trouble, mosti of which will result in
electrical or mechanical. failure but can also be
service-affecting by causing work hazards or by
not providing necessary equipment to do a complete
maintenance job. These problems should be referred
to the respensible engineering group.
6.05 References: The following sections
supplement .the 365 series and pertain to
the T1 Carrier dlgltal banks -

SECTION TITLE
179-100-302 ngital Transmission Systems—D1
_..~Channel . Bank —-Signaling Com-
.+patibility -
\ (J98711)-—-D1 Channel Bank

801-505-150
. + ‘Equipment for Use With T1
Carrier

SECTION . . TmE

T ot R i
801-505-152

L3

(J98714)—D2 Channel Bank
Equipment for Use With Digital
~ Transmission Systems :

(J98718)—D3 Channel Bank
Equipment for Use With Digital
Transmission Equipment

801-505-153

801-505-155 D4 Channel Bank Equipment for
Use With Digital Transmission

Systems

Standard Design of Switched
Special Services Circuits—Trans-
mission and Signaling—General

851-300-101

6.06 The following sections supplement the 365
series and pertain to the T1 Carrier digital

line:
SECTION TITLE

103-493-102 Sierra 316A—T1 Line Repeater
Test Set

103-493-103 (J98710P)—T1 Line Error
Detection— Description, Operation,
and Maintenance

103-493-104 (J98710R)—T1 Carrier-—Quasi
Random Signal Source—Description

103-494-100 (K98725AC)—T1C/T1 Office
Bipolar—Violation Detector—
Description and- Maintenance

103-494-101 (J98725AB)—T1CG/T1 Manhole

Bipolar Violation -.Detector—

Descnptlon and Maintenance
103-494-104 (J98725AA) TlC/Tl Pair Loss
Test Set—Description, Operation,
and Maintenance

103-494-106 (J98725AD)—T1C/T1 Fault-Locat-
ing Test Set—Description and
Maintenance

€40-525-106 466- and 468-Type Apparatus Case

—Description

Page 7



SECTION 365-010-007

SECTION

640-525-210
640‘-525-211
640-525-215
640-525-220
640-525-225
801-523-150

855-350-104

855-350-105
855-350-106

855-350-107

855-351-110

855-351-200

865-201-130

901-350-510

919-240-310

TITLE

466-Type and 468-Type Apparatus
Cases—Splicing and Maintenance

475-Type Apparatus Case—Splicing
and Maintenance

Installation and Replacement of
Repeaters

Pair Loss Measurements in
Repeater Sections

T1 Line Error—Detector—Use

(J98710)—T1 Carrier—System
Requirements and Repeater Bay
Equipment

T1, T1 Outstate, and TIC—
Engineering Design Fault-Locate
System

DSX-1, DSX-1C, and DSX-2—New
Installation

Engineering Design—DSX-1 and
DSX-1C Retrofit

T1, T1 Outstate, and T1C

T1C Digital Line—Transmission
and Qutside Plant Design Procedures

T1 Outstate Digital Line
Transmission and Outside Plant
Design Procedures

EIMS Guide for the T-Carrier—
Administration System

Exchange Feeder Route Analysis
Program—Phase 2—General and
Basic Problem

Manholes and Service Boxes for
T1 Carrier Apparatus Cases

607 'Floor Plan Data Sheets: This
' information is presented as a guideline for

" engineering to utilize in the placing of bays’ of

equipment in a manner to prevent service interruptions.
It further provides information for adequate lighting,
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the allowance of proper space for cablmg, requirements
for ladders, electrical outlets, ‘ef¢. "' Information
for the digital network is' founds in-Sections 7.1,
20.1, and 800 of the Floor Plan Data Sheets. To
assure that adequate flocr space is available, a
review should be performed-each year so that
long-term requirements can be planned well before
the program year. For T1 Carrier, this requirement
is outlined in Sections 865-010-101 and 365-010-102.

6.08 Dedicated Equipment: Repeater shelf
pairing and cabled to one -apparatus case
solves span-powering troubles. DSX panels dedicated
to terminal repeaters or MUX equipment solve
many administrative and equipment troubles.

6.09 Communication and Test Access:

Not providing or incorrect placement of this
type of equipment can be service-affecting. Guidelines
are set forth in J drawings and/or local maintenance
procedures.

6.10 Span Line Designs: T1 Carrier power

and transmission designs are covered in
Sections 365-223-500, 365-500-501,  802-304-156,
802-867-151, 804-631-151, 855-353-100, 855-351-101,
and SD-97080-015. Outside plant, construction, or
central office forces are responsible for ensuring
all initial turn-up requirements are met and that
correct installation procedures are used. Particular
attention should be given to fault lines and order
wires. Sections 365-254-500, 365-227-500, 365-500-505,
365-550-106, and SD-97085-01 suggest guidelines
for administration of these responsibilities.

6.11 Personnel Activity - Troubles: Activities

by maintenance people may cause trouble.
Most of these troubles can resuli in hard failures.
The following examples can be resolved by training
and proper superwsmn

(a) Proper Patching: Bridging repeaters are

required on all patches. Section 365-226-500
outlines procedures for restoration and preventmn
of service mterruptlons.

(b) Patch Tickets: Section 660-401-010 outlines
the proper designation “of patch cords and
the use of patch tickets.

(e} Oscillations: Qua.sx Random Signal Source

(QRSS) must be used to provide signals on
T lines to prevent instability to many common
lines. Using QRSS also prevents free-running
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repeater line srgna,ls Whlch cause noise on fault

lines. It must always be used prior to connection
to. a terminal,after disconnection of a terminal,
any time_a terminal is out cf service, or during
line testing and adjustment. When QRSS is
used for testing.of backbone and maintenance
lines, it must always be applied through a bridging
repeater. to .provide:.a standard signal to the
line.
(d) Work ,‘,Erz;qgs:@. Proper care should always
" be taken when performing all functions in
maintaining. T-Carrier. Removing the correct
plug-in in the.wrong equipment bay and not
using the monitor jacks of a repeater or DSX
before entering the in and out jacks are common
work errers. | Always exercise caution. Check
before remgoving. equipment or performing any
work operations,

(e) Construction Forees: An opening number

must always be obtained when entering any
cable containing T- Systems. and reported to the
TRCC or designated contact to minimize risk to
service: and to inhibit service isolations. The
central office will report any cable activities to
the TRCC.

7. FORM f—5840 EQI;‘IPMENT' TROUBLE TICKET -
T-CARRIER SYSTEMS

7.01 General. Thls part describes Form E-5840,

Equlpment Trouble Ticket, and its use for
T-Carrier Systems. Instructions for making entries
on the ticket are provided as part of Fig. 5. This
trouble ticket is. used to record the corrective
maintenance work for T-Carrier Systems and is

the primary decument. of trouble reports or alarms.

and resultant found and not-found troubles. It is
mandatory that tickets be written for all alarms
and reported troubles, including rontines on T-Carrier
Systems. All entries. must be complete, accurate,
and legible.

7.02 Description: Form E-5840 measures 3-1/2

by 6 inches. -All tickets have preprinted
serial numhers. - The use of serially-numbered
tickets aids in cross-reference between maintenance
groups and offices and helps assure that all troubles

are recorded. Figure 5 is an illustration of Form
E-5840.

7.03 Use: Form E-5840 is initiated for T-Carrier
System trouble reports from alarms, testboards,

T 155 1, SECTION 365-010-007

_‘,_'_;)'théir ‘office, -support centers, or other sources.
* Inclnded are reports for routine trouble investigations
. and reports of excessive carrier group alarm- (CGA)

or- trunk processing unit (TPU) reglstratmns

7.04 A trouble ticket should be initiated for all
T-Carrier System adjustments, repairs, or

‘replacements of equipment as a result of tests
applied to trunks or circuits by test frames or

manual methods. These records, when properly
analyzed, will reveal unstable T-Carrier System
equipment functions that need correcting.. A
description of the corrective action should be
entered in the “trouble found” block.

7.05 Proper audit controls make it necessary to

account for all serially-numbered tickets. If
errors are made on a ticket, it should be marked
void and filed with the other completed tickets.
While tickets are numbered serially, Form E-10242,
T-Carrier System Maintenance and Outage Log,
only requires they be listed sequentially.

7.06 Trouble tickets are issued for recording
troubles found on T-Carrier Systems removed

from service as a result of scheduled equipment

preventive maintenance activities or inspections.

7.07 The effectiveness of the Controlled Maintenance

Plan depends on the analysis of all available
data. Therefore, it is important that all trouble
reports be accounted for, recorded, and properly
coded. Figure 5 provides information for making
entries on the ticket.

7.08 An Equipment Trouble Code List (see Fig.

6) is provided and its use is required for
coding all T-Carrier System trouble tickets. The
T-Carrier System Control Office trouble codes apply
when the equipment causing the system trouble is
located outside of the System Control Office.
Figure 6 may be reproduced locally and posted in
an area where trouble tickets are normally prepared.

8. FORM E-10242, T-CARRIER SYSTEM MAINTENANCE
AND OUTAGE LOG

8.01 General: This part describes Form E-10242,

T-Carrier System Maintenance and Outage
Log. This form is provided for use in small or
large T-Carrier System offices. Figure 7 is an
illustration of this form. The log is used for
compiling and recording the details of Form E-5840,
Equipment Trouble Ticket, and for recording outage
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time on controlled systems. This log is a vital
part of the T-Carrier Service Measurement Plan
outlined in Section 365-020-005.

8.02 Desecription: Form E-10242 is printed on
white paper, measures 8-3/8 by 10-7/8 inches,
and is punched for filing in standard ring binders.
8.03 Use: Figure 7 illustrates the use of Form
E-10242. The following parameters and
definitions are given to record, daily, the necessary
information on the log:

(a) Office: Record in common language code
the name of the location.

(b) Period: The log should be used for the

period governed by the index month established
for the office. Local procedures will govern
the period of times.

(¢) Sheets: Number consecutively per the
period involved.

(d) Tkt. No.: Use the serialized ticket number

on Form E-5840 written for the outage or
for the turndown of a system for scheduled
maintenance or nonalarmed troubles even though
they affect only a portion of the system.

{e) v When Control: A check indicates that
this office is the system control office for
the system logged.

(f) System ID - Far End Office;: The

numerical designation of the system and
the common language code name of the noncontrol
terminal office.

(g) Reported - Date - Time - By: Reported

*  the date and time of alarm and initials of
the person who wrote the trouble ticket (Form
E-5840). If the report is received by other than
alarm, record the date and time the actual
trouble occurred. Enter initials of person makmg
. this report.

. (h) Removed from Service - Date - Time

' = By: Date and time service was turned

~ down for scheduled maintenance or nonalarmed

_ trouble. Record initials of person who wrbte
the trouble tlcket (Form E—5840) '

. Page 10

(i) Make Good - Date - Time - By:

Enter the date and time service was restored
whether by patching to an unassigned, backbone,
maintenance, or protection line.  Enter the initials
of the person making this patch.”

(j) Restored to Service - Date - Time
- By: Enter tae date and time service
was restored to the original facility. All testing
and repairs must be completed and all patches
must be removed. Record initials of person who
completed this section of the trouble ticket (Form
E-5840). This information is optional for tickets
indicating referred out or span troubles.

(k) BB - PL - ML: Enter appropriate

designation of the backbone line (BB),
protection line (PLj, or maintenance line {(ML).
If BB, PL, or ML is not designated, enter the
appropriate common language code. Note common
language codes are TIUB (backbone), TIUM
(maintenance line), and TIUP (protection line).
These codes should be used if specific designations
have not been assigned.

(1) Nature of Alarm or Report: Record

all information pertinent to the trouble (eg,
span designation; units replaced; where, what,
and how trouble found; type report; customer;
testboard; alarm, ete.)

(m) Refer To - At: Record initials and

location of person to whom the trouble is
referred. if trouble is isolated outside of the
terminal office.

{(n) Closed Out - Date - Time - By:

The date and time the ticket was closed
out, whether by repair, referral of trouble,
sectionalized out of the office area of responsibility,
or when the patch was removed from the office.
The time recorded may equal the time recorded
in restored to service but only if the office is
restored to normal. Enter initials of person
making entry.

(o) Trouble Code: Record type of equipment
or control office codes defined in Fig. 6.

(p) Notify TRCC: Indicate the time and
initials of person notified at the TRCC.

(q) Controlled Systems Only: This area

of the log is used only when the office is

~ i
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designated, control on the System Circuit Layout
Record. This is cansistent with Section 365-020-005,
T-Carrier Service Measurement Plan.

(r) Indwzdual System Service Outage:

Record the txme in hours and tenths of hours
that the system was unavailable for service.
This is gene.rally obtamed by subtracting the
time reported from the time of make good when
a backbone or a maintenance line is used.
Restored to service is.when mo backbone or
maintenance line is used. Time removed from
service to time restored to service will be used
when the. central office force initiates the
maintenance. activity. The following table will
be used to determine tenths of hours:

Minutes | Hours .

0-8=01
9-14 =02
15-20 = 03
21 - 26 = 04
27-32 =05
33 - 38 = 06
39 - 44 = 0.7
45 - 50 = 0.8
51 - 56 = 0.9
57 - 60 = 1.0

(s) Cum. System Service Outage: This

column is used only at the end of a period.
Enter the time in hours and tenths of hours
that the individual system was unavailable for
service if a given controlled system has only
one outage for-the period of this log. If a
controlled system has more than one outage per
period of this log, enter the system ID in all
boxes except in the last entry. The box on the
last entry will contain a total of all the individual
system service outage.times.

(t) v Total -"‘Sys. Outage Hrs: Check off
those controlled systems whose cumulative
system service outage equals or exceeds 1.0 hours

" 1SS 1, SECTION 365-010-007

in the last column of the log. ‘In case of a
. _system with more than one entry, care should
-be used to check only the final entry.

{u) Totals: Enter one total for the individual

"and one total for the cumulative system
service outage columns on the last sheet of the
log. These totals, when correct, will be equal.
Enter the sum of all checks in the last column
of the log.

8.04 This log provides a current list of troubles

and activities. It must be reviewed for all
repeating or excessive system outages periodically.
Should there be repeating systems or excessive
outages, the analysis process starts here and now
(see Fig. 3). It is the responsibility of the controlled
office to be the analyst; however, this does not
preclude the noncontrol terminal or the TRCC from
assisting.

9. FORM E-6880, T-CARRIER SPAN LINE TROUBLE
REPORT

9.01 General: This part describes Form E-6880,

T-Carrier Span Line Trouble Report, and
its use in small and large offices. Illustrations of
the form and typical examples are included (see
Fig. 8 and Fig. 9). This trouble report is used to
record, in conjunction with Form E-5840, all span
trouble reports and resultant found and not-found
troubles. It is mandatory that this report be
written for all indications of span trouble from
any source.

9.02 This form is basically divided into four
sections. The header or top portion is filled
out completely for all reports. It consists of
identification of system and span, what trouble was
reported, who reported, and who received the
trouble report. The second portion is the work
record of the central office force responsible for
the location of trouble. All work operations
performed dcring fault locating should be recorded
in this portion or on the reverse side of -this
trouble report (see Section 365-227-500 for T1
Carrier documentation). The third portion is all
the information assembled to assist the outside
plant forces to locate and repair the trouble. This
is used in referring the trouble out. The bottom
portion is for closing out this case of trouble.
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9.03 Description: Form E-6880 measures 5-1/2
by 8 inches. All reports have preprinted
serial numbers.

9.04 Use: Form E-6880 is initiated for all
. T-Carrier span line troubles reported by
alarms, routines, other offices, support centers,
excessive carrier group alarms, trunk processing
unit registrations, or other sources. Most all of
these reports will be accompanied by an Equipment
Trouble Ticket (Form E-5840). A Span Line Trouble
Report should be initiated for all span adjustments,
repairs, replacements of equipment, or maintenance
activities that cause system outage or alarm. These
records, when properly analyzed, will reveal unstable
design or equipment functions that need correcting.
A complete description of the corrective action
should be entered in the “trouble found” box.

9.05 For proper audit controls, it is necessary to

account for all serially-numbered reports. If
errors are made on a report, it should be marked
void and filed with the other completed reports.
The effectiveness of the Controlled Maintenance
Plan depends on the analysis of all available data.
Therefore, it is important that all trouble reports
be accounted for, recorded, and properly coded.
Figure 6 provides trouble code information. This
figure may be reproduced locally and posted in an
area where span line reports are normally prepared.

10. FORM E-6881, T-CARRIER SPAN TROUBLE LOG

10.01  General: This part describes Form E-6881,

T-Carrier Span Trouble Log (see Fig. 10).
This form is provided for use in small and large
offices. The log is used for recording all Span
Line Trouble Reports made during a given period.
It must be reviewed for all repeating span troubles
within the past 30 days and all excessive outages
or troubles not cleared in a reasonable period of
time.

10.02 Description: Form E-6881 is printed on
white paper, measures 8-3/8 by 10 inches,
and is punched for filing in standard ring binders.

10.03 Use: The period of this log is to coincide
~ with the procedure use for Form E-10242,
T-Carrier System Maintenance and Outage Log.
This log may also be used for noting construction,
 outside plant, or central office force activities such
as splicing, installation, repair, testing, or preventive
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maintenance activities. These kinds of entries are
useful for trouble analysis.

11. FORM E-10214, T-CARRIER;ESYSTEM AND SPAN
TROUBLE HISTORY RECORD

11.01 General: This part describes Form

E-10214, T-Carrier Systéni and Span Trouble
History Record. This form is provided for use in
small or large offices and will be a permanent
record whether the office is control or noncontrol,
through or terminating. This record should be
stored with or near the central office record cards
(see Section 365-000-010). The record is used for
permanent recording of ali Form E-5840, Equipment
Trouble Tickets, and Form E-6880, T-Carrier Span
Line Trouble Reports. All entries must be complete,
accurate, and legible. Additional forms may be
used as required.

11.02 Description: Form E-10214 is printed
on yellow stock and measures 5 by 8
inches. It may be filed in standard plastic envelopes.

11.03 Use: Form E-102i4 has been designed

for recording useful information in an orderly
fashion (see Fig. 11). The need for retaining this
record is according to its usefulness for analysis.
Hence, the retention wiil vary with the life of the
system or span to which it is associated.

12. FORM E-10246, EQUIPMENT CONTROL RECORD

12.01 General: This part describes Form

E-10246, Equipment Control Record, its
use, and instructions for compiling the necessary
data. These forms are provided for use in large
and small offices (see Fig. 12 and Fig. 13). Two
forms are provided. They are preprinted to show
all existing equipment trouble codes and T-Carrier
System Control Office trouble codes as set forth
in Fig. 6. Entries are to be made on a daily basis
for the period covered by the form. The period
will coincide with the period used in completing
Form E-10242, T-Carrier System Maintenance and
Outage Log. Data provided locally consist of an
average troubies per month and a monthly
summary of actual troubles.

1202 Description: Form E-10246 is printed

on white paper and measures 8-3/8 by
10-7/8 inches.
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12.03 Use: The following describes the use of

Form E-10246: i

(a) The best source of information is the coded

Equipment Trouble Tickets for the previous
year. The codes have been expanded from any
previous plan; therefore, it will be necessary to
convert the trouble codes used to the codes
shown in Fig. 6.

(b) In some cases, trouble records for a full
year may not be available; however, use as
large a base as possible to establish a valid
average of troubles per month. T-Carrier is
growing fast. The variations should be considered,
and the trouble expectancy adjusted accordingly.
As actual monthly troubles are accumulated, they
should be used to refine the temporary trouble
expectancy until a valid base is established.

(¢) The average troubles per month is derived

from dividing the time period of 12 months
into the quantity of troubles for each category
of equipment trouble codes. This figure is posted
on the “Expectancy - Avg. Month” line of Form
E-10246, Equipment Control Record, and in the
column “Avg. Prev. Year” of Form E-5463,
Trouble Summary. These figures are to be used
as a comparative for the current trouble.

(d) Compute the partial-month objectives for
troubles expected for the 10-day intervals
on a cumulative basis and post on Form E-10246.

Example: EXpectancy average/month =
15; expected troubles/10 days = 5; expected
troubles/20 days = 10.

(e¢) Form E-10246 will provide a current

picture of T-Carrier troubles accumulated
for one period on a daily basis. The source of
this data is Form. E-6880, T-Carrier Span Line
Trouble Report, and Form 5840, Trouble Ticket.
Troubles are posted to the Equipment Control
Record by day of period on a cumulative basis.
Comparison of actual troubles to a predetermined
trouble expectaney is made on a partial period
of 10-days, 20-days, and on a total-period basis.
Significant variations in actual troubles to expected
troubles require investigation or further analysis.

(f) AEac»h péﬁod, the actual total troubles are
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--. posted in the “Actual - No. of Troubles”
column on the Equipment Control Record.

13. FORM E-5463, TROUBLE SUMMARY

13.01 General: This part describes Form-5463,

Trouble Summary (see Fig. 14). This form
is provided to give the maintenance supervisor a
method by which to view the performance of all
equipment items for a year. Included are examples
of its use and instructions for recording information
and interpreting data. Form E-5463 is provided
for recording, each period, the number of troubles
associated with T-Carrier System or span trouble
code. The form is arranged for comparison of
troubles experienced, by month, with the monthly
trouble average for the past year, and with the
current trouble expectancy.

13.02 Description: Form E-5463 is printed on

white paper, measures 8-3/8 by 10-7/8
inches, and is punched for filing in standard ring
binders.

13.03 Use: The following describes the use of
Form E-5463:

{(a) The Trouble Summary provides space for

recording trouble data by month so that
trends are readily apparent. The data recorded
is obtained from the ‘“Total” line on Form
E-10246, Equipment Control Record.

(b) Equipment items are listed in the “Equipment”

column by trouble code. Two columns, “Avg.
Prev. Year” and “Cur Obj” are provided for
comparing current trouble trends with past
trouble results and also for comparing with an
objective figure. As the number of troubles are
entered each month for equipment items,
comparisons are made. If the number of troubles
for a particular equipment item should rise
unexpectedly or if a gradual rising trend is
observed, investigation is required to determine
the cause.

The “Avg. Prev. Year” column is provided for
entering the average month trouble figure for the
previous year. When the objective for the next
year is being calculated, consideration must be
given to current trouble trends and conditions
expected to exist during the next year. For
example, the addition of equipment, new services,
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or features as the result of a reconditioning program
would all have an effect on future trouble rates.
The objective should be adjusted if the actual
results are out of line with the previous set of
objectives and the cause is known.

14. REVIEW OF CONTROLLED MAINTENANCE PROCESS
- CONTROL AND ANALYSIS OF EQUIPMENT

14.01 Under the controlled maintenance concept,

digital transmission system maintenance
intervals are prescribed in the 365 series of the
Bell System Practices. Failure to complete these
items could cause severe service reactions. All
other preventive maintenance work will be determined
by analysis of trouble reports. Therefore, if
this plan is to be effective, it is necessary
that a continuing and comprehensive
analysis plan be developed. Under this
plan, the basic job of analysis consists of examining
trouble reports, both from internal and external
sources, to determine if a particular part of the
T-Carrier System is causing an excessive amount
of trouble.

14.02 Equipment Trouble Tickets, T-Carrier Span

Line Trouble Reports, and the posted
histories of both system and span lines are the
major sources of detailed data for analysis; however,
full use of the Maintenance and Qutage Log and
Span Trouble Log for early identification is required.
Data from automatic or manual trunk measurements
can also be useful.

14.03 Equipment control results must be posted

and reviewed daily. The daily posting of
equipment trouble codes and comparison of actual
troubles to trouble expectancy will reveal equipment
items which may require attention.

14,04 When an equipment item has been identified

as having excessive trouble, further analysis
may be necessary to determine the exact cause of
the failures. This is done by direct examination
of trouble tickets, span reports, and their histories.
A blank Equipment Control Record form or Form
E-5844, Trouble Tally Sheet may be used for

, further anaiysxs

' 14 05 When analysxs techniques mdlcate the need
: . for detailed investigation, reference should
be made to the Equipment Test List to determine
the proper test for the particular equipment type.

" A note on Form E-5463, Trouble Summary, indicating - ‘
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action taken and trouble found is required. Optional
forms that may assist in the administration of the
analysis are Form E-5844, Trouble Tally Sheet,
and Form E-5452, Test and Inspection Work Order
and Record. Guidelines for their use and ordering
information can be found in Section 010-300-010
(example for T1 Carrier only).

15. COMBINED ANALYSIS OF CONTROLLED
MAINTENANCE

15.01 Equipment control results are necessarily

compiled, analyzed, and reviewed at each
specific location. A network view is also required
to bring this established individuality to a norm
for a given geographical area. This norm can be
distorted if established for geographical areas of
divergent conditions. Some examples of these
conditions are lightning, temperature, cable (old or
new), and influence from outside sources (power
lines and rural or urban environments).

15.02 Instead of establishing a norm for an
operating telephone company (OTC), the
norm should be established for geographical and
divergent areas and analyzed for problems. Broad
categories to be observed are:
(a) Equipment Failures—Lines
(b) Equipment Failures—Terminals
(¢) Administration and Training
(d) Intermittent—Marginal Problems.
15.03 The following code consolidation is suggested:
(a) Equipment Failures—Lines: 6LRI,
6LRO, 6LCS, 6LCB, 6LCM, 6LBF, 6LMP,
6LEP, and 6LPS

(b) Equipment Failures—Terminals: 6TTE,
6TD1, 6TD2, 6TD3, 6TD4, 6TPS, and 6TBF

{c) A&mmzstration—-—Trainihg' 6TCX,
6TADJ, 6TMIS, 6LWE, 6LCX, 6LOR, 6LADJ,
and 6LMIS -

(d) Intermittent — Mérgj’nai Problems:

6LRNT, 6LREF, 6LCC, 6TREF, 6TRNT,
6TCC, and 6TNT. o '
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When this anal&sis is performed b& a ’TRCC, a
copy of the analysis should be attached to the
TRCC Report -described in Section 190-200-001.

16. RETENTION OF RECORDS AND ORDERING
INFORMATION

16.01 Retention of Records: The forms

described in this section have been designed
for recording useful information in an orderly
fashion. The need for retaining the different forms
varies according to their usefulness for analysis
and audit purposes. The following is a list of the
forms and their minimum required retention period:

MINIMUM RETENTION FORM NO.

t

3 Months E-5840, Equipment Trouble
Ticket

1 Year E-10242, T-Carrier System
Maintenance and Outage Log

3 Months E-6880, T-Carrier Span Line
Trouble Report

1 Year E-6881, T-Carrier Span Trouble

Log

E-10214, T-Carrier System and
Span Trouble History Record

Life of System

- IS8 1, SECTION 365-010-C07

MINIMUM RETENTION FORM NO.

3 Months E-10246, Equipment Control 7
: Report
1 Year - E-5463, Trouble Summary

16.02 Forms are packaged as shown below and

should be ordered in multiples of the
quantities shown. Requisitions should be worded
as follows:

FORMS PER

PACKAGE FORM NO.

500 E-5840, Equipment Trouble Ticket

50 E-10242, T-Carrier System
Maintenance and Outage Log

99 E-6880, T-Carrier Span Line
Trouble Report

50 E-6881, T-Carrier Span Trouble
Log

50 E-10214, T-Carrier System and
Span Trouble History Record

25 E-10246, Equipment Control
Report

25 E-5463, Trouble Summary
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