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§§1755.391-1755.396 [Reserved]

§1755.397 RUS performance specifica-
tion for line concentrators.

(a) General. (1) This section covers
general requirements for a line concen-
trator (LC) system. This system shall
operate in accordance with the manu-
facturer’s specifications. Reliability
shall be of prime importance in the de-
sign, manufacture and installation of
the equipment. The equipment shall
automatically provide for:

(i) Terminating subscriber lines at a
location remote from the serving cen-
tral office;

(ii) Concentrating the subscriber
lines over a few transmission and su-
pervisory paths to the serving central
office; and

(iii) Terminating the lines at the cen-
tral office without loss of individual
identity. A subscriber connected to a
line concentrator shall be capable of
having essentially the same services as
a subscriber connected directly to the
central office equipment (COE). Intra-
unit calling among subscribers con-
nected to the concentrator may be pro-
vided, but is not required.

(2) Industry standards, or portions
thereof, referred to in this paragraph
(a) are incorporated by reference by
RUS. This incorporation by reference
was approved by the Director of the
Federal Register in accordance with 5
U.S.C. 552 (a) and 1 CFR part 51. Copies
of these standards are available for in-
spection during normal business hours
at RUS, room 2838, U.S. Department of
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Agriculture, Washington, DC 20250 or
at the Office of the Federal Register,
800 North Capitol Street, NW., suite
700, Washington, DC.

(3) American National Standards In-
stitute (ANSI) standards are available
from ANSI Inc., 11 West 42nd Street,
13th floor, New York, NY 10036, tele-
phone 212-642-4900.

(i) ANSI Standard S1.4-1983, Speci-
fication for Sound Level Meters, in-
cluding Amendment S1.4A-1985.

(ii) [Reserved]

(4) American Society for Testing Ma-
terials (ASTM) are available from 1916
Race Street, Philadelphia, PA 19103,
telephone 215-299-5400.

(i) ASTM  Specification B33-91,
Standard Specifications for Tinned
Soft or Annealed Copper Wire for Elec-
trical Purposes.

(ii) [Reserved]

(5) Bell Communications Research
(Bellcore) standards are available from
Bellcore Customer Service, 8 Corporate
Place, Piscataway, NJ 08854, telephone
1-800-521-2673.

(i) TR-TSY-000008, Issue 2, August
1987, Digital Interface between the SLC
96 Digital Loop Carrier System and a
Local Digital Switch.

(ii) Bell Communications Research
(Bellcore) document TR-TSY-000057,
Issue 1, April 1987, including Revision 1,
November 1988, Functional Criteria for
Digital Loop Carrier Systems.

(iii) Bell Communications Research
(Bellcore) Document TR-NWT-000303,
Issue 2, December 1992, including Revi-
sion 1, December 1993, Integrated Dig-
ital Loop Carrier System Generic Re-
quirements, Objectives, and Interface.

(6) Federal Standard H28, Screw-
Thread Standards for Federal Services,
March 31, 1978, including Change Notice
1, May 28, 1986; Change Notice 2, Janu-
ary 20, 1989; and Change Notice 3,
March 12, 1990. Copies may be obtained
from the General Services Administra-
tion, Specification Section, 490 East
L’Enfant Plaza SW, Washington, DC
20407, telephone 202-755-0325.

(7) IEEE standards are available from
IEEE Service Center, 445 Hoes Lane,
P.O. Box 1331, Piscataway, NJ 08854,
telephone 1-800-521-2673.
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(i) IEEE Standard 455-1985, Standard
Test Procedure for Measuring Longitu-
dinal Balance of Telephone Equipment
Operating in the Voice Band.

(ii) [Reserved]

(8) RUS standards are available from
Publications and Directives Manage-
ment Branch, Administrative Services
Division, Rural Utilities Service, room
0180, South Building, U.S. Department
of Agriculture, Washington, DC 20250—
1500.

(i) RUS Bulletin 345-50, PE-60 (Sept
1979), RUS Specification for Trunk Car-
rier Systems.

(ii) [Reserved]

(b) Types of requirements. (1) Unless
otherwise indicated, the requirements
listed in this section are considered to
be fixed requirements.

(2) The concentrator system shall
communicate with standard T1 digital
transmission format at a minimum be-
tween the concentrator and central of-
fice terminals. Analog conversion func-
tions at remote and central office ter-
minals shall be capable of being elimi-
nated to accommodate end-to-end dig-
ital transmission.

(3) The LC shall operate properly as
an integral part of the telephone net-
work when connected to physical or
carrier derived circuits and central of-
fices meeting RUS specifications and
other generally accepted telecommuni-
cations practices, such as Bellcore doc-
uments TR-NWT-000303, Integrated
Digital Loop Carrier System Generic
Requirements, Objectives and Inter-
face; TR-TSY-000008, Digital Interface
between the SLC 96 Digital Loop Car-
rier System and a Local Digital
Switch; and TR-TSY-000057, Func-
tional Criteria for Digital Loop Carrier
Systems.

(4) For RUS acceptance consideration
of a LLC, the manufacturer must certify
and demonstrate that all requirements
specified in this section are available
and in compliance with this section.

(5) Certain requirements are included
in this section for features which may
not be needed for every application.
Such features are identifiable by the
inclusion in the requirements of some
such phrase as ‘‘when specified by the
owner’’ or ‘‘as specified by the owner.”
In some cases where an optional fea-
ture will not be required by an owner,

§1755.397

either now or in the future, a system
which does not provide this feature
shall be considered to be in compliance
with the specification for the specific
installation under consideration, but
not in compliance with the entire spec-
ification.

(6) The owner may properly request
bids from any supplier of an RUS ac-
cepted LC whose system provides all
the features which will be required for
a specific installation.

(7) When required by the owner, the
supplier shall state compliance to the
Carrier Serving Area (CSA) require-
ments, as stated in Bell Communica-
tions Research (Bellcore) Standard TR-
TSY-000057, Functional Criteria for
Digital Loop Carrier Systems.

(c) Reliability. (1) The failure rate of
printed circuit boards shall not exceed
an average of 2.0 percent per month of
all equipped cards in all system termi-
nals during the first 3 months after
cutover, and shall not exceed an aver-
age of 1.0 percent per month of all
equipped cards in all system terminals
during the second 3-month period. The
failure rate for the equipment shall be
less than 0.5 percent per month of all
equipped cards in all system terminals
after 6 months. A failure is considered
to be the failure of a component on the
PC board which requires it to be re-
paired or replaced.

(2) The line concentrator terminal
units shall be designed such that there
will be no more than 4 hours of total
outages in 20 years.

(d) System type acceptance tests. Gen-
eral test results will be required on
each system type. Any system provided
in accordance with this section shall be
capable of meeting any requirement in
this section on a spot-check basis.

(e) Features required. The network
control equipment and peripheral
equipment shall be comprised of solid-
state and integrated circuitry compo-
nents as far as practical and in keeping
with the state-of-the-art and econom-
ics of the subject system.

(f) Subscriber lines—(1) General. (i) The
remote LC units shall operate satisfac-
torily with subscriber lines which meet
all of the conditions under the bidder’s
specifications and all the requirements
of this section. This section recognizes
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that the loop limit of the line concen-
trator is dependent upon the trans-
mission facility between the LC cen-
tral office termination and the LC re-
mote unit. When voice frequency (phys-
ical) circuits are used, the loop limit
from the COE to the subscriber shall be
1900 ohms (including the telephone set).
When electronically derived -circuits
(carrier, lightwave, etc.) are used, the
loop limits of the electronic system
will control. The bidder shall identify
the loop limits of the equipment to be
supplied.

(ii) There should be provisions for
such types of lines as ground start,
loop start, regular subscriber, pay sta-
tions, etc.

(2) Dialing. (i) General. The line con-
centrator remote and central office
terminal equipment shall satisfactorily

7 CFR Ch. XVII (1-1-03 Edition)

transmit dialing information when
used with subscriber dials having a
speed of operation between 8 and 12 dial
pulses per second and a break period of
55 to 65% of the total signaling period.

(ii) Subscriber dial interdigital time.
The remote and central office LC
equipment shall permit satisfactory
telecommunications operation when
used with subscriber rotary dial inter-
digital times of 200 milliseconds min-
imum, and pushbutton dialing with 50
milliseconds minimum.

(iii) Subscriber line pushbutton dialing
frequencies. The frequency pairs as-
signed for pushbutton dialing when
provided by the central office shall be
as listed in this paragraph (f)(2)(iii),
with an allowable variation of +1.5 per-
cent:

Low group frequencies (Hz)

High group frequencies (Hz)

1209 | 1336 | 1477 1633

1 2 3 | Spare.
4 5 6 | Spare.
7 8 9 | Spare.
* 0 # | Spare.

(3) Ringing. (i) When LC ringing is
generated at the remote end, it shall be
automatic and intermittent and shall
be cut off from the called line upon re-
moval of the handset at the called sta-
tion during either the ringing or silent
period.

(ii) When ringing generators are pro-
vided in the LC on an ancillary basis,
they shall be accepted or technically
accepted by RUS.

(iii) Where ringing is generated at
the remote end, the ringing system
shall provide sufficient ringing on a
bridged basis over the voltage and tem-
perature limits of this specification
and over subscriber loops within the
limits stated by the manufacturer. The
manufacturer shall state the minimum
number (not less than two) of main sta-
tion ringers that can be used for each
ringing option available.

(g) Traffic. (1)(i) The minimum grade
of service for traffic in the line concen-
trator shall be B=.005 using the Traffic
Table, based on the Erlang Lost-Calls-
Cleared Formula. Required grade of
service, traffic assumptions and cal-
culations for the particular application

being implemented shall be supplied by
the bidder.

(ii) Service to customers served by a
traffic sensitive LC should not be no-
ticeably different than the service to
customers served by the dedicated
physical pairs from the central office
so that uniform grade of service will be
provided to all customers in any class
of service. Reference §1755.522(p)(1)(i),
RUS General Specification for Digital,
Stored Program Controlled Central Of-
fice Equipment.

(2) Traffic and Plant Registers. Traffic
measurements consist of three types—
peg count, usage, and congestion. A peg
count register scores one count per call
attempt per circuit group such as
trunks, digit receivers, senders, etc.
Usage counters measure the traffic
density in networks, trunks and other
circuit groups. Congestion registers
score the number of calls which fail to
find an idle circuit in a trunk group or
to find an idle path through the switch-
ing network when attempting to con-
nect two given end points. These condi-
tions constitute ‘“‘network blocking.”

462



Rural Utilities Service, USDA

(3) When required, traffic data will be
stored in electronic storage registers or
a block of memory consisting of one or
more traffic counters for each item to
be measured. The bidder shall indicate
what registers are to be supplied, their
purpose and the means for displaying
the information locally (or at a remote
location when available).

(h) Transmission requirements. (1) Gen-
eral. Unless otherwise stated, the re-
quirements in paragraphs (h) (2)
through (20) of this section are speci-
fied in terms of analog measurements
made from Main Distributing Frame
(MDF) terminals to MDF terminals ex-
cluding cabling loss.

(2) Telephone transmitter battery sup-
ply. A minimum of 20 milliamperes, dc,
shall be provided for the transmitter of
the telephone set at the subscriber sta-
tion under all loop conditions specified
by the bidder. The telephone set is as-
sumed to have a resistance of 200 ohms.

(3) Impedance—subscriber loops. For
the purpose of this section, the input
impedance of all subscriber loops
served by the equipment is arbitrarily
considered to be 900 ohms in series with
2.16 microfarad capacitor at voice fre-
quencies.

(4) Battery noise. Noise across the re-
mote terminal battery at power panel
distribution bus terminals shall not ex-
ceed 35 dBrnC during the specified busy
hour.

(5) Stability. The long-term allowable
variation in loss through the line con-
centrator system shall be £0.5 dB from
the loss specified by the bidder.
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(6) Return loss. The specified return
loss values are determined by the serv-
ice and type of port at the measuring
end. Two-wire ports are measured at
900 ohms in series with 2.16 micro-
farads, and 4-wire ports are measured
at 600 ohms resistive. When other bal-
ance networks are supplied, test equip-
ment arranged for operation with the
supplied network(s) may be used. The
requirement given shall meet the fol-
lowing cited values on each balance
network available in the system:
Line-to-Line or Line-to-Trunk (2-Wire)

Echo Return Loss (ERL)—18 dB, Minimum
Singing Return Loss (SRL)—Low—15 dB,

Minimum
Singing Return Loss (SRL)—High—18 dB,

Minimum

(7) Longitudinal balance. The min-
imum longitudinal balance, with dc
loop currents between 20 to 70 mA,
shall be 60 dB at all frequencies be-
tween 60 and 2000 Hz, 55 dB at 2700 Hz
and 50 dB at 3400 Hz. The method of
measurement shall be as specified in
the IEEE standard 455, ‘‘Standard Test-
ing Procedure for Measuring Longitu-
dinal Balance of Telephone Equipment
Operating in the Voice Band.” Source
voltage level shall be 10 volts root
mean square (rms) where conversation
battery feed originates at the remote
end.

(8) 60 hz longitudinal current immunity.
The LC 60 Hz longitudinal current im-
munity shall be measured in accord-
ance with Figure 1 of this section.
Under test conditions cited on Figure 1
of this section, the system noise shall
be 23 dBrnC or less as follows:
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Figure 1

7 CFR Ch. XVII (1-1-03 Edition)

Measuring the Effects of Low Frequency Induction

Notes:

T
Transmission Equipment
Test Set Under
Note 1 Test

o R

500 Ohms, 5 watt

@ 30 Vac

1. Wilcom T194C or Equivalent (900 ohm termination, C-message

weighting, hold coil off)

2. SNC Noise Choke 35 W, or equivalent
3. Test at 0.020 Adc and 0.070 Adc

4., 2 %t 0.001 microfarad, 150 Vvdc

9) Steady noise (idle channel at 900
ohm impedance). Steady noise: Measure
on terminated call. Noise measure-
ments shall comply with the following:

Maximum—23 dBrnC0

Average—18 dBrnC0 or Less

3KHz Flat—Less than 35 dBrnO as an Objec-
tive

(10) Impulse noise. LC central office
terminal equipment shall have an im-
pulse noise limit of not more than five
counts exceeding 54 dBrnC0 voice band
weighted in a 5-minute period on six
such measurements made during the
busy hour. A WILCOM T-194C Trans-
mission Test Set, or equivalent, should
be used for the measurements. The
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measurement shall be made by estab-
lishing a normal connection from the
noise counter through the switching
equipment in its off-hook condition to
a quiet termination of 900 ohms imped-
ance. Office battery and signaling cir-
cuit wiring shall be suitably segregated
from voice and carrier circuit wiring,
and frame talking battery filters pro-
vided, if and as required, in order to
meet these impulse noise limits.

(11) Crosstalk coupling. Worst case
equal level crosstalk shall be 65 dB
minimum in the range 200 to 3400 Hz.
This shall be measured between any
two paths through the system by con-
necting a 0 dBm0 level tone to the dis-
turbing pair.

(12) Digital error rate. The digital line
concentrator shall not introduce more
than one error in 108 bits averaged over
a b-minute period, excluding the least
significant bit.

(13) Quanticing distortion. (i) The sys-
tem shall meet the following require-
ments:

Minimum sig-

nal to distor-

tion with C-
message
weighting

Input level (dBmO) 1004 or 1020 Hz

33 dB
.|27dB
22 dB

(ii) Due to possible loss of the least
significant bit on direct digital connec-
tions, a signal to distortion degrada-
tion of up to 2 dB may be allowed
where adequately justified by the bid-
der.

(14) Overload level. The overload level
shall be +3 dBmO.

(15) Gain tracking (linearity) shall
meet the following requirements:

Maximum
Input signal level® gain devi-
ation
+3 to —37 dBmO +0.5 dB
—37 to —50 dBmO +1 dB

11004 Hz reference at 0 dBmO.

(16) Frequency response (loss relative to
1004 Hz) for line-to-line (via trunk
group or intra-link) connections shall
meet the following requirements:

Frequency (Hz)

Loss at 0 dBmO input?®

20 dB Min.2
—-1to+3dB
+1dB

600 to 2400 ....

§1755.397

Frequency (Hz) Loss at 0 dBmO input?

—1to+3dB

1(—) means less loss and (+) means more loss.
2Transmit End.

(A7) Envelope delay distortion. On any
properly established connection, the
envelope delay distortion shall not ex-
ceed the following limits:

Frequency (Hz) st,\eﬂéggod-s
1000 to 2600 190
800 to 2800 .... 350
600 to 3000 .... 500
400 to 3200 700

(18) Absolute delay. The absolute one-
way delay through the line concen-
trator, excluding delays associated
with the central office switching equip-
ment, shall not exceed 1000 microsec-
onds analog-to-analog measured at 1800
Hz.

(19) Insertion loss. The insertion loss
in both directions of transmission at
1004 Hz shall be included in the inser-
tion loss requirements for the con-
nected COE switch and shall not in-
crease the overall losses through the
combined equipment beyond the values
for the COE alone, when operated
through a direct digital interface. Sys-
tems operated with a (VF) line circuit
interface may introduce up to 3 dB in-
sertion loss. Reference §1755.522(q)(3).

(20) Detailed requirements for direct dig-
ital commnections. (i) This paragraph
(h)(20) covers the detailed requirements
for the provision of interface units
which will permit direct digital con-
nection between the host central office
and line concentrator subscriber termi-
nals over digital facilities. The digital
transmission system shall be compat-
ible with T1 type span lines using a
DS1 interface and other digital inter-
faces that may be specified by the
owner. The RUS specification for the
T1 span line equipment is PE-60. Other
span line techniques may also be used.
Diverse span line routing may be used
when specified by the owner.

(ii) The output of a digital-to-digital
port shall be Pulse Code Modulation
(PCM), encoded in eight-bit words
using the mu-255 encoding law and D3
encoding format, and arranged to
interface with a T1 span line.
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(iii) Signaling shall be by means of
Multifrequency (MF) or Dual Pulsing
(DP) and the system which is inherent
in the A and B bits of the D3 format. In
the case where A and B bits are not
used for signaling or system control,
these bits shall only be used for normal
voice and data transmission.

(iv) When a direct digital interface
between the span line and the host cen-
tral office equipment is to be imple-
mented, the following requirements
shall be met:

(A) The span line shall be terminated
in a central office as a minimum a DS1
(1.544Mb/s) shall be provided;

(B) The digital central office equip-
ment shall be programmed to support
the operation of the digital port with
the line concentrator subscriber ter-
minal;

(C) The line concentrator subscriber
terminal used with a direct digital
interface shall be interchangeable with
the subscriber terminal used with a
central office terminal.

(i) Alarms. The system shall send
alarms for such conditions as blown
fuses, blocked controls, power failure
in the remote terminal, etc., along
with its own status indication and sta-
tus of dry relay contact closures or
solid-state equivalent to the associated
central office alarm circuits. Sufficient
system alarm points shall be provided
from the remote terminal to report
conditions to the central office alarm
system. The alarms shall be trans-
mitted from the remote terminal to
the central office terminal as long as
any part of the connecting link is

7 CFR Ch. XVII (1-1-03 Edition)

available for this transmission. Fuses
shall be of the alarm and indicator
type, and their rating designated by
numerals or color code on fuse posi-
tions.

(j) Electrical protection—(1) Surge pro-
tection. (i) Adequate electrical protec-
tion of line concentrator equipment
shall be included in the design of the
system. The characteristics and appli-
cation of protection devices must be
such that they enable the line concen-
trator equipment to withstand, with-
out damage or excessive protector
maintenance, the dielectric stresses
and currents that are produced in line-
to-ground and tip-to-ring circuits
through the equipment as a result of
induced or conducted lightning or
power system fault-related surges. All
wire terminals connected to outside
plant wire or cable pairs shall be pro-
tected from voltage and current surges.

(ii) Equipment must pass laboratory
tests, simulating a hostile electrical
environment, before being placed in
the field for the purpose of obtaining
field experience. For acceptance con-
sideration RUS requires manufacturers
to submit recently completed results
(within 90 days of submittal) of data
obtained from the prescribed testing.
Manufacturers are expected to detail
how data and tests were conducted.
There are five basic types of laboratory
tests which must be applied to exposed
terminals in an effort to determine if
the equipment will survive. Figure 2 of
this section, Summary of Electrical
Requirements and Tests, identifies the
tests and their application as follows:
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FIGURE 2.—SUMMARY OF ELECTRICAL REQUIREMENTS AND TESTS

Test

Application criteria

Peak voltage or current

Surge waveshape

Number of applications and
maximum time between

Comments

Current surge ..............
60 Hz current carrying
AC Power service
surge voltage.
Voltage surge .............

Arrester response
delay.

Low impedance paths exposed
to surges.

High or low impedance paths ex-
posed to surges.

AC power service connection ...

High impedance paths exposed
to surges.

Paths protected by arresters,
such as gas tubes, with break-
down dependent on V. rate of
rise.

500A or lesser current (see fig.
4).

10A rms or lesser current (see
fig. 6).

2500V or +3 ¢ clamping V of ar-
rester employed at 10kV/us.

1000V or +3 ¢ dc breakdown of
arrester employed.

+3 ¢ breakdown of arrester em-
ployed at 100V/us of rise.

10x1000 S vvveeveaen.

11 Cycles of 60 Hz
(0.183 Sec.).
1.2x50 PUS ..ooveiiee

10x1000 PS ..cocvevnennene

100V/us rise decay to
Y2 V. in tube’s
delay time.

5 each polarity at 1 minute inter-
vals.
3 each at 1 minute intervals .......

5 each polarity at 1 minute inter-
vals.

5 each polarity at 1 minute inter-
vals.

5 each polarity at 1 minute inter-
vals.

None.
None.

AC arrester, if used, must be re-
moved. Communications line
arresters, if used, remain in
place.

All primary arresters, if used,
must be removed.
All primary arrestors,
must be removed.

if used,

vasn ‘©d1AI9g sl [Ny
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(iii) Hlectrical protection require-
ments for line concentrator equipment
can be summarized briefly as follows:

(A) Current surge tests simulate the
stress to which a relatively low imped-
ance path may be subjected before
main frame protectors break down.
Paths with a 100 Hz impedance of 50
ohms or less shall be subjected to cur-
rent surges, employing a 10x1000 micro-
second waveshape as defined in Figure
3 of this section, Surge Waveshape. For
the purpose of determining this imped-
ance, arresters which are mounted

Figure 3
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within the equipment are to be consid-
ered zero impedance. The crest current
shall not exceed 500A; however, depend-
ing on the impedance of the test speci-
men this value of current may be
lower. The crest current through the
sample, multiplied by the sample’s 100
Hz impedance, shall not exceed 1000 V.
Where sample impedance is less than 2
ohms, peak current shall be limited to
500A as shown in Figure 4 of this sec-
tion, Current Surge Tests. Figures 3
and 4 follow:

Explanation of Surge Waveshape

Voltage

or
Current

Peak |---------veeeeeeo
90%

S50%

10% 1,

U'—Tx—-l

e Te

Surge Waveshape is defined as follows:

Rise Time x Time to Decay to Half Crest Value

(For example,

~ Notes: T1 = Time to determine the rate of rise.
is determined as the slope between 10%

of rise

10 x 1000 us)

The rate

and 90% of peak voltage or current.

T2 = Time to 50% of peak voltage (decay to half

value).
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Figure 4
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Current sSurge Test

350 V gas tube

300 uP Rp

— @V,

——'/‘——‘—@-—/\/\/\/

Z500

Vi, = Not to exceed 1000V
Ve = Charging Voltage
Z100 = Test Specimen Impedance to be measured at 100 Hz.
Rp = Parallel Resistance (Waveshape)
Rg = Series Resistance (Current Limiting)
2100 Rg Rp Vs
o] 5 © 2500
1 4 © 2500
2 3 @ 2500
3 2 © 1670
4 1 © 1250
5 0 © 1000
7.5 0 15 1000
10 (4} 10 1000
15 s} 7.5 1000
20 0 6.7 1000
25 0 6.25 1000
30 0 6 1000
40 [+} 5.7 1000
50 [ 5.5 1000

(B) Sixty Hertz (60 Hz) current car-
rying tests shall be applied to simulate
an ac power fault which is conducted to
the unit over the cable pairs. The test
shall be limited to 10 amperes Root
Mean Square (rms) of 60 Hz ac for a pe-

riod of 11 cycles (0.1835 seconds) and
shall be applied longitudinally from
line to ground.

(C) AC power service surge voltage
tests shall be applied to the power
input terminals of ac powered devices
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to simulate switching surges or light-
ning-induced transients on the ac
power system. The test shall employ a
1.2x50 microsecond waveshape with a
crest voltage of 2500 V. Communica-
tions line protectors may be left in
place for these tests.

(D) Voltage surge tests which simu-
late the voltage stress to which a rel-
atively high impedance path may be
subjected before primary protectors
break down and protect the circuit. To
ensure coordination with the primary
protection while reducing testing to
the minimum, voltage surge tests shall
be conducted at a 1000 volts with pri-
mary arresters removed for devices
protected by carbon blocks, or the +3

Figure S
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sigma dc breakdown voltage of other
primary arresters. Surge waveshape
should be 10x1000 microseconds.

(E) Arrester response delay tests are
designed to stress the equipment in a
manner similar to that caused by the
delayed breakdown of gap type arrest-
ers when subjected to rapidly rising
voltages. Arresters shall be removed
for these tests, the peak surge voltage
shall be the +3 sigma breakdown volt-
age of the arrester in question on a
voltage rising at 100 V per micro-
second, and the time for the surge to
decay to half voltage shall equal at
least the delay time of the tube as ex-
plained in Figure 5 of this section, Ar-
rester Response Delay Time as follows:

Explanation of Arrester Response Delay Time

Striking voltage

de Firing level of tube

T1

Note:

Tp TIME
D=T2-T1

= Delay time of tube

The delay time is that period of time when the potential

across an arrester exceeds its dc firing level.

(iv) Tests shall be conducted in the
following sequence. As not all tests are
required in every application, non-ap-
plicable tests should be omitted:

(A) Current Impulse Test;
(B) Sixty Hertz (60 Hz) Current Car-
rying Tests;
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(C) AC Power Service Impulse Volt-
age Test;

(D) Voltage Impulse Test; and

(E) Arrester Response Delay Time
Test.

(v) A minimum of five applications of
each polarity for the surge tests and
three for the 60 Hz Current Carrying

Figure 6
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Tests are the minimum required. All
tests shall be conducted with not more
than 1 minute between consecutive ap-
plications in each series of three or five
applications to a specific configuration
so that heating effects will be cumu-
lative. See Figure 6 of this section, 60
Hz Current Surge Tests as follows:

60 Hz Current Surge Test

> 100
Rg
Timer
0.183 Sec. > 100
1 is
® &
60 Hz
@0 700V

Tip @ Ring

Z go Hz

MDF GRD

v
Peak) .

- 700 Volts root mean square (rms) (Approximately 1000V

Zgo - Test specimen impedance to be measured at 60 Hz.

Rg
side of line.

- Series Resistance (current limiting) in each
(Source impedance never less

than 50 0 longitudinal.)

260 Hz

Over 50

Rg

140
120
100
100
100
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(vi) Tests shall be applied between
each of the following terminal com-
binations for all line operating condi-
tions:

(A) Line tip to ring;

(B) Line ring to ground;

(C) Line tip to ground; and

(D) Line tip and ring tied together to
ground.

(2) Dielectric strength.(i) Arresters
shall be removed for all dielectric
strength tests.

(ii) Direct current potentials shall be
applied between all line terminals and
the equipment chassis and between
these terminals and grounded equip-
ment housings in all instances where
the circuitry is dc open circuit from
the chassis, or connected to the chassis
through a capacitor. The duration of
all dielectric strength tests shall be at
least 1 second. The applied potential
shall be at a minimum equal to the
plus 3 sigma dc breakdown voltage of
the arrester, provided by the line con-
centrator manufacturer.

(3) Insulation resistance.Following the
dielectric tests, the insulation resist-
ance of the installed electrical circuits
between wires and ground, with the
normal equipment grounds removed,
shall not be less than 10 megohms at
500 volts dc at a temperature of 68 °F
(20 °C) and at a relative humidity of ap-
proximately 50 percent. The measure-
ment shall be made after the meter
stabilizes, unless the requirement is
met sooner. Arresters shall be removed
for these tests.

(4) Self-protection.(i) All components
shall be capable of being continuously
energized at rated voltage without in-
jury. Design precautions must be taken
to prevent damage to other equipment
components when a particular compo-
nent fails.

(ii) Printed circuit boards or similar
equipment employing electronic com-
ponents should be self-protecting
against external grounds applied to the
connector terminals. Board compo-
nents and coatings applied to finished
products shall be of such material or so
treated that they will not support com-
bustion.

(iii) Every precaution shall be taken
to protect electrostatically sensitive
components from damage during han-
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dling. This shall include written in-
structions and recommendations.

(k) Miscellaneous—(1)  Interconnect
wire.All interconnect wire shall be of
soft annealed tinned copper wire meet-
ing the requirements of ASTM Speci-
fication B33-91 and of suitable cross-
section to provide safe current car-
rying capacity and mechanical
strength. The insulation of installed
wire, connected to its equipment and
frames, shall be capable of with-
standing the same insulation resist-
ance and dielectric strength require-
ments as given in paragraphs (j)(2) and
(j)(3) of this section at a temperature of
120°F (49°C), and a relative humidity of
90 percent.

(2) Wire wrapped terminals.These ter-
minals are preferred and where used
shall be of a material suitable for wire
wrapping. The connections to them
shall be made with a wire wrapping
tool with the following minimum num-
ber of successive non-overlapping turns
of bare tinned copper wire in contact
with each terminal:

(1) 6 turns of 30 gauge;

(ii) 6 turns of 26 gauge;

(iii) 6 turns of 24 gauge; or

(iv) 5 turns of 22 gauge.

(38) Protection against corrosion. All
metal parts of equipment frames, dis-
tributing frames, cable supporting
framework and other exposed metal
parts shall be constructed of corrosion
resistant materials or materials plated
or painted to render them adequately
corrosion resistant.

(4) Screws and bolts. Screw threads for
all threaded securing devices shall be
of American National Standard form in
accordance with Federal Standard H28,
unless exceptions are granted to the
manufacturer of the switching equip-
ment. All bolts, nuts, screws, and wash-
ers shall be of nickel-copper alloy,
steel, brass or bronze.

(5) Environmental requirements. (i) The
bidder shall specify the environmental
conditions necessary for safe storage
and satisfactory operation of the equip-
ment being bid. If requested, the bidder
shall assist the owner in planning how
to provide the necessary environment
for the equipment.

(ii) To the extent practicable, the fol-
lowing temperature range objectives
shall be met:
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(A) For equipment mounted in cen-
tral office and subscriber buildings, the
carrier equipment shall operate satis-
factory within an ambient temperature
range of 32 °F to 120 °F (0 °C to 49 °C)
and at 80 percent relative humidity be-
tween 50 °F and 100 °F (10 °C and 38 °C);
and

(B) Equipment mounted outdoors in
normal operation (with cabinet doors
closed) shall operate satisfactorily
within an ambient temperature range
(external to cabinet) of —40 °F to 140 °F
(—40 °C to 60 °C) and at 95 percent rel-
ative humidity between 50 °F to 100 °F
(10 °C to 38 °C). As an alternative to the
(60 °C) requirement, a maximum ambi-
ent temperature of 120 °F (49 °C) with
equipment (cabinet) exposed to direct
sunlight may be substituted.

(6) Stenciling. Equipment units and
terminal jacks shall be adequately des-
ignated and numbered. They shall be
stenciled so that identification of
equipment units and leads for testing
or traffic analysis can be made without
unnecessary reference to prints or de-
scriptive literature.

(7 Quantity of equipment bays. Con-
sistent with system arrangements and
ease of maintenance, space shall be
provided on the floor plan for an or-
derly layout of future equipment bays.
Readily accessible terminals will be
provided for connection to interbay
and frame cables to future bays. All ca-
bles, interbay and intrabay (excluding
power), if technically feasible, shall be
terminated at both ends by connectors.

(8) Radio and television interference.
Measures shall be employed by the bid-
ders to limit the radiation of radio fre-
quencies generated by the equipment
so as not to interfere with radio, tele-
vision receivers, or other sensitive
equipment.

(9) Housing. (i) When housed in a
building supplied by the owner, a com-
plete floor plan including ceiling
height, floor loading, power outlets,
cable entrances, equipment entry and
travel, type of construction, and other
pertinent information shall be sup-
plied.

(ii) In order to limit corrosion, all
metal parts of the housing and mount-
ing frames shall be constructed of suit-
able corrosion resistant materials or
materials protectively coated to render
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them adequately resistant to corrosion
under the climatic and atmospheric
conditions existing in the area in
which the housing is to be installed.

(10) Distributing frame. (i) The line
concentrator terminal equipment lo-
cated at the central office shall be pro-
tected by the central office main dis-
tribution frame. The bidder may supply
additional protection capability as ap-
propriate. All protection devices (new
or existing) shall be arranged to oper-
ate in a coordinated manner to protect
equipment, limit surge currents, and
protect personnel.

(ii) The distributing frame shall pro-
vide terminals for terminating all in-
coming cable pairs. Arresters shall be
provided for all incoming cable pairs,
or for a smaller number of pairs if spec-
ified.

(iii) The current carrying capacity of
each arrester and its associated mount-
ing shall coordinate with a #22 gauge
copper conductor without causing a
self-sustaining fire or permanently
damaging other arrester positions.
Where all cable pairs entering the
housing are #24 gauge or finer, the ar-
resters and mountings need only co-
ordinate with #24 gauge cable conduc-
tors.

(iv) Remote terminal protectors may
be mounted and arranged so that out-
side cable pairs may be terminated on
the left or bottom side of protectors
(when facing the vertical side of the
MDF) or on the back surface of the pro-
tectors. Means for easy identification
of pairs shall be provided.

(v) Protectors shall have a ‘‘dead
front” (either insulated or grounded)
where live metal parts are not readily
accessible.

(vi) Protectors shall be provided with
an accessible terminal of each incom-
ing conductor which is suitable for the
attachment of a temporary test lead.
They shall also be constructed so that
auxiliary test fixtures may be applied
to open and test the subscriber’s cir-
cuit in either direction. Terminals
shall be suitable for wire wrapped con-
nections or connectorized.

(vii) If specified, each protector
group shall be furnished with a factory
assembled tip cable for splicing to the
outside cable; the tip cable shall be 20
feet (6.1 m) in length, unless otherwise
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specified. Tip cable used shall be RUS
accepted.

(viii) Protector makes and types used
shall be RUS accepted.

(1) Power equipment—(1) General.
When specified, batteries and charging
equipment shall be supplied for the re-
mote terminal of the line concentrator.

(2) Operating voltage. (i) The nominal
operating voltage of the central office
and remote terminal shall be 48 volts
dc, provided by a battery with the posi-
tive side tied to system ground.

(i) Where equipment is dc powered,
it must operate satisfactorily over a
range of 50 volts +6 volts dc.

(iii) Where equipment is ac powered,
it must operate satisfactorily over a
range of 120+10 volts or 220+10 volts ac.

(3) Batteries. (i) Unless otherwise
specified by the owner, sealed batteries
shall be supplied for the remote line
concentrator terminal.

(ii) The batteries shall have an am-
pere hour load capacity of no less than
8 busy hours. When an emergency ac
supply source is available, the battery
reserve may be reduced to 3 busy
hours.

(iii) The batteries shall be sealed
when they are mounted in the cabinet
with the concentrator equipment.

(iv) When specified by the owner, bat-
tery heaters shall be supplied in a bid-
der-furnished housing.

(4) Charging equipment. (i) One charg-
er capable of carrying the full dc power
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load of the remote terminal shall be
supplied unless otherwise specified by
the owner.

(ii) Charging shall be on a full float
basis. The rectifiers shall be of the full
wave, self-regulating, constant voltage,
solid-state type and shall be capable of
being turned on and off manually.

(iii) When charging batteries, the
voltage at the battery terminals shall
be adjustable and shall be set at the
value recommended for the particular
battery being charged, provided it is
not above the maximum operating
voltage of the central office switching
equipment. The voltage shall not vary
more than #0.02 volt dc per cell be-
tween 10% load and 100% load. Between
3% and 10% load, the output voltage
shall not vary more than +0.04 volt dc
per cell. Beyond full load current the
output voltage shall drop sharply. The
above output voltage shall be main-
tained with input line voltage vari-
ations of plus or minus 10 percent. Pro-
vision shall be made to manually
change the output voltage of the rec-
tifier to 2.25 volts per cell to provide an
equalization charge on the battery.

(iv) The charger noise, when meas-
ured with a suitable noise measuring
set and under the rated battery capaci-
tance and load conditions, shall not ex-
ceed 22 dBrnC. See Figure 7 of this sec-
tion, Charger Noise Test as follows:

474



Rural Utilities Service, USDA

Figure 7
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Charger Noise Test

Note (1)
from the measurement.

+o——o
Battery Transmission
Cherger —_— R Test Set
Under N

Teat Wilcom T194C

(or Equivalent)
L
—@ — @
Observe polarity of

electrolytic capacitor

Set Function Switch
in "Noise Metallic
Bridging” Position

The manufacturer may elect to eliminate the capacitor C

Capacitance C in uF = 30,000 uF per ampere-hour per

cell. For example,

25 cells at 100 ampere-hour would

be equivalent to a capacitance of:

(30,000 x 100)/25

= 120,000 uF

(2) The value of the resistive load R is determined by the
nominal battery voltage in volts divided by the full

load rating in amperes.

For example, for a 48 volt

battery and a full load current of 24 amperes, the
load resistance R is 48/24 = 2 ohms of appropriate
power handling capacity.

(v) The charging equipment shall be
provided with a means for indicating a
failure of charging current whether due
to ac power failure, an internal failure
in the charger, or to other -cir-
cumstances which might cause the out-
put voltage of the charger to drop
below the battery voltage. Where a
supplementary constant current charg-
er is used, an alarm shall be provided
to indicate a failure of the charger.

(vi) Audible noise developed by the
charging equipment shall be kept to a
minimum. Acoustic noise resulting
from operation of the rectifier shall be
expressed in terms of dB indicated on a
sound level meter conforming to Amer-
ican National Standards Institute S1.4,
and shall not exceed 65 dB (A-
weighting) measured at any point 5
feet (1.5m) from any vertical surface of
the rectifier.
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(vii) The charging equipment shall be
designed so that neither the charger
nor the central office equipment is sub-
ject to damage in case the battery cir-
cuit is opened for any value of load
within the normal limits.

(5) Power panel. (i) Battery and charg-
er control switches, dc voltmeters, dc
ammeters, fuses and circuit breakers,
supervisory and timer circuits shall be
provided as required. Portable or panel
mounted frequency meters or
voltmeters shall be provided as speci-
fied by the owner.

(ii) Power panels, cabinets and
shelves, and associated wiring shall be
designed initially to handle the line
concentrator terminal when it reaches
its ultimate capacity as specified by
the owner.

(iii) The power panel shall be of the
‘“‘dead front” type.

(6) Ringing equipment. The ringing
system shall provide sufficient ringing
on a bridged basis over the voltage and
temperature limits of this section and
over subscriber drops within the limits
stated by the bidder. The ringing sys-
tem shall be without operational prob-
lems such as bell tapping during dial-
ing. The bidder shall state the min-
imum number (not less than two) of
main station ringers that can be used
for each ringing option available.

() Interrupter equipment. The inter-
rupter may be an integral part of the
system or may be part of the associ-
ated central office equipment con-
nected to the line concentrator central
office terminal.

(8) Special systems. Manufacturers of
LC systems that operate by extending
ringing current from the central office
shall state their required input ringing
(voltage and frequency) and the limita-
tions on the connected subscriber loop.

(m) Fusing requirements—(1) Gen-
eral.(i) The equipment shall be com-
pletely wired and equipped with fuses,
trouble signals, and all associated
equipment for the wire capacity of the
frames or cabinets provided.

(ii) Design precautions shall be taken
to prevent the possibility of equipment
damage arising from the insertion of
an electronic package into the wrong
connector or the removal of a package
from any connector or improper inser-
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tion of the correct card in its con-
nector.

(2) Fuses. Fuses and circuit breakers
shall be of an alarm and indicator type,
except where the fuse or breaker loca-
tion is indicated on the alarm printout.
Their rating shall be designated by nu-
merals or color codes on the fuse or the

panel.
(n) Trouble location and test—(1)
Equipment. (i) Trouble indications in

the system may be displayed in the
form of lights on the equipment units
or printed circuit boards.

(ii) When required, a jack or other
connector shall be provided to connect
a fault or trouble recorder (printer or
display).

(2) Maintenance system. (i) The main-
tenance system shall monitor and
maintain the system operation without
interruption of call processing except
for major failures.

(ii) The maintenance system shall be
arranged to provide the ability to de-
termine trouble to an individual card,
functional group of cards, or other
equipment unit.

(0) Spare parts. Lists of spare parts
and maintenance tools as rec-
ommended by the bidder shall be pro-
vided. The cost of such tools and spare
parts shall be indicated and shall not
be included in the base price.

(p) Drawings and printed material. (1)
The bidder shall supply instructional
material for each line concentrator
system involved at the time of delivery
of the equipment. It is not the intent of
this section to require system docu-
mentation necessary for the repair of
individual circuit boards.

(2) Three complete sets of legible
drawings shall be provided for each
central office to be accessed. Each set
shall include all of the following:

(i) Drawings of major equipment
items such as frames, with the location
of major component items of equip-
ment shown therein;

(ii) Wiring diagrams indicating the
specific method of wiring used on each
item of equipment and interconnection
wiring between items of equipment;

(iii) Maintenace drawings covering
each equipment item that contains re-
placeable parts, appropriately identi-
fying each part by name and part num-
ber; and
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(iv) Job drawings including all draw-
ings that are individual to the par-
ticular line concentrator involved such
as mainframe, power equipment, etc.

(3) The following information shall
also be furnished:

(i) A complete index of required
drawings;

(ii) An explanation of electrical prin-
ciples of operation of overall concen-
trator system;

(iii) A list of tests which can be made
with each piece of test equipment fur-
nished and an explanation of the meth-
od of making each test;

(iv) A sample of each form rec-
ommended for use in keeping records;

(v) The criteria for analyzing results
of tests and determining appropriate
corrective action;

(vi) A set of general notes on meth-
ods of isolating equipment faults to
specific printed circuit cards in the
equipment;

(vii) A list of typical troubles which
might be encountered, together with
general indications as to probable loca-
tion of each trouble; and

(viii) All special line concentrator
system grounding requirements.

(4) When installation is to be done by
the bidder a complete set of drawings
shall be provided by the owner, such as
floor plans, lighting, grounding and ac
power access.

(q) [Installation and acceptance—(1)
General. Paragraphs (q)(2)(i) through
(@)(3)(xxi) of this section covers the
general requirements for the installa-
tion of line concentrator equipment by
the bidder, and outlines the general
conditions to be met by the owner in
connection with such installation
work. The responsibilities apply in
both the central office installation and
remote terminal installations, unless
otherwise noted.

(2) Responsibilities
owner shall:

(i) Allow the bidder and its employ-
ees free access to the premises and fa-
cilities at all hours during the progress
of the installation;

(i1) Provide access to the remote site
and any other site for development
work needed during the installation;

(iii) Take such action as necessary to
ensure that the premises are dry and
free from dust and in such condition as

of owner. The
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not to be hazardous to the installation
personnel or the material to be in-
stalled (not required when remote ter-
minal is not installed in a building);

(iv) Provide heat or air conditioning
when required and general illumination
in rooms in which work is to be per-
formed or materials stored;

(v) Provide suitable openings in
buildings to allow material to be
placed in position (not required when a
remote terminal is not installed in a
building);

(vi) Provide the necessary conduit
and commercial and dc-ac inverter out-
put power to the locations shown on
the approved floor plan drawings;

(vii) Provide 110 volts a.c., 60 Hz com-
mercial power equipped with a sec-
ondary arrester and a reasonable num-
ber of outlets for test, maintenance
and installation equipment;

(viii) Provide suitable openings or
channels and ducts for cables and con-
ductors from floor to floor and from
room to room;

(ix) Provide suitable ground leads, as
designated by the bidder (not required
when remote terminal is not installed
in a building);

(x) Provide the necessary wiring, cen-
tral office ground and commercial
power service, with a secondary ar-
rester, to the location of an exterior re-
mote terminal installation based on
the voltage and load requirements fur-
nished voltage and load requirements
furnished by the bidder;

(xi) Test at the owners expense all
lines and trunks for continuity, leak-
age and loop resistance and ensure that
all lines and trunks are suitable for op-
eration with the central office and re-
mote terminal equipment specified;

(xii) Make alterations and repairs to
buildings necessary for proper installa-
tion of material, except to repair dam-
age for which the bidder or its employ-
ees are responsible;

(xiii) Connect outside cable pairs on
the distributing frame (those con-
nected to protectors);

(xiv) Furnish all line, class of service
assignment, and party line assignment
information to permit bidder to pro-
gram the data base memory within a
reasonable time prior to final testing;

(xv) Release for the bidder’s use, as
soon as possible, such portions of the
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existing plant as are necessary for the
proper completion of such tests as re-
quire coordination with existing facili-
ties including facilities for T1 span
lines with properly installed repeaters
between the central office and the re-
mote terminal installations;

(xvi) Make prompt inspections as it
deems necessary when notified by the
bidder that the equipment, or any part
thereof, is ready for acceptance;

(xvii) Provide adequate fire protec-
tion apparatus at the remote terminal,
including one or more fire extin-
guishers or fire extinguishing systems
of the gaseous type, that has low tox-
icity and effect on equipment;

(xviii) Provide necessary access ports
for cable, if underfloor cabling is se-
lected;

(xix) Install equipment and accessory
plant devices mounted external to the
central office building and external to
the repeater and other outside
housings including filters, repeater
housings, splicing of repeater cable
stubs, externally mounted protective
devices and other such accessory de-
vices in accordance with written in-
structions provided by the bidder; and

(xx) Make all cross connections (at
the MDF or Intermediate Distribution
Frame IDF) between the physical
trunk or carrier equipment and the
central office equipment unless other-
wise specified in appendix A of this sec-
tion.

(3) Responsibilities of bidder. The bid-
der shall:

(i) Allow the owner and its represent-
atives access to all parts of the build-
ing at all times;

(ii) Obtain the owner’s permission be-
fore proceeding with any work necessi-
tating cutting into or through any part
of the building structure such as gird-
ers, beams, concrete or tile floors, par-
titions or ceilings (does not apply to
the installation of lag screws, expan-
sion bolts, and similar devices used for
fastening equipment to floors, col-
umns, walls, and ceilings);

(iii) Be responsible for and repair all
damage to the building due to careless-
ness of the bidder’s workforce, exercise
reasonable care to avoid any damage to
the owner’s switching equipment or
other property, and report to the owner
any damage to the building which may
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exist or may occur during its occu-
pancy of the building;

(iv) Consult with the owner before
cutting into or through any part of the
building structure in all cases where
the fireproofing or moisture proofing
may be impaired;

(v) Take necessary steps to ensure
that all fire fighting apparatus is ac-
cessible at all times and all flammable
materials are kept in suitable places
outside the building;

(vi) Not use gasoline, benzene, alco-
hol, naphtha, carbon tetrachloride or
turpentine for cleaning any part of the
equipment;

(vii) Be responsible for delivering the
CO and remote terminal equipment to
the sites where they will be needed;

(viii) Install the equipment in ac-
cordance with the specifications for the
line concentrator;

(ix) Have all leads brought out to ter-
minal blocks on the MDF (or IDF if
stated in appendix A of this section)
and have all terminal blocks identified
and permanently labeled;

(x) Use separate shielded type leads
grounded at one end only unless other-
wise specified by the owner or bidder or
tip cables meeting RUS cable crosstalk
requirements for carrier frequencies in-
side the central office;

(xi) Group the cables to separate car-
rier frequency, voice frequency, sig-
naling, and power leads;

(xii) Make the necessary power and
ground connections (location as shown
in appendix A of this section) to the
purchaser’s power terminals and
ground bus unless otherwise stated in
appendix A of this section (ground wire
shall be 6 AWG unless otherwise stat-
ed);

(xiii) Place the battery in service in
compliance with the recommendations
of the battery manufacturer;

(xiv) Make final charger adjustments
using the manufacturer’s recommended
procedure;

(xv) Run all jumpers, except line and
trunk jumpers (those connected to pro-
tectors) unless otherwise specified in
appendix A of this section;

(xvi) Establish and update all data
base memories with subscriber infor-
mation as supplied by the owner until
an agreed turnover time;
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(xvii) Give the owner notice of com-
pletion of the installation at least one
week prior to completion;

(xviii) Permit the owner or its rep-
resentative to conduct tests and in-
spections after installation has been
completed in order that the owner may
be assured the requirements for instal-
lation are met;

(xix) Allow access, before turnover,
by the owner or its representative,
upon request, to the test equipment
which is to be turned over as a part of
the delivered equipment, to permit the
checking of the circuit features which
are being tested and to permit the
checking of the amount of connected
equipment to which the test circuits
have access;

(xx) Notify the owner promptly of the
completion of work of the central of-
fice terminals, remote terminals or
such portions thereof as are ready for
inspection; and

(xxi) Correct promptly all defects for
which the bidder is responsible.

(4) Information to be furnished by bid-
der. The bidder shall accompany its bid
with the following information:

(i) Two copies of the equipment list
and the traffic calculations from which
the quantities in the equipment list are
determined;

(ii) Two copies of the traffic tables
from which the quantities are deter-
mined, if other than the Erlang B traf-
fic tables;

(iii) A block diagram of the line con-
centrator and associated maintenance
equipment will be provided;

(iv) A prescribed method and criteria
for acceptance of the completed line
concentrator which will be subject to
review;

(v) This special grounding require-
ments including the recommended con-
figuration, suggested equipment and
installation methods to be used to ac-
complish them;

(vi) The special handling and equip-
ment requirements to avoid damage re-
sulting from the discharge of static
electricity (see paragraph (j)(4)(iii) of
this section) or mechanical damage
during transit installation and testing;

(vii) The location of technical assist-
ance service, its availability and condi-
tions for owner use and charges for the
service by the bidder; and
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(viii) The identification of the sub-
scriber loop limits available beyond
the line concentrator.

(5) Installation requirements. (i) All
work shall be done in a neat,
workmanlike manner. Equipment

frames or cabinets shall be correctly
located, carefully aligned, anchored,
and firmly braced. Cables shall be care-
fully laid with sufficient radius of cur-
vature and protected at corners and
bends to ensure against damage from
handling or vibration. Exterior cabinet
installations for remote terminals
shall be made in a permanent, eye-
pleasing manner.

(ii) All multiple and associated wir-
ing shall be continuous, free from
crosses, reverses, and grounds and shall
be correctly wired at all points.

(iii) An inspection shall be made by
the owner or its representatives prior
to performing operational and perform-
ance tests on the equipment, but after
all installing operations which might
disturb apparatus adjustments have
been completed. The inspection shall
be of such character and extent as to
disclose with reasonable certainty any
unsatisfactory condition of apparatus
or equipment. During these inspec-
tions, or inspections for apparatus ad-
justments, or wire connections, or in
testing of equipment, a sufficiently de-
tailed examination shall be made
throughout the portion of the equip-
ment within which such condition is
observed, or is likely to occur, to dis-
close the full extent of its existence,
where any of the following conditions
are observed:

(A) Apparatus or equipment units
failing to compare in quantity and type
to that specified for the installation;

(B) Apparatus or equipment units
damaged or incomplete;

(C) Apparatus or equipment affected
by rust, corrosion or marred finish; and

(D) Other adverse conditions result-
ing from failure to meet generally ac-
cepted standards of good workmanship.

(6) Operational tests. (i) Operational
tests shall be performed on all circuits
and circuit components to ensure their
proper functioning in accordance with
appropriate explanation of the oper-
ation of the circuit.
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(ii) All equipment shall be tested to
ensure proper operation with all com-
ponents connected in all possible com-
binations and each line shall be tested
for proper ring, ring trip and super-
vision.

(iii) All fuses shall be verified for
continuity and correct rating. Alarm
indication shall be demonstrated for
each equipped fuse position. An already
failed fuse compatible with the fuse po-
sition may be used.

(iv) Bach alarm or signal circuit
shall be checked for correct operation.

(v) A sufficient quantity of locally
originating and incoming calls shall be
made to demonstrate the function of
the 1line concentrator including all
equipped transmission paths. When
intra-link calling is supplied, all intra-
link transmission paths shall be dem-
onstrated.

(T) Acceptance tests and data required.
(i) Data shall be supplied to the owner
by the bidder in writing as a part of the
final documents in closing out the con-
tract as follows:

(A) A detailed cross connect drawing
of alarm to power board, central office
battery to physical trunks or carrier
system, wiring options used in termi-
nals, channels, filters, repeaters, etc.,
marked in the owner’s copy of the
equipment manual or supplied sepa-
rately;

(B) The measured central office sup-
ply voltages applied to the equipment
terminals or repeaters at the time the
jack and test point readings are made
and ac supply voltages where equip-
ment is powered from commercial ac
sources;

(C) A list of all instruments, includ-
ing accessories, by manufacturer and
type number, used to obtain the data;
and

(D) The measurements at all jack or
test points recommended by the manu-
facturer, including carrier frequency
level measurements at all carrier ter-
minals and repeaters where utilized.

(ii) Data in the form of a checklist or
other notations shall be supplied show-
ing the results of the operational tests.

(iii) The bidder shall furnish to the
owner a record of the battery cell or
multicell unit voltages measured at
the completion of the installation of
the switching system before it is placed
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in commercial service. This is not re-
quired at a site where the owner fur-
nishes dc power.

(8) Joint inspection requirements. (i)
The bidder shall notify the owner in
writing at least one week before the
date the complete system will be ready
for inspection and tests. A joint inspec-
tion shall be made by the bidder and
the owner (or owner’s engineer) to de-
termine that the equipment installa-
tion is acceptable. The inspection shall
include physical inspection, a review of
acceptance test data, operational tests,
and sample measurements.

(A) The owner shall review the ac-
ceptance test data and compare it to
the requirements of this section.

(B) Sample measurements shall be
made on all systems installed under
this contract. Test methods should fol-
low procedures described in paragraph
(2)(5) of this section.

(C) A check shall be made of meas-
ured test point and jack readings for
compliance with the manufacturer’s
specifications. This applies also to
channels, terminals, carrier frequency
repefault locating circuits.

(ii) In the event that the measured
data or operational tests show that
equipment fails to meet the require-
ments quirements of this section, the
deficiencies are to be resolved as set
forth in Article II of the 397 Special
Equipment Contract. (Copies are avail-
able from RUS, room 0174, U.S. Depart-
ment of Agriculture, Washington, DC
20250-1500.) The reports of the bidder
and the owner shall be detailed as to
deficiencies, causes, corrective action
necessary, corrective action to be
taken, completion time, etc.

(The information and recordkeeping require-
ments of this section have been approved by
the Office of Management and Budget (OMB)
under the control number 0572-0059.)

APPENDIX A TO §1755.397—SPECIFICATION FOR
LINE CONCENTRATOR DETAILED EQUIPMENT
REQUIREMENTS

(INFORMATION TO BE SUPPLIED BY OWNER)

Telephone Company (Owner)

Name:
Location:

Number of LLC’s Required:
Line Concentrator Locations:
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Central

No. of Lines Office

Location

1. General

1.1 Notwithstanding the bidder’s equip-
ment lists, the equipment and materials fur-
nished by the bidder must meet the require-
ments of paragraphs (a) through (p) of this
section, and this appendix A.

1.2 Paragraph (a) through (p) of this sec-
tion cover the minimum general require-
ments for line concentrator equipment.

1.3 Paragraph (q) of this section covers
the requirements for installation, inspection
and testing when such service is included as
part of the contract.

1.4 This appendix A covers the technical
data for application engineering and detailed
equipment requirements insofar as they can
be established by the owner. This appendix A
shall be filled in by the owner.

1.5 Appendix B of this section covers de-
tailed information on the line concentrator
equipment, information on system reli-
ability and traffic capacity as proposed by
the bidder. Appendix B of this section is to
be filled in by the bidder and must be pre-
sented with the bid.

Office Name
(By Location)
LC Designation
2. Number of Subscriber Lines

Wired

Equipped only

Single-Party
Pay Station (Type:
Other (Describe: )

Total

3. Loop Resistance

3.1 Number of non-pay station lines hav-
ing a loop resistance, including the tele-
phone set as follows:

3.1.1 For physical trunks between the re-
mote and the office units, the loop resistance
is to include the resistance of the trunk.

No. of lines

1000 ohms (Semi-Postpay) .........ccccccoveerrrernne.

When physical trunks are used, these re-
sistances include that of the facility between
the CO and the remote.

3.1.3 Range extension equipment,
quired, is to be provided:

By Bidder
By Owner
(Quantity and Type)

if re-

4. Traffic Data

4.1 Average combined originating and ter-
minating hundred call seconds (CCS) per line
in the busy hour:

CCS/Line. (Assume originating & ter-
minating equal.)

4.2 Percent Intra-Calling

4.3 Total Busy Hour Calls

5. TYPE or RINGING
5.1 Frequency No. 1. 2. 3. 4.

Frequency (Hz) .......ccccce.e.
Max. No. of Phones/Freq. ..

5.2 Minimum ringing generator capacity to
be supplied shall be sufficient to serve
lines (each frequency).

6. Central Office Equipment Interface

6.1 COE will be:
6.1.1 COE Manufacturer

Type
Year
Generic
6.1.2 See digital central office spec-
ification for the switchboard at

6.2 Interface will be:

6.2.1 Line Circuit(s)
6.2.2 Direct Digital Interface
6.2.3 Other (Describe)

6.3 Mounting rack for line concentrator
furnished by:

Bidder

No. of lines

1200-1900 ohms ...
1901-3200 ohms
3201-4500 ohms ...

3.1.2 Number of pay station lines having a
loop resistance, excluding the telephone set,
greater than:

No. of lines

1200 ohms (Prepay)

Owner

(Specify width and height of rack available)
(Width) (Height)
6.4 Equipment to be installed in existing
building:
Yes (Attach detailed plan)
No

7. Transmission Facilities

7.1 Transmission facilities between the
central office and remote terminals shall be:
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7.1.1 Type:
VF Carrier Derived Circuits
Digital Span Line (DS1)
Other

(Attach a layout of the transmission facili-
ties between the central office and the
remote terminals describing trans-
mission and signaling parameters, rout-
ing and resistance where applicable.)

7.1.2 Utilizes physical plant

Cable Pairs (Existing/New)
Other

NoTE: Unless otherwise stated, physical
plant will be supplied by the owner.

7.1.3 Terminal equipment for trans-
mission facility to be supplied by:
Owner
Bidder
7.1.3.1 Carrier e/w voice terminations
Yes No

Manufacturer and type o o
Central office voice terminations Equipped
, Wired Only
7.1.3.2 Digital span line (DS1) supplied by
Owner
Bidder

Manufacturer and Type - -
7.1.3.3 Number of repeaters (per span line)

7.1.3.4 Diverse (alternate) span line rout-
ing required

Yes (Describe in Item 11) No
7.1.3.5 Span line terminations only
Yes No

7.1.3.6 Span line power required (CO and
Remote Terminals) Yes No

7.1.3.7 Physical facility between CO and
remote Loop Resistance ohms,
Length meters

8. Power Equipment Requirements

8.1 Central Office Terminal
8.1.1 Owner-furnished —48 volt dc power
Yes No

8.1.2 Other (Describe)

8.1.3 Standby power is available
Yes No

8.2 Remote Terminal

8.2.1 Owner-furnished —-48 vdc power
Yes No

8.2.2 Bidder-furnished power supply
Yes No

8.2.3 AC power available at site:
110 vac, 60 Hz, single-phase
Other (Describe in Item 11)

8.2.4 A battery reserve of busy

hours shall be provided for this line concen-
trator terminal when it reaches lines
at the traffic rates specified.
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Batteries supplied shall be:
Lead Calcium

Stabilized Electrolyte
Sealed Lead Acid

Other (Describe in item 11)
Standby power is
Yes ~ No

8.2.6 available

9. Remote Terminal
9.1 Mounting

9.1.1 Outside Housing (To be fur-
nished by bidder)
9.1.2 Concrete Slab to be fur-

nished by owner (Bidder to supply construc-
tion details after award.)

9.1.3 Manhole, environmentally
controlled (Describe in Item 11)

9.14 Pedestal Mounting

9.1.5 Pole Mounting (Owner-fur-
nished installed pole)

9.1.6 Prefab Building (Owner-fur-
nished site)

9.2 Equipment is to be installed in an ex-
isting building.

Yes No

(Attach detailed plan.)

9.3 Other (Describe)

10. Alternates
11. Explanatory Notes

APPENDIX B TO §1755.397—SPECIFICATION FOR
LINE CONCENTRATORS DETAILED REQUIRE-
MENTS; BIDDER SUPPLIED INFORMATION

Telephone Company (Owner)

Name:

Location:

Line Concentrator Equipment Locations

Central Office Terminal:

Remote Terminal:

1. General

1.1 The equipment and materials fur-
nished by the bidder must meet the require-
ments of paragraphs (a) through (p) of this
section.

1.2 Paragraph (a) through (p) of this sec-
tion cover the minimum general require-
ments for line concentrator equipment.

1.3 Paragraph (q) of this section covers re-
quirements for installation, inspection and
testing when such service is included as part
of the contract.

1.4 Appendix A of this section covers the
technical data for application engineering
and detailed equipment requirements insofar
as they can be established by the owner. Ap-
pendix A of this section is to be filled in by
the owner.

1.5 This appendix B covers detailed infor-
mation on the line concentrator equipment,
information as to system reliability and
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traffic capacity as proposed by the bidder.
This appendix B shall be filled in by the bid-
der and must be presented with the bid.

2. Performance Objectives

2.1 Reliability (See paragraph (c) of this
section)

2.2 Busy Hour Load Capacity and Traffic
Delay (See Paragraph (g) of this section)

3. Equipment Quantities Dependent on
System Design

3.1 Transmission Facilities between the
Central Office and Remote Terminals

Quantity
wired only

Quantity

Type equipped

4. Power Requirements
4.1 Central Office Terminal

Voltage
Current Drain (Amps) Normal

, Peak

Fuse Qty , Size , Type

Heat Dissipation (BTU/Hr.)

4.2 Remote Terminal
AC or DC
Voltage )
Current Drain (Amps) Normal

, Peak

Fuse Qty , Size , Type

Heat Dissipation (BTU/Hr.)

Power required for heating or cooling
equipment in remote bidder-furnished hous-
ing

5. Temperature and Humidity Limitations

5.1 Temperature

Central of-

*
fice Remote

Maximum °F ( °C)
Minimum °F ( °C)

§1755.401
5.2 Relative Humidity
Cer}}(rzzl of- Remote*
Maximum
Minimum

*Show conditions outside bidder-furnished housing.

6. Explanatory Notes
[60 FR 44729, Aug. 29, 1995]
§§1755.398-1755.399 [Reserved]

§1755.400 RUS standard for accept-
ance tests and measurements of
telecommunications plant.

Sections 1755.400 through 1755.407
cover the requirements for acceptance
tests and measurements on installed
copper and fiber optic telecommuni-
cations plant and equipment.

[62 FR 23960, May 2, 1997]

§1755.401 Scope.

(a) Acceptance tests outlined in
§§1755.400 through 1755.407 are applica-
ble to plant constructed by contract or
force account. This testing standard
provides for the following:

(1) Specific types of tests or measure-
ments for the different types of tele-
communications plant and equipment;

(2) The method of measurement and
types of measuring equipment;

(3) The expected results and toler-
ances permitted to meet the acceptable
standards and objectives;

(4) Suggested formats for recording
the results of the measurements and
tests; and

(5) Some probable causes of non-
conformance and methods for correc-
tive action, where possible.

(b) Alternative methods of measure-
ments that provide suitable alternative
results shall be permitted with the con-
currence of the Rural Utilities Service
(RUS).

(c) For the purpose of this testing
standard, a ‘‘measurement’’ shall be
defined as an evaluation where quan-
titative data is obtained (e.g., resist-
ance in ohms, structural return loss in
decibels (dB), etc.) and a ‘‘test’ shall
be defined as an evaluation where no
quantitative data is obtained (e.g., a
check mark indicating conformance is
usually the result of the test).
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