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1.01 This practice describes the power distribution
system for the 1 and 1A ESS switch.
1.02 This practice is reissued for the following rea-
sons:
(a) To add the TRIPORT II power supply
{b) To update J5SA007B-1 1A processor power dis-
tribution frame to a J5A007C-1 distribution
frame.

Revision arrows are used to emphasize the more sig-
nificant changes. The ETL will not be affected.

1.03

This practice includes:

e Purpose of power distribution system

e Physical description of components that
comprise the power distribution system

e Power distribution system grounds

e Functional description (theory).



B. Purpose of Power Distribution System

1.04 The purpose of the power distribution system

for any telephone office is to provide uninter-
rupted electrical power of the required voltages and
current at precise frequencies to operate the office in
normal and emergency power conditions.

C. AC Power Designations

1.05 AC power is designated as commercial ac, es-
sential ae, protected ac, or uninterrupted ac.4

Commercial ac is the ac power supplied by the
power company.

FEssential ac is the commercial ac backed up by a re-
serve engine-alternator. Breaks in the continuity of
essential ac power may range from a fraction of a
minute to several hours, depending on manual or au-
tomatic starting of the reserve source. It is used to
power frame-—base convenience outlets and those
loads that can tolerate the possible outages.

Protected acis “no break” ac power. The term is rel-
ative and means that breaks in continuity of ex-
tremely short duration are tolerable. Breaks of up to
5 seconds are considered acceptable.

#Uninterrupted ac is ac power in which there is
absolutely no breaks occurring in continuity due to
commercial power failure, overloads, etc.4

2. PHYSICAL DESCRIPTION

2.01 The power equipment described in this prac-

tice represents typical components of 1 and 1A
ESS switch power distribution systems. Generally,
most power equipment is considered common use
equipment and may be used wherever its characteris-
tics and design apply. When 1ESS switch, 1A ESS
switeh, or other systems equipment are added to the
existing building and primary power plant, the power
equipment is usually compatible and can satisfy the
demand with the addition of supplementary control,
ontput, and distribution circuits. Thus, a particular
1 or 1A ESS switeh may have some power equipment
t% at differs from ths typical equipment described in
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this practice. The prineipal units of power plants for
medium and large sized central offices are:

e Commercial ac power supply fusing and pro-
tective equipment for safeguarding the sup-
ply as it enters the power plant.

e The charging equipment consisting of the
rectifiers and their associated equipment
used to eonvert the commercial power supply
to direct current at voltages suitable for cen-
tral office operation.

e The power board containing the control and
distribution equipment which includes
switches, meters, safety devices and other
equipment, necessary for the operation of the
plant.

¢ The storage batteries for providing a source
of emergency power in case of failure of the
power source, and to aid in maintaining a
uniform voltage for the eurrent supply.

e The reserve power supply consisting of an
engine-alternator or gas turbine with their
associated controls and equipment is used to
furnish ac power when the commerical power
service fails.

A. +24 Voit or —48 Volt Plant (111A Power Plant)

2.02 The 111A power plant (Fig. 1) consists of con-

trol units, discharge or load fuses, and +24
volt and —48 volt rectifiers housed in cabinets and
relay racks. These plants, one each for +24 and —48
volt rectifiers, have capacities of up to 800 amperes
in multiple (maximum of two). When higher current
capacities are required, the 326B or 326A power
plants (combined +24 volts and —48 volts up to 10,000
amperes) may be installed. Cabinets for the 0 to 800
ampere plants measure 2 feet 3 inches wide, 2 feet 6
inches deep, and 7 feet 0 inches high.

B. Combined +24 Volt and —48 Volt Plant (326A and
326B Power Plants)

2.03 The 326A and 326B power plants (Fig. 2) are

designed for use in ESS switches where the
use of multiple 111A power plants are not economi-
cally feasible because a capacity of 2000 amperes is
antieipated.
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dc output and minus 44-t0-52 volts dc input. The basic
plant, consisting of an alarm and discharge fuse
panel and two converters per polarity, is arranged for
mounting on a 23-inch relay rack framework. The 9-
foot duct type framework for the 660C plant mea-
sures 2 feet 7-1/2 inches wide and 1 foot 3 inches deep.
The 660B plant is mounted in a 7-foot cabinet type
framework measuring 2 feet 3 inches wide and 2 feet
6 inches deep.

E. =+120/+130 Volts DC-DC Converter Plant (610B
Power Plant)

2.08 The 610B power plant (Fig. 5) contains a de-

to-de converter and is equipped with either a
step regulator or voltage regulator. The plant pro-
vides regulated de at +120 or +130 volts from a nega-
tive 48 volt source. The 120 volt supply furnishes
0.5 or 0.75 ampere for coin control purposes in elec-
tromechanical central offices. The +£130 volt supply
at 0.75 ampere provides coin control current for ESS
switches.

2.09 The plant circuit consists of a de-to-de con-

verter, filter and alarm circuits, either a step
voltage regulator or output voltage regulator,
alarms, optional distribution fuses, alarm circuit,
and polarity alarm relays. The distribution fuses and
alarm circuit may be provided when additional dis-
tribution fuses and alarms are required for loads.
Polarity alarm relays are added only in traffic ser-
vice position system (TSPS) offices. A plant with two
converters, two regulators, and one fuse distribution
unit requires approximately 18 inches maximum
height and all of the equipment can be mounted on
a 23-inch wide relay rack.

F. Emergency 208/120 Volis AC Supply Unit (5048
Power Plant)

2.10 The 504B power plant (Fig. 6 and Fig. 7) pro-

vides single or 3-phase ac power from —48 volt
central office battery during commercial power fail-
ure, or low voltage, by means of an inverter (dynamo-
tor) or motor-alternator. In addition to the battery
driven inverter or motor-alternator, the plant in-
cludes control and distribution equipment mounted
in a floor supported bay. The plants designed for ESS
switches have a capacity of 1.5 and 5 kW. The cabinet
size for each of the two plant capacities is 2 feet 6
inches wide, 2 feet 6 inches deep, and 7 feet 0 inches,
or 8 feet 0 inches high.
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G. ACPower Plant with Automatic Transfer from Regu-
iar to Reserve {524A Power Plant)

2.11  The 524A power plant (Fig. 8) is designed to

provide reliable 117-volt single phase 60-Hz ac
power for critical central office equipment that can-
not withstand ac power interruptions for more than
a few seconds and still provide satisfactory service.
Reliability is enhanced by the use of a solid-state in-
verter and a control unit that automatically trans-
fers the load from the regular to the reserve ac source
if a power failure occurs in the regular source. An
operation selector switch is located on the control
unit panel for manual selection of either commercial
or inverter alternating current as the regular power
source. The plant is 7 feet high, 30 inches deep, 3 feet
wide, and weighs approximately 1810 pounds.

2.12 The control unit, designed for front mainte-
nance, is a sheet metal enclosure with a hinged
door panel upon which are mounted the fuse holders,
pushbutton switches, lamps, and relays. The control
unit weighs approximately 110 pounds and is 15
inches deep by 17 inches high. Terminal blocks TB2
and TB3 are mounted on the inside of the rear panel.
These provide terminations for a maximum of eight
load leads, commercial service leads, and inverter ac
output leads. TB1 for alarm leads and TB4 for the
battery leads are also fastened to the rear panel.

BPH. AC Uninterruptible Power Supply (UPS) TRIPORT i
(485527 A TRIPORT i Power Supply)

Note: The TRIPORT II replaces the 504B and
524A Power Plants (504B and 524A are manu-
facture discontinued).

2.13 The TRIPORT II power supply (Fig. 9) is de-

signed te provide 120 volts uninterrupted ac to
critical electronie equipment despite irregularities or
failure of commercial power. The uninterruptible
output is obtained by parallel processing of normally
available 208-volt nominal commercial ae and 43 to
55 volts dc power supplied from the central office bat-
tery or a self-contained battery string within the
TRIPORT II cabinet (Option W). The TRIPORT II
cabinet is 84 inches high, 25 inches wide, 15 inches
deep; floor mounted and weighs approximately 1000
pounds without the self-contained batteries and ap-
proximately 1250 pounds with self-contained
batteries.4
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Fig. 15—Power Distributing Frame

quired to transfer the load automatically when its
associated supply fails.

3.10 The plant has two sources of power; namely,

the local commercial power and a battery
powered solid-state inverter which is always operat-
ing. Either may be used as the prime source of power
a:d the other as the reserve source of power by oper-
ating the OPERATIGN SELECTOR switch (0OSS) to

the desired position, COML PWR or INVR PWR, re-
spectively. The selection is accomplished by ground-
ing either of the two contactor coils through the
contacts on the OSS.

3.11  The COML voltage monitcr relay will operate

when the line to neutral voltage rises above
111+1 volts RMS and remains operated unless the
line to neutral voltage drops below 106=1 volts RMS.
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#G. AC Uninterruptible Power Supply (UPS) TRIPORT
(J85527A TRIPORT Il Power Supply)

3.12 The J85527TA power supply operates from a

208-volt nominal, 57- to 63-Hz single-phase ac
source, and/or a 43- to 55-volt de battery and pro-
vides 116- to 124-volt ac single phase output at 0 to
47 amperes. By parallel processing the ac and de, the
TRIPORT II provides uninterrupted power despite
irregularities or failure in commercial ac. The dec con-
tinuously feeds a de-to-ac inverter. The output of the
inverter, together with the commercial ac, is fed into
a double-shunt ferroresonant transformer by means
of two separate primary windings (input ports), each
of which is loosely coupled to a common secondary
(output port). The loose coupling prevents commer-
cial ac surges from going to the load. The TRIPORT
II operates with either square-wave or sine-wave in-
puts and provides inverter protection against output
short circuits. The TRIPORT II provides ac power in
one of four modes: normal mode, inverter mode, by-
pass mode, or hard bypass mode. (Refer to Practice
167-712-102, J85527A, TRIPORT 1I POWER
SUPPLY).4

H. +130 Volt or —130 Volt Plant {660B or 660C Power
Plant)

3.13 The 660B or 660C plant for the 1 and 1A ESS

switch will provide a +130 volts de supply
from the —48 volts office battery. The 130 volts out-
put is obtained from de-to-de converters using tran-
sistor or thyristor oscillator circuits to obtain the ac
which is rectified and regulated to provide the de out-
put. An output voltage adjustment is provided as well
as a current limiting (droop) adjustment for circuit
load variations. The 70-type and 15-ampere load
fuses are provided for plant outputs. If any of these
fail, the fuse alarm relay is operated and a major
alarm is sent. In case of a failure of only one convert-
er, a minor alarm is sent. Failure of any converter
causing a low-voltage condition will send a major
alarm. Duplicate load-sharing converters paralleled
across the loads ensure reliable operations. Failure of
one converter automatically causes a standby con-
verter to assume the load. The circuit also allows con-
nections to alarm circuits which require ground
signals and loop closures where these features are
required.

3.14 Since there is no =130 volt battery associated
with the 660 plant, one more converter than
required to carry the peak load is assumed. Blocking
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Fig. 17 —Telephone Office Power Distribution System—Standard Plant Practices

diodes in the converter output leads prevent a fault
in one converter from disabling the entire plant. An
operated discharge fuse will connect 130 volts to the
fuse alarm relay and the operated relay will light the
FUSE ALARM lamp for the visual alarm and con-
nect grounds to the major alarm circuits. Output
voltage regulators maintain the positive and nega-
tive output limits of 125 to 135 volts at 0.75 ampere.

I. Ringing and Tone Equipment (806H Plant and 808A
Plant)

3.15 The 806H (0.5 ampere) plant (J86815A&B) and

808A (6 ampere) plant (J86834A&B) provide
ringing current, tones, and ringing signaling inter-
ruptions for 1 and 1A ESS switches. The 806H plant
20-Hz ringing is generated by 110A frequency gener-
ators which furnish regulated output 84 to 88V, 94 to

101V, and 90 to 120 Vac at 0.5A. The 808A plant 20-Hz
ringing is generated by a 20-Hz de-to-ac inverter
with a regulated output of 86V at 6A. All tones con-
sist of two frequencies (except high tones) which are
generated by transistor oscillators added together
and amplified by power transitor amplifiers. The fre-
quencies per tone are of equal amplitude. The plant
provides a solid-state interrupter. Duplicate 20-Hz
ringing generators or inverters, tone generators, and
solid-state interrupters are provided. Power is nor-
mally on both groups 0 and 1 of the ringing genera-
tors or ringing inverters, tone generators, and solid-
state interrupters, but only the interrupter group 0
or 1 feeding the load is powered. The outputs of both
ringing generators or ringing inverters are moni-
tored for low voltage and all tone amplifier outputs
are monitored for high and low voltage. The tone and
ringing monitor outputs are fed to the system control
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which determines which group, 0 or 1, of the ringing
generator or ringing inverter, set of tone generators,
and interrupters will feed the load. The system con-
trol also provides for automatic transfer in case of
failure of either group, 0 or 1, generator or inter-
rupter units connected to the load. All generators and
interrupters are transferred as a unit. Manual con-
trol is also provided in the plant which can supersede
the system control.

3.16 The 806H and 808A plants with mechanical

interrupters are powered by commercial ac.
During ac power failure, these plants are powered
from the 504B or equivalent power plant. The solid-
state interrupters operate from +24V and do not re-
quire commercial ac.

J. Ringing and Tone Equipment (812A Power Plant)

3.17 The 812A ringing and tone power plant pro-

vides 1.50 amperes of interrupted and continu-
ous 20-Hz ringing current, continuous- and
interrupted-precise call progress tones, and signaling
interruptions as required by 1 and 1A ESS switches.
The J807801 A&B ringing and tone plants are rated at
1.50A, 20-Hz, 84 to 88 Vac.

3.18 Duplicate 20-Hz ringing generators, dial tone

generators, audible ringing tone generators,
call waiting tone generators, high tone generators,
busy tone generators, and solid-state interrupters
feed the various outputs through load transfer re-
lays. Balanced distribution of all tones is provided
through 450-ohm balancing resistors. All generators,
both regular and reserve, are continuously monitored
for low voltage. The monitor outputs are fed to fer-
rods in the master scanner for system control and
class of alarm. In ease of failure of any element in the
side of the plant (0 or 1) feeding the loads, the system
will automatically transfer the loads to the other side
of the plant and provide the necessary alarms. Man-
ual transfer, which supersedes system control, is pro-
vided for maintenance purposes. For automatic
monitor and alarm checking, the system can operate
Telays in this plant which lowers the inputs to se-
lected monitors about 3 dB to give an alarm indica-
tion.Power off switches are provided so that —48V
and +24V power can be removed from either side of
the plant for maintenance. All generators are pow-
ered from —48V while the interrupters and control
are powered from +24V. Each side of the plant has
its own battery and ground feeders to the power dis-
tribution frame.
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K. Engine- or Gas-Turbine Alternator Reserve Power
System

3.19 The automatic reserve power plant parallels

several engine or gas turbine driven alterna-
tor sets on a common bus. The plant provides fully
automatic unattended operation with manual opera-
tion serving as a backup mode. Commercial ac power
is fed to the power bus through commercial circuit
breakers and from the power bus to the essential
loads through load circuit breakers. These are sole-
noid-controlled circuit breakers located in the com-
pany-furnished ac switchgear.

3.20 Control circuits in the alternator sets continu-

ously monitor commercial ac via sensing
leads. Upon detection of a commercial power failure,
the control circuitry sends a power failure signal to
the system control bay. A power failure is the loss of
power, loss of phase, or voltage or frequency out-of-
limits for a predetermined amount of time. The auto-
matic operation sequence under control of the system
control ecircuits proceed as follows:

(1) All alternator sets are signaled to start.
(2) Load circuit breakers are sequenced open.
(3) Commercial circuit breakers are opened.

(4) The first alternator set up to speed takes the

A-priority load; the set circuit breaker is
closed; and the A-priority load circuit breakers are
sequenced closed.

{(5) The second set up to speed is automatically
synchronized with the first; the set circuit
breaker is closed; and the B-priority load circuit
breakers are sequenced closed. The resultant load
is automatically shared equally by the two sets.

(6) The third set up to speed is automatically syn-

chronized with the first two; the set circuit
breaker is eclosed; and the C-priority load is
sequenced onto the power bus. All three alternator
sets, now in parallel on the single power bus, share
the load equally.

3.21 The status of each alternator set is continu-

ously monitored by the set’s control circuitry.
Should an alternator set fail while in operation, the
lowest priority load will be dumped. When commer-
cial power is restored, the office loads are sequenced



off the power bus; the alternator set circuit breakers
are opened; the commercial breakers are closed; and
the office loads are sequenced back onto commercial
power. The alternator sets run through a cool-down
period, then shuts down. ’

3.22 The alternator sets supply voltage-regulated,

current-limited 480-volts, 60-Hz 3-phase ac
power at a nominal (2100/2500) kW. The unit is capa-
ble of aceepting the full-rated load within 5 seconds
of reaching full speed (less than 60 seconds). Circuits
in the control cabinets monitor the unit for a wide
variety of fault conditions. Most fault conditions such
as overcurrent, overvoltage, undervoltage, major cir-
cuit breaker operation, engine temperature or
overspeed, etc., result in opening of the set circuit
breakers, shutdown of the set, and generation of ap-
propriate audible and visual alarms. Some faults,
oceurring during startup, such as starter overspeed,
minor eircuit breaker operation, rectifier failure,
ete., result only in appropriate audible and visual
alarms.

L. General Electrical Requirements for 1A Processor (1A
ESS Switch)

3.23 The 1A processor requires one input voltage.

A nominal —48 volts is the only source of pow-
er. In the PCDF a small amount of +24V power is
converted from the —48V primary power. The nomi-
nal +24 volts is used for control purposes, alarm
lamps, and misecellaneous frame functions. The —48
volts is derived from a 326A, 326B or 111A power
plant, or its equivalent, and the 424 volts is derived
from a plant circuit utilizing converters.

4. POWER DISTRIBUTION SYSTEM GROUNDS

4.01 Transient voltages cannot be tolerated in elec-

tronie type switching systems. It is therefore
necessary to have the proper grounding system (Fig.
20) to eliminate noise that is tolerable in electrome-
chanieal switehing systems. The method employed to
eliminate stray currents generated outside the elec-
tronic system ground plane is to isolate that ground
plane exeept for a single point. The isolated ground
plane is established by bonding frames, power distri-
bution frames, power conversion and distribution
frames, and cable racks into an electrically
intereonduetive network. The network is isolated
from contact with any other grounded metalwork in
the building, except for a single point of interconnec-
tion. A single point system is established by means
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of a “ground window” which is defined as a spherical
zone extending to a radius of approximately 3 feet
from the midpoint of the main ground bus. The main
ground bus is usually the ground bar located above
the miscellaneous power frame. All conduits and
other conductors connected to foreign grounds com-
ing into the network area and connecting to locally
grounded circuits must pass through the ground win-
dow and connect to the main ground bus.

5. REFERENCES
5.01 The following listing provides further infor-
mation concerning the power distribution sys-

tem for the 1 and 1A ESS switches.

$966-100-100 1ESS Switch General Deseription

167-217-100 111A (J86470)—Description

167-624-100 326-Type—Description

167-670-100 504B (J86617) Power Plant—De-
scription

167-678-100 523A (J86641) Power Plant—1.5
KW AC-—Description

167-679-100 524A (J26642) Power Plant—5.0
KW AC—Description

167-684-100 610B  (J86801)  DC-to-DC
Converter —Description)

167-686-100 660-Type Converter Power
Plant—+ or —130 Volts, 15
Amperes—Description :

167-712-102 (J85527A) TRIPORT II Power
Supply (120 Velt, 5.6 KVA) Oper-
ating Methods

167-724-331 806H (J86815A and JB86815B)—

Operating Methods

167-726-100 808A (J86834)— Description

167-727-105 Ringing and Tone Power Plant—
812 (J87801)—Description
254-201-072 Power Conversion and Distribu-

tion Frame (J5A007C-1)—De-

scription
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Fig. 20—Protector Frame Grounding Requirements in 1 and 1A ESS Switches (Sheet
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(RES) AC CONTROL
STATUS '
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SET(S) y
b\NﬁTﬁe

™~

1. SYSTEM CAN ALSO USE 208 OR 240V, 60 HZ,
<" 30 AC INSTEAD OF 480V
. ENGINE OR GAS TURBINE ALTERNATOR RESERVE POWER

SYSTEMS MAY VARY IN DIFFERENT SYSTEMS. AN EXAWPLE
1S J86646 AUTOMATIC RESERVE POWER PLANT (S0-81936-01)
THAT USES 2 OR 3 1S~20460 2100/2500 Kd GAS TURBINE
DRIVEN ALTERNATOR SETS

(oY

. THE COMPANY FURNIS

0 AC SWITCHGEAR IS

ALSG PART OF THZ POWER SERVICE CIRCUIT
4. CONFIGURATION OF POWER ZERVICE CIRCUT
WILL VARY FOR DiFFERENT OFFICES
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SWITCHES, ETC.
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ESSENTIAL AC

ESSENTIAL AC

DISTRIBUTION
o OTHER ESSENTIAL
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B FUSE ALARM
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‘
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