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Russian English
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Page 24.

PShe composition of equipment means ASUPP, their
tactid¢o-technological characteristics to high degree iepeand on a

series of ambient conditions and requirements.

1. Location 2f objects of control and direction relative to
TsSPU. It is possible to isolate three foras of location of the

cb jects:

with the concentrated location of the paramseters; to similar by
objects they are related the chemical ani petrochemical technological
instaklatiopns on vhich the sensors of the ocoentrolled/inspected
FaTrameters are separated frcm TsPU up to distamces to 300 m and is

permissible the taletransamission of their signals;

with the concentrated location of the parameters, but the
territorial separated objects, distant behipd PsPU at distances from
300 m to 5 kmp in this case it is expedieat and economically
profitable the application/use of telemechapnical transmission media
of informationg

FIRPRTES-Y
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with the mixed location of the parameters with which occur both
of the conditions indicated; in this case the system of means amust
easure both the remote and telemechanical transmission of

information.

2. Necessary high speed and connected with it application/use of
diffesent methods of modulaticn of sensor signals during

telemechanical transmission.

3. Degree of complexity of algorithas, realized in system
(algozithm of supervisory contrcl of automated or automatic

operational control).

4. Requirement for authenticity of information. An increase in
the degree of the authenticity c¢f transmission and to information
processing is reached both because of its redundancy and because of
the cbject of technical equipment by the comntrcl devices and
correction. The auwthenticity of the transmissicn of information
depends substantially cn the quality of the utilized commuwnication
channels., The uses of the chosen physical pair in telephone cable to
a considerable degree decrease the authenticity of transmission in

cemparison vith that case when tramsaission is realized along the

W e
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specially laid communication channels.

the effect of these conditions for the structures of ASUPP can
be traced during the egquipment realization e¢f the automated systeas

cf control of the type "cascadesstage"l KASKAZD ],

Page 25.

During the creationm of these systeams ope way or another, were
conducted the ideas of an increase in the degree of r2liability and
effectiveness of the functioning of ASUPP. after conforaing to the

technjcal capabilities of the entering it equipament.

%he structure of ASUPP, in which is wsed teleinformatiomal
system TIS-1 with TsVM [digital computer] "Ural-11B", is given in
Pig. 8[1. &, 5S). The information-carrying system TIS-1 includes 12
decks of the transceiver equipment for the type BTTsP 1/1K. On the
controlled/inspected point/items in the shops of plant to
subassemblies KP, are connected the sensors of the analog parameters

Yes wvhose signals for transsission are modulated with the aid of

tise-pulse converters VIP, the seasors of the discrete signals of the

state of technological equipmespt /0 asd the sensors >f information

in the digital focrs DTsI, ccnnected through the commutator of sensors

KD. The instructions of the remote controd IRK are put out by the
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paralldel binary-coded :decimal code froam the trigger ragister of
subassembly KP of BTTsP 1/1K, while the instructions of remote

control TU - from the contacts of relay.

Pig. 8. Structure of ASUPP with teleinforaational system TIS-1 and

TsVA ®*Ural-=11B",

Key: {1). Production (shop of the i-~th). (2). From. (3).
Comsumication line. (4). Recording. (5). Address. (6). Code.
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Page 37.

=l

Pig. 6. Stracture of ASUPP with teleinformatiopal systeam "Akkord" and

TsVM ®Potentsial",

Key: X1). Productions (shop of the i-th).

(4) . Code. (5). Recording.

[eecerea ()

{2) . fros.

z==z==z==z===========--q-------—-__..—-—-_._“

(3). Address.
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rig. l. Structure of ASUPP lith intornltiogll systea "Informator” and

ASVT.

Key: X1). Productions (shop of the i-th). (2). from. (3). Production
information with teletransmission. (4). Address. (5). Information.

(6). Recording.
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Page 82,

The converter of alternating current ignto the stamdardized
signal of a direct current of the type VBILQ consists of current !
transformer to input of which is fed alternating current with nominal
valwe 5a, rectifying bridge and {>-section filter. The
applicatiop/use of current transformer provides a small dependence of

conversion factor on the resistance/resistor of the load (secondary

circuit of transformer vorks in the copditicns/mode of the forced
carreat) . The adjustment of c§nverlion facter (during it is
indivjdual adjustment) within limits of +20¢/0 through every 0.50/0,
is realized by coming from the opposite directi or concoriant start
consecutively wvith the fundamental for a second time winding of four

supplemental windings.




T

Pover comverter of electrical energy of alternating current of
the tyre SvPA-2. The operating principle of this converter consists
in the use of a multiplier, instituted on a change in the duty factor
of periodic momentum/impulse/pulses, proportional to one cofactor
(currént strength in the contrclled/inspected circuit), and the
amplitude of these pulses, proportional to the second cofactor
(voltage in the controlled/inspected circuiy)]l. 16). Input values
for a converter are alternating current, obtained from current
transformer and alternating voltage, obtained froa voltage
transformer of power circuits. By plant "Elektropul®*t" (Leningrad)
are released two types of the converters: SVPA-2 and SVPR-2. The
first of them serves feor the transformation of active, and the second

- the reactive pover of one circuits of triphase alternating pover

curreant.

— 3
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(/)Ocuoanuc TCXHHUYCCKHEe XapPAaKTEPHCTHKI

[zxrﬁmou CHIHA HATIPAAKEHNA me-
#'pementoro Toka, 6 . . . .

Bx‘mnou CHINAT  1IePCMEHHOTO
FORA: @ i w0 & &% o .

BNOHOI  CHTHA  NOCTORHHOTO

{) PORAAMA L o it e ot
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sosayxa, *C . . . .. ..

BNH-4 BINT4 CBIMA-2
100 — 100
0 5 5
(0—5 0—5 0—5
@,5 0.5 1
0.3 0,3 0,15
0,15 0,15 0,15

—10+-440 —10=440 —10+4-40

Key: (1) . Pundamental sechnical characteristics. (2). Input voltage

signal of alternating current, V. (3). Input signal of alternating

c.nrrent,ﬁ. (4) . Output signal of direct current, mA. (5).

Fundamental error,%.(S). Transit time, s. (7). Pulsation of output

signal,%,(a). Operating range of surroupding air, oﬁ.
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Chapter Four.

TRANSNISSION MEDIA OF INFORMATION.
8. Basic concepts.

By meaps for the tramsmission of information, are understood the
devicés (including the communicatiop channels), iith the aid of which
is realized its transfer from places of origin to users. Dependinmng on
the method of obtaining and the selected carrier of data of the

device of transmission, they can be hydramlic cnes, pneumatic ones

and electrical ones.

Bevices the hydraulic and pneumatic dwe to the limited

possibility transmissicns of signals te large distancas without !

essential errors are applied in essence in the systems of local

automation and regulation (ASUTP [ automated system of technological

process control)).

Phe devices in which as the data carrier are utilized electrical

signals, are subdi vided into the transaissicen systeas of near and




DOC = 78206701 PAGE 1)

long-range. In the systeas of near operation the parameter of signal
is either the strength of the current or voltage (continuous
measurement), or of presence (transmission of value 1) or absence
(transmission 0) of electrical signal (discpete report /comamunication)
in the communication line. The tramsmissiop of value 1 and 0 can be
carried out also by the curremt pulses or vcltage of iifferent
polarity. 7he information-carrying systeams of the near operation
scmetimes in the literature are called remqte. For each channel of
measurement in such systems, is required the two-wvire circuit of
commpunications, while for the transmission of discrete
reporty/communication - one conductor to digit 1 or 0 and one

condug tor common/general/total. In the dewvices of near operation
(remote) the transmission of information is carried out by those
electrical signals which are obtained on output terminals of its

sources.
Page §6.
As an exampls of this system of near operation, it is possible

to giwe the informational system, which trarsamits on two-conductor

line the instantaneous values of the parameter from sensor with the

standardized electrical signal of direct current Such sensors are
designed for the locad to 2 kiloohm, from which the part can fall on

the communication line, and other - for payload.

r— -
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For purpose 9f the realization of the tramsmission of
information to large distances with the use of one communication
channels for many report/communications, are applied the
telemechanical systems in which the electrical sensor signals are
converted ipto other electrical signals, comvenient for trausnissiod,
and also is carried out the distribution of these signals according

to the groups of the report/communications in the specific sequence.

Phe distribution of transamission media to the systems of near
and long-range, generally speaking, cogditicnally, since in certain
cases is technically expedient the application/use of ielelechanical
systeas for the transmission of information to very iansignificant
distances, for example for control and direction of underwater
cbjects, os the other hand, the most techgical possible solution of
the transmission of the values of one-two parameters for the distance

of 10-20 km without the transformation of the semnsor signals.

The application/use of one or the other method of transmission
is determined by econoamic advisability under the condition of
providing for the preset accuracy and authenticity of the transmitted
information, and also the necessary high speed and reliability of

eguipment.
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For the territorial seperated objects of the production when
dirstances from the sources of irformation t¢ control post exceed 0.5
km, becomes advisable and econosically advantageous the
application/use of means with the telemechapgical method of
transmission. In this case the sources and the receivers of
information are banked and their output and input circuits are
connected to the common/general/total receiving-transaitting

telemechanical systenm.

fhe telemechanical systems of the transmission of inforsation
are intended to fulfill the following functions: remote control (TU),
remote control (TR), telesignalization (TS) and telemetry (TI).
Devices TU, TR in the general case trapsait dipoctor information.

1]

Page 87.

These devices make it paessible in comparisqnp with remdote connections
to reduce the gumber of comnections, tq make it consiierably less
than a number of transmitted instructions via the seni operation of
special (caoded) signals. Devices TS and TI tragpsmit indication
informatiog about the state of the controlled/inspected ob jects and

continuous series of the values of the technological parameters. In
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the produced by industry telemechanical sysseas they are usually

combimed entire or part of the functiopns pointed out above.

¥he controlled/inspected physical guamtities vhich must be
transmitted to distance, are either the copsinuously changing
parameters or discrete (for example, object is includad or switcked
off) . The continudusly changing parameters quanptize, i.e., they
represent analog guantity by a finite pumber of solved values
(levels) distant from each cther for finite intervals. For the
transmission of these :levels in telemechanical systems, are applied

analog and discrete signals.

In the case of use for the transamission of the information of
analog signal, its papameter is the siggle-valued continuous function
cf the controlled/inspected value. To such signals pertain mainly the
signals, modulatel on time/temporary (ShIN and FIN), on amplitude

(AH) and on frequency (ChM) parameters.

Buring use for the transamission of the information of discrete
signals, form/shape the groups of pulses, which are distinguished by
any sign/criterion (parameter c¢f modulation), for example on
asplitude, length, etc. The group of pulses, comprisel into the
specific combination, is called the code. Each code combination is

the numerical value of the controlled/inspected quantity.

e —— " g
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Application/use in telemechanical systeam for the transmission of
the iaformation of one or the other signals is caused by the preset
accuracy and reliabilitsy. Por fproviding these assigned magnitudes,
the vital iaportance has a selection of device of communication. The
selection of coupler is determined, of course, by the first of all
neicessary pumber of channels, directiops, a distance between the
pointsitems of reception and transmission, the possibility of using
the existing communication lines, etc. But in this case accuracy and
reliability of the transmission of information must be copsidered

first of all.

Page 68.

Thus, for instance, for the transmissien of information to very
large distances, vhere are possible substantial chang2s in the
parameters of the communication line amd the operation of powerful
disturbances, are applied, as a rule, code-pulse systams of

telemechanics as most noise-proof.

In telemechanical systems, they are iantended for the
transaission of information within limits of the industrial

enterprises vhere as the communication channel usually is utilized

ok
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wire pair, in e ce for transmission, are applied the analog
ssan

modulated signals.

Depending on the method of the distribution of the cell/elements
of sigpal accepted are dist inguished the telemechanicil systems with
time/temporary and frequency distribution. The time sharing of
" signads is realized by means of the simultapeously changed over
distrjbutors on the point/item of transmission and ths point/item of
the reception of information. The synchronization of distributors can
be cy¢cle-by-cycle and step-by-step. In the first case of synchropulse
from one point/item to another, is sent once in the cycle of the work
of distributor, the secondly - on each cycle/stroke of distributor.
During the freguency distribution of the cell/elements of signal, its
each cell/element is transmitted by the strictly fixed /recorded

frequency.

9+ Tramsmission media of information for the systeas >f the

supervisory contrql of production.

fhe first stage of the introduction of central control in power
enginéering, in the field of tranmsportation and industrial
enterprises before the appearance of computers was their dispatcher
systemn. In conpection with this wvere develqQp/processel the

transaissiop media of information with the aid of which by am
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operator (dispatcher) were realized the comtrol and directiom of

produgtion processes at a distance.

Wide acceptance received the telemechanical systeas of the
transmission of informaticn for the centralized dispatcher control

and directiom in power systems, in electrical equipping of the

electrified railroads, and also for a supervisery control of energy-

and by the vater supply indussrial enterprises.

Page @9.

Bor the supervisory control of the objects of the powering of
industrial enterprises, successfully wers afplied the talemechanical
systems, the transmissicns of information qf the type VRT-53, RST,
urn, UTB-3, developed for ccntrol and direction of the copcentrated
objecks of power systems [l. 18].

Unidirectional device VRT-53 intepnded for a work with the miamic
diagrass of the dispatch boards of any types allow/assumes the signal
reproduction according to the schematic of "“dark™ or "light"™ panel.
Device is perforsed in four modifications bj the voluae of the ;
information: TU - from 15 to 39 objects, TR - to 9 objects, the call
of tedemetry (VTI) - from 7 to 14 parameters and TS - froam 21 to 47
cbjects of signaling.
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Devices of the type UTV-3 are carried out on nomncontact
cell/elements and are intended for the same target/purposes, as
VRT-58. Devices are released in three modifications on the layout of

the communication lines:

UTB-3 - unidirectional (ope PU and one KP).

8TB-3r - has one PU, also, from tvo to four KP, connected with

PU by the radial channels of ccamunications. -

UTB-3tr - has one PU, also, from two to fqur KP, connected with
BU by the transit communication channel. The total capacitance of
equipment PU:TS - 80 capacities and 20 instructions of the call of
the telemetry of the analog parameters (VTI) for their transamission

on the individual line of communicatioas.

%he noncontact devices of tramsaission TU - TS of type RST-1 and
of BS®-2 are also intended for the supervisery control of the
concentrated objests of industrial enterprises and are manufactured
in two modifications, the first - on 20 TS and 16 TU (VTI) and the
second - on 4 TS and 42 TU (VTI).

pra
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The equipment for transmission of type THE1 is related to the
alass of the combined devices, which ensure the duplex transmission
of discrete information with the distributive method >f selection and
amplitede pulse sign/criterion. Device has klock structure and is
redeased in 12 modifications by capacity and accordiny to functions:
TU - 0 33 objects, TS - from 14 to 42 objects, VIN - to 24

parameters.

Subsequeatly won acceptance the noncontact duplex devices of the
transmission of information TU - TS of the general-purpose
designation/purpose of the type BTTsP 1/1, BTTsP 1/1K, BTTsP 1/10. In
these devices is utilized the distributive method of selection by
transsission on the line of comsmunication of the current pulses of

different polarity.

Page 130.

Instructions of TU can be utilized for the connection of the sensors
of the analog parameters to the individuald line of coamunications
(VTI) . Device BTTSP 1/1 is released in three modifications by the
voluaes of the transmitted information: BTTsP 1/A is designed for the
transmission of eight instructions TU - TR - VIN and ten signals TS,

BTTsP 1/B-18 of instructions TU - TR - VII and 20 signals TS, BTTsSP
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iyD . 58 instructions of T0 - TR - VTI amd 60 signals TS. The
synchronizatiop of the distributors of subasseablies PU and KP is
carried out i1.om the grid/netwcrk of ccmmercial frequancy. In a
deviceé of the type BTTsP 1/1K, the synchropnization of distributors PU
and KP is realized from autonomous cadence generators, thanks to
vhich it can work with the telemetering multichannel time-pulse
attachment of the type MVT, which provides transmission along the
cosmoa channel of communication of several .analog paramatars. Devices

BTTsP 1/1 and BTTsP 1/1K unidirectional.

Bevice BTTsPU 1/10 is intended for dispatcher control of ten
concentrated objects of industrial enterprises along the common

channels of communication of arbitrary layout.

For the supervisory control of the objects, distributed over
large areas, are utilized the telemechanical systems of transmission
vith the frequency and frequency-distributive method o2f the selection
the tgpe BChST-1/16, TChR-61, etc. The device of transmission

TU -TS -of the type BChST-1/16 is utilized for control of the
distributed objects (petroleum and artesian holes, pumping plants,
etc.). The deck of device includes common/general/total eguipment POU,
also, to 16 KP. The communication chanpels can be radial ones and
those branched (dendritic). BChST-1/16 provides the falfillment of

the following fhn:tions: remote control by two-position objects,




DOC = 782067Q1 BRAGE 21

includ ing the transmission of the continuous instructions of remote
control, the tpansmission of single-position instruction (telephone
call, demand of signaling), of automatic signaling of state or

position of the controlled/inspected object.

R device of the type TChR-61 is intended for control of the
distributed cbjects of the irrigational installations,
arrange/located along the branched line, or the objects of those

distributed by area (petroleum- and gas industry, etc.).

Page 71.

The collection of the production-statistical information if
necessary for its processing in the periods, which approach real
time, can be realized by telemechanical systems of data transmission,
such as, fcr instance, device of the type B1I, APD, the ensuring
transmission alphanumeric information from punched tape to punched

tape on the switched circuits of in-plant ATS.

Besides the telemechanical transmission media of information in
the systems of dispatcher control and direction, are applied also the
devices of the selector and loud speaker coepgnection and device of

industrial television.




e

DOC = 78206701 PAGE 22

Beor control/checking and industrial contpol (im essence
control/checking and temperature control) of aggregate/units and
sections and the shops of industrial enterprises are applied the
machines of the ca2ntralized control and direction (MTsKU). The
machines of the c2ntralized control/checking are performed with wired
program and limited number of functions, which correspond to the

special requirements of this section of production.

For an example Fig. 10 gives the structural scheme of the used
in system supervisory control of the telemechanical system of the
transmission of raport/communications of the discrete signals: the
instructions of ra2mote control of production plants TU, the
instructions of remote coptrol TR and of igpstructions of the call of

the telemetry VTI,
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Fig. 10. Structural scheme of telemechanical systenm.

(1)}. object of control and direction. (2) . Frcm sensors of
two-position signals. (3). Instructions. (4). Pine of connection.
(5). Gonsole dispatcher. (6). Signaling on panel. (7). Communication

line. (8). From sensors of analog parameters. (9). Measursments.
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Page 72.

The call of the necessary telemetry is carried oat with the aid
of commutating by the relay KR, by which the communication line is
connected to outpat of one of the sensors with the elactrical
continuous signal of direct current or the pulse signials >f direct
current, which ar2 changed in freguency. In the first cas2 at the
output of the lin2 of communication is connected moviag-coil
instrument, and the secondly - frequency meter. Instchtiﬁns T8, TR
and VTI are transaitted from comnsole operator -~ dispatcher with the

aid of gates, knob/buttons, etc.

Discrete sigirals from the objects of signaling ian subassembly PU
are memorized in the cycle of run (if equipment/devic2 of cyclic
operation) or to the onset of the new state of the objects of
signaling (during sporadic transmission). MNemory elema2nts
(flip-flops, relays vwith blocking) switch on the panel >f the
dispatcher of the tube of signaling, usually built in into the
cell/elements of mnemonic device, which reflect the state of the

objects of signaling.

S el i 0l it
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¥ith the aid of this equipment/device the dispatzha2r can: to
cogtrol production plants at a distance;
to monitor the fulfillment of the transmitted to thex

instruction;

to monitor occurring for any reasons cutoffs or switcaings of

proeduction plants;

to monitor on call the value of the measured parameter at the rate of

technological process;

to control controlled parameter, after copnecting wita ths aid of VTI

instrument to the sensor of this parameter.

10. Transmission nedia of information for the automated control

systemas of continuous production.

The developmant of the automated control systems of continuous
production processes with the application/use of digital computers
advanced a series of substantially new requirements for the
transmission media of information the main things froa which consist

in following:
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transmission considerably greater than during supervisory
control, information flovws both by the capacity and ia the number of

functions;

the automaticz without intermediate carriers loadinj according to
the specific program of the required quantity and foras of

information into T'sVN;
the automatic according to program or on demand input of the
necessary quantity and forms of information into equipment/devices of

processing and representation to its dispatcher;

transmission to the controlled/inspacted point/iteas of the

controlling interactions of recommended I'sVN.

Page 73.

To accomplisa of the enumerated requirements with the aid of

equipment/devices of the transmission of information, usei for a

supervisory centr>l, is not impossible. The conditions of the
transmission of information, output circaits in such
equipment/devices are adapted for the care of a man-dispatcher wvhom
assigns, within the limits of their informational possibilities and

storeyadding up situations in production, necessary projraamed work.
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Thus, was determined the need for the development of composite
multifunctional ejuipment/device of the transmission of information,
vhich on specific algorithm to program could satisfy all requirements

enumer ated above. This equipment/device, besides prograam2d part,

T ——

must contain the aecessary converters for input of information into
1 the form accepted in equipment/devices of processing and

representation to its dispatcher.

Is developed at present a series of the composit2 multi-function
equipment/devices, capable of realizing the exchange >f analog and
discrete information between the objects of production, the
dispatcher and tha computer according to the necessary programs in
conditions of industrial enterprise  [19-21]). 1Is given below the
description of the developed in the TSNIIKA equipment/device of the
transaission of information for ASUPP of the type "cascade/stage", in
vhich are most fully reflected the special feature/peculiarities of

eguipment/devices of this class.

GENERAL PRINCIPLES OF THE CONSTRUCTION OF EQUIPHENT

As vas menticoned in €hapter 1, the special feature/peculiarities
of informationpal flows into ASUPP and considerations by the
realization of maxisally possible functional independance (for an

imcrease in the informational reliability) defined th2 advisability
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of the functiaeninj of equipment/device of the transmission of
information as the complex of two subsystems: the subsystea of the
transaission of the signals of analog and discrete indication
information and signals of steering commands of two-pisition objects
(first subsystem) and the subsystem of the tramsaission of

information in digital form (second subsystes).
Page 74.

Bach subsysteam works according to autonomous program with the use of
a method of separation of signals in time with the aiil of the
sisultaneously changed over distributors. Synchronization of
distributors it is carried out by send operation with PU 2n KP of the
timing momentum/iapulse/pulses by the leagth of 1 ms. Realized thus
cycle-by-cycle synchronizat ion is more reliable during the use of
systea lines of communication of small extent, than the complex

method of synchronization on cycles,

The transamission of the values of the analog pariama2tars by tho
first subsystem is carried out also as in system  [19, 20)], by
short-tera signals with the pulse-position modulation with
sisultaneous modulation in the length of reference pulses for the
transaission of discrete informatioan (sijnaling). This method makes

it possible consilerably to simplify and to decrease the capacity of
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equipment on KP ia comparison vith the systems in which is applied
the code-pulse method of modulation with approximately equal high
speed. The cycle/strokes of distributor KP are out of phase relative
to the cycle/strokes of distributor PU on 4 ms. Thus, the time of
each cycle/stroke of distributor is divided into two parts less of
which it is utilized for the transaission of the timiang
momentum/impulse/pulse and control signal of the two-position object,
and large - for the transmission of the signal of discrate
information and the instantaneous value of the analog parameter with
the pulse-position or frequency modulation. The deviation of
sodulation of signal through length is located in limits of S5-15 ms,
uhwFe-the—tbaoveS=gg, vhere the time vr=5 reflects th2 conditional of

zero measureaents £22].

Frequency signals are transmitted by the decks whose length is

egual to 20 ms.

In the seconl subsystem the transmission of information occurs
by the consecutive send operations of code command ani indication

report/communications.

The selection of the repetition fregwency of clock pulses of the
distributors of the first and second subsysteams and tieir phase shift

is determined by the method of the transamission of the values of the
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analog parameters and by the length of the signals, transamitted by
the communication line which are characterized by the fdollowing

va lues:

Clock momentum/impulse/pulses for switching of distributors KP -

1 ms.

Momentum/impilse/pulse of start of womk of distributors KP - 7

L]
A At S i 0

Momentum/impu lse/pulse of director information - 3 ms.

Pulse~-"labels™ of the pulse-position telemetry and the
mosentun/impulse/pulses of indication information in i1igital form - 1

Pulses of signals of the state of equipment by 3 - nms.

So, for the first subsystem the repetition fregquancy of clock
momentum/impulse/pulses is selected as beimg equal to 40 Hz with the
period of cycle/stroke, equal to 25 as from which & as are2 utilized
for transamission >f the timing momentum/impulse/pulse and signal of
instruction, but 21 as - for the transmission of the signals of

analog telemetry (TIA) with the pulse-position and fraquency
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modulation also of sigpals TS.

Por the second subsystea is selected the higher repetition
frequency of clock momentum/impulse/pulses, equal to 160 dz with the
period of one cycle/strokes 6.25 ms, froa wvhich 4 ms are used for
transaission of the timing momentus/impulse/pulse and signal of the
digit of code instruction, but 2.25 as - for the tramsmission of the
bit of the digital code of indication information. Th2 cyc-le of work
of distributor PU of the first subsysteam consists of 33 cycle/strokes
frem which 12 are utilized for the tramsaission of official
information and 21 for transmission TU, TS, TIA (with FPIM and ChM),
vhile the cycle of the vork of distributor PU of the secoand subsystem

- of 32 cycle/strokes.

The distributors of the first subsystem of the transmission of
information vork vith the repetition frejuency of timing
momentun/inpulse/pulses 160 and 40 Hz. At frequency 150 Hz, are
transmitted the signals of official informatioa, whils at frequency
40 Hz, - signals >f steering commands of tvo-position objects and
signals of the values of analog and discrete indicatiig information.
Per cycle of vork of distributor PU of the first subsystea the
distributor of the second subsystem, it sakes accurately three

cycles, which assares their symchronization in the joint >peration of

tvo subsysteas.
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Pigure 11a da2picts the distribution of the sequeac2 >f the clock
momentum/impulse/pulses of the distributor of the first subsystem on
zones. In zone I (Cy, C, and 1) is tramsaitted the official start

command of the work of distributor KP.
Page 76.

In zone II on KP, is transmitted the assignment for connection for
transamission of one of the three groups of the analog parameters and
discrete signals, while in zone VII with KP, enter the signals of the
execution of this assignment. In zone III (cycle/strokes 4 and S) is
transaitted the signal of t he character of process/oparation of TU,
in zone 1V, - number of the object of control, while in zone Vv, - a
signal for execution of command. In zone X (27th cycla/stroke of
distributor KP) is transmitted on PU signal - "receipt®", confirmatory
is correct instruction part of cycle. On the cycle/stcrokes of

X distributor KP of zones VIII and IX, are transmitted the values of
the analog paraset ers and discrete signals of the state of the

objects of signaling. Several cycle/strokes in the cy-le of

distributor KP or all cycle/strokes in one of the three cycles can be

used for the transaission of signals from sensors wita fraquency

: owtput signal (23, 24 and 251 cycle/strokes). In zones VI and XT,




poC = 78206702 PAGE 99

are transmitted of ficial signals for the inspection of the work of
distributors PU and KP. On one and the same cycle/strokes of zones
VII and of IX distributor, can be transmitted three groups of 21
values of the analog parameters and three groups of signals from the

objects of signalings on 22 TS in each.

The attachment of the cycle/strokes of distributors for the
transmission of signals from sensors with current-operated and
frequency output is carried out by both the whole groaps and parts in
one of the groups. The objects cf control on each KP arz rigidly
fixed to the appropriate cycle/strokes of distributors and therefore

TU they can be transmitted with any group of the anal>g parameters.

The transmission of information inm 3igital form is carried out
vith the aid of distributors of second subsystem, that work with
clock frequency 100 Hz. Indication and director inforamation is
transaitted in the different cycles of the work of distributors.
Pigure 11b shovws three cycles of the work with distributors PU and KP
of the second subsystem. In the first cycle is shown the transmission
of indication information ip digital fora (TTsI), in th2 second cycle
- the director information of code remots control (TBK). In zone I,
are transmitted command pulses of the beginning of the work of
distributor KP of the second subsystem; in zone II -

signal-"sign/critarion®, according to wvhich is carriel out the
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reconstruction of logic circuits KP to traansamission of I'TsI or method
TRK, vhile in zon2 III with KP on PU, is transmitted the confirmation
of the execution of this process/operation. In zone IV, is
transmitted the word TTsI; into V -~ signal of last/latter sensor in
the program of th2 datum KP, into VI - signal, which supplements a
quantity of signals in send operation to odd number; in zones VII and

VIII, are'tranSlitted the signals, which confirm the synchronous

working of distributors.
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Fig. 11. Diagram of distribution into zones of cycle/strokes of

distributors.

Key: {(1). ms.

Page 78.

The transmission of the instructions of code remate control is

carried out with the application/use of informational fesedback, i.e.,

the instruction code, transmitted from PU0 in zone IX, completely it

is relayed from KP in zone X of the same cycle of distribators. In
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zone XI with PU on KP, is transmitted the signal of r2solution for

execution of command.

Common/general/total assemblies of both of subsystems they are:
clock pulse generator, linear units and lines of cbnlunication.
Transmission and preliminary information processing by the first
subsysten is carried out cyclically according to pcedeternined
program; the second subsystem works in single cycles on d2mands from
TsVM or on orders to the transmission of code instructions. On demand
of TsVM to the transmission of digital indication information, the
second subsystem, running its program, can work with all KP
furthermore, with which at the given instant works thz first
subsystem. In this case the second subsystem passes iatd> the
conditions/mode of waiting to the release by the first subsystem of
required by it directions. Within the second subsystea first of all,
is transmitted inlication information. Thus, the exchinge of
information with each single KP is carried out on the following fixed

order:

1) the transmission of indication analog, discrete information

and instructions of TU;

2) the transmission of indication information in digital form;

e er—————— e
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3) the transaission of the director information >f remote

comtrol.

Programmed-aldress units of subsystams (PAB; and PAB,) realize
control of the work of eguipment/devices on KP, they will agree and
synchronize all 2quipment/devices, entering the inforsational part of
ASUPP, than they provide fulfillment of programs of the exchange of
information. Figure 12 depicts the structural scheme 2f PAB of the
first and second subsystems. The common/general/total for both of
subsystems generators GTI, and GTI, create clock
momentum/impulse/pulses by frequency 1 600 Hz uhich after the
frequency dividers DCh, and DCh, (1/10) enter the inpat of gates K,
ard K. These gatas with help of timer RV ppovide the start of spare
gepera tor. Momentum/impulse/pulses by frequency 160 Hz from gates are
fed on the input of divider DChy (1/4), clock drivers and control

~assemblies of distributors with one and another of subsystems UUR,

Page 79.

The control assembly UUR, controls the first distributor and clock
driver (PTI,) so that initial sevem and last/latter five
cycleystrokes of the distributors of the first subsystem on PU and KP

vould be changed >ver with frequency 160 Hz, but 26 cycle/strokes -
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with frequency 40 Hz. The first distributor controls the work of
batch counter of measurements SGI and of counter of the
coptrolled/inspect ed point/items SKP,, but also the impulse shaper of
the beginning of the work of distributor KP. With the aid of
distributor, batch counter and controlled/inspected point/items, are
realized all programs of the work of the first subsystem >n the
exchange of information. Setting field NP; serves for the assignment
" of the necessary quantity of groups of measurements oan each KP, and
the coefficient unit of groups BZG -~ for their successive connection

on KP during telemechanical transmission.

Demand entirs analog information enters from TsVY into batch
counter of measurements and counter of the controlled/inspected

point/items.
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Fig. 12. Diagram of programmed-address units (PAB) of the first and

second subsysteas.

Key: (1) . Busbars. (2). Distributor. (3). From. (4) . Demand from

TsVM. (5). Synchronization.
Page 80.

On this signal the latter are reconstructed for the consecutive
request of analog information, beginnipg with the first group first
KP. Order to the transmission of the imstruction of control by

tvo-position object is put out by block of remote control (BTU), on




T
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signal of which SKP connects to it the linear unit of the required

direction.

Programmed-aidress unit PAB, consists of distribator R, of the
counter of controlled point/items SKP, and of counter of the sensors
of informa tion of digital form SchD. Distributor R, wdorks with clock
frequency 160 Hz and is controlled from UUR,. Synchronization R, is

carried out one time in three cycles of its work from R,.

With the aid of the setting field of NP,, is assigael a quantity
of semnsors of digital information on each KP after reguest of which
U053 changes over SKP, to the following position. Distributor R, works
as circular counter, and SKP, is included in vork only with demand
from TsVM whose instruction enters gate K., in this case, on
instruction from UU3 SKP,, it is changed over from the zero position
into the first, establish/installing connection with first KP, and
SchD records the request of the first sensor of digital information.
On termination of the request of all sensors of the given KP SchD, it
is dumped into tha zero state, and SKP, is changed over into the next

position.

The transmission of code instructions TRK is carried out only

vith the aid of distributor R,.
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The transmission of information is illustrated by Fig. 13.
Pregrammed-address units of the first and second subsystens,
satisfying their programs, control the diagrams of I,-I3, with the
aid of which within the transmitting asseablies of linear units LB is
establish/installed the connection with the equipment for the

comtrolled/ingpect ed point/iteams.

Transaission of steering commands of two-position objects.
Entered from the console dispatcher BTU instruction is stored in it
before confirmation about its method on KP. To order >f BrU PAB of
the first subsystea, establishes comnection with requirsd KP, to
vhich through ILI; and I, are transaitted timing the
momentun/impulse/pulse and the signals of instruction. Simultaneously
to this same KP is transmitted assignment for the connection of the
first group of measurements, which is accepted in the sam2 cycle of

distributors.

| ——
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Fig. 13. Structuril scheme of receiving-tramsmitting equipment on PU.

Key: (1) . Lines of communication. (2). Busbars. (3). Control of

coincidence circuits for instruction part of cycle TR. (4). Order to.
(5). Prom console of dispatcher. (6). Instruction TR from diagram of
sethod. (7). Prom. (8). Prom console dispatcher. (9). Address. (10).

Code. (11) . Busbars of distributor. (12). To controllers of

regulators.
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Afser the completion of process/operation on thé transaission of
instructions PAB,, automatically it passes to the cyclic request of

information for ejuipment/devices of processing.

Transmission of the instructions of code remote control (TRK).
Instructions code TR enter unit BTRK froa TsVM froa the console
digpatcher. After the deciphering of the address part of the
instruction into BTRK, are form/shaped control signals of
cell/elements I3 and the diagrams of transmission and rsc2ption of
the information (lescription of the latter is given below, cm of Fig.
14) . Timing momentum/impulse/pulse and discrete signals of the code
instruction through the diagrass ILI, and I enter th2 transmitting
assembly of the linear unit of the selected direction. The
transformation of the code from parallel into consecutive into BTRK

is carried out with the aid of distributor BR,.
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Pig. 14. Functional diagram of the assemblies of the transaission of

P linear unit.

Key: (1). Prom. (2). Signals.

Page 83,

The transmitted on KP instruction code in the same cycle of
distributors is relayed on PU and enters BTRK for testing of the

avthenticity of transaission.
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Remote control of the controllers of regulators is r=2alized
through the unit BDRK which in the program of the unit of code remote
comtrol is considered as one of KP. The transmission of iastructions
TR in this case is carried out on main-line busbars in the tracking

of the address of the controller of regulator.

Figure 14 gives the functional diagram of the assemblies of the
linear units, vhich are determining the order of the transmission of
information. After the admission of the resolving pota2ntial of high
level to diagram I; from SKP PAB; of the first subsystem >f diagram
I, and I,, are cl>sed through the inverter NE,; in this case, the
transaission of code instructions and the reception of information in
digital form in this direction is carried out cannot. If the
resolving potential of high level enters from SKP PAB,, then inverter

NE; forbids transaission of TRK through the diagram I,.

Reception of information. The reception of all forams of
information, the sequence of its transformation for an introduction
into equipment/devices of processing is carried out azcoriing to the
programs of PAB; and PAB, vwith the aid of the groups >f diagrams and
of series of the special-purpose functional boxes whose

interconnections are represented in Pig. 15.
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Reception of the values of the analog parameters. PAB,,
open/disclosing aczcording to program to transmission and reception of
the signals of diagram I,, establishes two-way connection between PU
and KP. In this case, from PU to KP, are transmitted the timing
momentun/impulse/pulses for switching of the distributor of the first
subsystea KP and of the instruction of the successive connection of
the groups of the sensors of the analog parameters. On PU the signals
of telemetry are headed along parallel channels into ainalog-digital
converter (ATsP) and equipment/devices of processing and
representation of information on 0DO (UKAP, UAVV, URAP). Ln ATsP the
signals of telemetry enter a strict sequence, determined by the
program of the loading of analog information into TsVi, while into
UAKP UAVV and URAP - in the tracking of address which is form/shaped
of combination of momentum/impulse/pulses SKP, SGI and R; of a
programmed-address unit of the first subsystem. The units of the
reception of analog information BAI-f and BAI-I from sensors with the
teletransmission of signals in the program of PAB, are considered as
single KP and to ATSP they are connected on his instractions. The
comnutation of signals from semsors in units BAI is carried out by

the transistor keys.

- " ahia
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Pig. 15. Block-structural schematic of receiving equipment on P,

Key: (1). Communication lines. (2). Demand from TsVM. (3). Busbars.

(4) . Neasurements with PIM. (5). Address. (6). From sa2nsors with ChM

and teletransamission. (7). Prom sensors with AM on current and
teletransaission. (8). Signal "is ready". (9). code. (10). To

dispatcher®s panel. (11). Signal "is ready"™. (12). Positional code.

(13). Address of gpoup. (14). Prom sensors with teletransmission.

(15 « Address of sensor. (16). Codes of sensors with

e

e e i i it T
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teletransmission. (17). In unit TRK. (18). From unit TFRK. (19). and.
Page 85.

Receptiomn of discrete signals from the objects of sijgnaling. The
signals of discrete information are filtered out in ra2cziving
assemblies LB from more narrov pulses the pulse-position T'I and they
are headed along parallel channels for the storage unit of TV signals
BBTS which controls the cell/elements of signaling on dispatcher's
ranel, and the unit of the reception of the discrete information BDI.
Discrete information into BDI is converted into the parallel
positional code and on signals "is ready" it is read in TsVM in a
strict sequence, by predetermined program of input/introduction.
Discrete signals from sensors vith teletransmission enter BDId by
groeups along main buses and are set in register BDI, from which they
are read into the TsVYM. Block BDId according to the program PAB,
form/shapes the signals of the addresses of the groups of sensors for
their connection to main-line busbars. In BDId is provided the
input/introduction of 15 groups, which coasist of 22 liscrete signals
of each. The signals of the sensors, transamitted on PU by remote
method, the cell/elements of the signaling of dispatcaer®s panel

enter in parallel BDId without any transformationms.

Reception of information in digital form. PAB, on demands from
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TsVM establishes alternately, according to predetermiied program of
inputyintroduction, comnection with the 2quipment for the second
subsystem KP. For this, are open/disclosed the schematics I, to
transmission and reception of signéls in the selected direction. With
PU on KP, are transmitted the signhls of the beginniny of the work of
the distributor of the second subsjstel KP, the timinj
momentum/impulse/pulses by frequency 160 Hz and signal the
*sign/criterion” of the demand of information in digital form. With
KP on PU in each c-ycle of distributor R,, is transmitted one word of
digital informatisn which through the schematic I, will be brought in
into the register of the unit of the reception of the digital
information of BTrsI. The reading of the digital code from the
register BTTsSI to input busbars of TsVM is carried out on ready

signals af ter testing of the authenticity of tpansmission.

Digital information from sensors with the remote method of
transmission on main-line busbars is received as the unit BTsId which
in the program of PAB, is considered as single KP. The unit BTsId
form/shapes in each cycle/stroke of distributor R, sigjnil (address)
for connection to the main-line busbars of the next sansor of digital

information.

Page 86.
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Therefore in the cycle of the work of distributor R, it is possible
to accept 28 wvords which alternately will be brought in into the
register of the unit BTTsI, whence they are read to input busbars of
TsVYM. With the reception of digital information from sensors with the
remote method of transmission, the counter of sensors PAB, counts the

groups of the sensors, taken in each cycle of distribator R,.
CONTROLLED POINT

Equipment for the first subsystem. Equipment KP to aimission
vith PU of the momentum/impulse/pulse of the beginning of work and
timing momentun/impulse/pulses is located in the staniby mode.
Filtered by discriminator in length trigger pulses enter the assembly
of the starting/launching of distributors UZR which depending on the
combination of two momentum/impulse/pulses open/disclosas control
assembly of the distributor UUR of the first or seconi subsysten.
During the combination of two momentum/impulse/pulses r=7.25 ms
and r=3 ms is started the distributor of the first sussystem, while
during the combination of momentum/impulse/pulses r=7.25 ms and

=1 as distributoc of the second subsystenm.

Figure 16 gives the structural scheme of the
receiving-transmitting equipment, which relates to th: first

subsystem of the transmission of information. Linear unit LB and

B R P R R O PO 16 2o g .
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assembly of the starting/launching of distributors U0ZR is
conditionally referred in the schematic of the first subsystem, in
general they are common/general/total part of both of subsystenms.
Into content of ejuipment KP of the first subsystem, it enters:
distributor R,, the coefficient unit of the numbers of the groups of
analog measurements and of discrete signals BZG with setting field
NP, fro-'one to three (in the diagram are shown two) group time-pulse
converters VIP [22], from ome to three units of th2 transmission
of the analog parameters frcm sensors with frequency >utput signal
pp-f the unit of the transmissiion of discrete signals BPDS the unit
of instruction part of cycle of remote control by the two-position
objects BPTU. The transmission of the values of the analog
parameters, discrete signals and instruction part of cycle of control
can be carried out simultaneously in one cycle of the work of
distributor. After the starting/launching of distributor on its first
tvo cycle/strokes, enters the instruction of the demand of the number
of the group of the analog parameters and of discrete signals, vhich
on these cycle/strokes by return duct is transmitted on PU for

confirmation.
Page 87.

In B2G this instraction will be decoded and enter int> the setting

field NP, with the aid of which is determined a quantity of
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cycle/strokes of distributor R;, the intended for a commutation
sensors vith output current-operated signals in group. Thus the
cycle/strokes of three cycles of distributor R, can be divided on two
parts of which on2 is utilized for the commutation of sensors with
outputs by current-operated etc. - with frequency signals in all
proportions within the limits of 60 parameters. Unit BZ5 controls
also connection to main-line busbars to three groups of the sensors
of“the discrete sigﬁals which in the unit of the transmission of
discrete signals BPDS with the aid of distributor R; ares converted
into the sequence of momentum/impulse/pulses for transmission on the
communication line. Sensors with output frequency signals are
comnected to the unit of the transmission pp,-f whose signals are
svwitched by distributor R; in accordance with the number of group,
which enters from BZG. Prequency signals in the intenied
cycleystrokes of iistributor R, are tramnsmitted by the decks which
are form/shaped with gate K. All signals enter which transamits

assembly LB through the OR gate
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Fig. 16. Block-structural schematic of the equipment for the 1st

subsystem KP.

Key: (1). To R, signals. (2). With individual point ra2lay. (3). In
second sdbsyste- KP. (4). From current-operated sensors. (5). Fronm
frequency sensors. (6). Main-line busbars. (7). sensors of discrete

signals. (8). Control of rerecording/retranscription.
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Page 88.

The signals of instructions of TU by two-position objects, that
enter from receiving assembly LB through coincidence with the
appropriate cycle/strokes of distributor R, will be brought in into
register BPTU. After checking of authenticity, the instruction

accepted is put oat to individual point relays.

The equipment for the second subsystem consists (Fig. 17) of
distributor (R,;) with the assembly of its control UUR, assembly of
the identification of the sign/criterion UOP, unit of the
transmission of information in digit fora of BTTsI, counters of the
sensors of digit information SchD, unit of instruction part of cycle
of the code remot2 control BPTRK and unit of the reverse/inverse
checking BOP of instruction code in PU. After the admission of
resolution from UZR (see Fig. 16) control asseably of the distributor
of UUR on the cadance signals, arriving from PU, form/shapes the
mosentum/impulse/pulses of switching distributor R,. The clock
momenbum/impulse/pulses of distributor R, enter all uaits for

propagation of sijnals in time during their transmission to the

cossunication lins and for the transforsation of the consecutive

codes, taken from the comsunication lime, dinto parallal ones.
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Fig. 17. Block diagrams of the equipment for the 2nd subsystem KP.

Key: (1). Clock momentum/impulse/pulses from LB. (2). Code busbars of
sensors. (3). control of rerecording/retranscription to code busbars.
(4). Address. (5). Code. (6). Reading signal. (7). In controller of

regulator.

Page 89.

Transmission of information in digital form (TIsI). The signal
of the sign/criterion of the transmission TT5J is identifi2d in UOP,
and into the counter of sensors is built-im first unity. At the first
output of SchD appears the resolving potential and to main-line code
busbars is connected the first sensor of digital information.

Reyritten from busbars into register BTTsI the digital -ola of the
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first sensor by the clock momentum/impulse/pulses of iistributor R,
is converted into the consecutive send operation whica through the OR
gate enters the transmitting assembly of the linear unit (see Pig.
16). Each subsequent signal of the sign/criterion of ITsI, accepted
from PU, through JOP is built-into SchD and BTTsI into orier by the
provided program of the introduction, are connected all sensors of
the digital iasformation of the given KP. With the connecztion of
last/lattar sensor (within limits of 48) through the JR gate is sent
the signal of the last/latter sensor on which on PU S{P of the second

subsystem it is changed over to the reguest of sensors following KP.

Instruction part of cycle of code remote control. After
adeission from th: communication line through the receiving assembly
LB of the signal of the sign/criterion of the transmission of the
instruction of the code remote control of UOP, is closeil the input of
SchD and permits the passage of signals to input of BPTRK. Recorded
into register BPTRK in each previous cycle/stroke of distributor R,
the signal of tha digit of instruction i3 transaitted on PU
subseguent ly cycle/stroke by the unit of the reverse/inverse checking
of BOP. After checking of the transmittel word of TRK on PU, into
BPTRK in the same cycle of distributor enters the signal of execution
of command, on which is form/shaped the reading signal of the code of
TRK to the input of the controller of regulator. The instruction

codes of remote control the comtrollers >f regulators enter on
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main-line busbars. The address of each iastruction is form/shaped
vith the decoder of the address part of the code send operation into

EPTRK.
ANALOG-DIGIT AL CON VERTER.

Analog-~digital converter (Fig. 18) is intended for
transformation into the digital wvaveform of the analog parameters,
transmitted by the communication channels with pulss-position and
frequency moduwlation. To input of ATsP from receiving assemblies LB
during the telemechanical transmission and from the units of the
reception of the analog information, transmitted by rem>te method, in
each cycle/stroke of distributor R, enter either tha
momentum/impulse/pulses of the "label® of measurements wvith
pulse-position moilulation or the decks of the signals of measurements

with frequency moiulation.
Page 90.

Measurements with PIM according to their "sign/criterioa” are
converted by converter P into the momentum/impulse/pulsas with ShIN,
vhich control tha high-stability gemerator GSCh by frequemcy 100 kHz.
Thus, GSCh puts out the decks of the generated by it

momentum/impulse/pulses vhose number is proportional to tae measured
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parameters. Since modulation of momentum/impulse/puls2s in
time-pulsed converter on KP is carried out with deviation 5-15 nms,
vhere the time v=5 ams exists conditional of zero measuarements, its
the exceptions/elimination occurs in the upit of subtraction zero BVN,
vhich is the binar y-decimal counter which after the miscalculation of
the first 500 mom3ntum/impulse/pulses of each measureaent guides
remaining in deck a quantity of momentum/impulse/pulsas into the

coatrol unit of tae coding counters BUSche.

Nomentum/impualse/pulses from sensors with output signal changing
in frequency, entar the tracking of their sign/criterion into the
shaping unit of decks BFP from receiving asseamblias L3 or from units
BD[-f (vith the remote method of transmissiqn) (see Pig. 17). Decks
in BPP are form/shaped with the aid of standard cell >f time which
from the front of the first momentum/impulse/pulse of tae fregquency

sensor finish reails time r=12.5 as.
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Pig. 18. Structural scheme of ATSP.

e

Key: (1) . To consdle. (1A). "error". (2). Signal "metal" of

corrections. (3). Signal "is ready". (4). Sign/criterion of current
sensors. (5). Sigial of frequency sensors. (6). Binary coiz2. (7).
Jettisoning. (8). Address of test TI. (9). Pulses-"labels" of
measurements with FIM. (10). Criterion of measurements with PIN.
(11). Clock momentum/impulse/pulses from R;. (12). Sijnals of

measurements with ChM. (13). Sign/criterion of measuraments with ChM.

Page 91.

The pulse freguency of the signal of frejuemrcy sensors varies within
the limits of 4-8 kHz; therefore in deck for time r=12.5, ms at ‘

frequency 8 kHz is contained 100 momentuam/impulse/pulses, and at
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frequency 4 kHz, - 50 momentum/impulse/pulses, i.e. td> 1 -hanje in
the parameter from 0 to 1000/0 corresponds a change of the quantity
of momentum/impulse/pulses in deck from 50 to 100. Bursts of pulses
from the output of BFP enter also into the control unit of coding

counters BUSch.

Thus, in BUS:h enter bursts of pulses whose quantity in them
during the transformation of analogous signals from s2nsors with the
output signal of 1irect current varies from 0 to 1000, and from
frequency output transducers, - from 50 to 100. The controi unit of
the coding countars according to the entering simultaneously to its
input sign/criteria of the signal of semnsor (f or I} controls coding
the binary DSch aad binary-coded decimal DDSch counters as follows.
The bursts of pulses, which enter from BIN, are headed BUSch for the
coding counters without change, in this case, the codinjy of the
values of the analog parameters is carrizd out with ras>laution by
0. 10/0. A quantity of momentum/impulse/pulses in the 1ecks, which
enter from BFP from frequency output transducers, into BUSch is

doubled by the way of the differentiation of their front and

section/shear, but coding counters DSch and DDSch are controlled in

such a way that during a change in the parameter to 0 from 1000/0 its

P—

digital cdde varies frcm 0 to 100 unity with an error in the coding

into 10/0. The authenticity of the analog information aiopted is
checked in the control unit BK for the parameters with FIY to the i

R PR o WSS
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parity of the mom2ntum/impulse/pulses of "labels" for the
cycle/stroke of distributors, and for the parameters with ChM to the
coptinuity of the segquence of momentum/impulse/pulses in ieck. After
checking to the authenticity of the value of the analog parameter
accepted BK form/s hapes either the sigmal of the "realiness" of the
code which is healed in TsVH [digital computar] as strobe
paulse for DSch anl as the read pulse of the code from DDSch for UTsV
or signal of "error". On signal "error" DSch and DDSca first are
dumped into the z2ro state, but after delay to 100 ps it is utilized
for the gating/strobing of the code in TsVM and as the reading

momentum/impulse/pulse of the code into UTsV.
Page 92.

The signals of the sign/criteria of sensors with output
current-operated and frequency signal from BUSch snter I'sVM for the
formation of the files of information, which require iifferent

subroutines for processing.

The values of the analog parameters, entering DTsP from sensors
with output curreant-operated signal, are correctel in the assembly of
the correction of UK on the test measurement which is transmitted in
the beginning of 2ach group of the paramaters, convartel >y the group

of VIP on KP or ia the unit of reception BAI-1 at telatransmission.
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On address momentum/impulse/pulse UK carcies out the comparison of
test measurement (with standard conditions and exact equipment for
all transformations and circuit of transmission) with the value,
obtained at each moment of time under the changing operating
conditions and in state of equipment. Correctiocn is carried out
during the divergence of the measured value of th2 test parameter
vithin limits of £20/0 and is realized by an interaction on
oscillatory circuit GSCh which changes within these limits its
frequency for the period of the coding of the values 5f all
parameters of this group. With this method are corrected the
comprising errors, introduced by the group cf VIP on {P, 2y the
circuit of transamission and GSCh, the appearing from -hange ambient
temperatures, voltage of feeding sources, amnd also time/temporary
drift of component values. Because of the application/use of the
method of correction indicated an error in the transmission of the
analog parameters with respect to the output sensor signal does not
change in time and is within the limits by $10/0. Durinjy the onset
any reasons for error more tham to ¢20/0 UK puts out in TsVM the
signal "there is no correction". Simultaneously this sijnil enters
the unit of signaling BS, wvhere also they enter and other signals,
form/shaped into BK and other units, BS comrtrols signal lamps and

sound communication on the console operator.

PROTECTION.

on
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For an increase in the degree of the authenticity of

information, is used a series cf protection.

During the transmission of measurements with pulse-position
modulation, is carried out the control in terms of the parity of
momentum/iapulec’pulses as the cycle/stroke of distridutors and the
comparison of th2 number of the requested and taken group of TIA; at
the transmission o>f TIA of the parameters with frequeacy modulation,
is realized the control by the comparison of the numb2r of the
requested and tak2n group and the control of the continuity of the

sequence 2>f momentum/impulse/pulses in the deck of fraquency signal.
Page 93.

Report /communications from the objects of signaling are shielded by
the selection of »omentum/impulse/pulses on duration ani by
odd-parity check in each send operation. Mhe digital codes of
indication informiation are shielded by odd-parity check of
momentum/impulsa/pulses in send operation. Remote control by
twvo-position objects is carried out by the transmission ia on2 send
operation only of one instructions and by checking tha synchronism of

the distributors, in the cycle of work c¢f which is transmitted
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command send operation. The code instructions of remote control are

shielded by the method of informat ional feedback.

The passive mnethods of the protection of the transmission of
information, besiles the instructions of code remote control, are
selected on the basis of experience in operation for threz years of

sy stea TIS -1 which works on the specially laid cable lines.,

CONNECTION WITH THE COMPUTER COMPLEX.

The connection of the information-carrying system with the
computer complex i s realized through inpat-output units (UVV). Figure
19 shows the structural scheme of the coupling of traasmission systenm
with TsVM (for example ASVT). Input unit - conclusion/darivation

fulfills the following functions:

it will match the signal levels of informant's devices (signals
of the system of cell/elements "spectrum®) with the signal levels of

devices ASVT (signals of the system of cell/elements "peace/world") ;

are converted code report /communications from transmission

system to eight-digit words (bytes,;

organizes th2 exchange of information between th2 transmission
system and the coupling device 2V accordiang to the algorithms of
their vork.

P— . . >
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Fig. 19. structuril scheme of coupling of transmission system with

the computer complex of ASVT.

Key: (1) . counter-registor of ATsP. (2). Registor of position code of

BDI. (3). Registor of digital codes of BITsI.

Page 94,

Through UVV into the device of coupling 2v, is pit out the

following information:

the values of the analog parameters in the binary code from
sensors with currant-operated and frequency output sijnal, which

enter from ATsSP with its sign/criterion;
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the positionil code of the signals 2f the state >f ejuipment,
which enters from the register of the unit of the rac2ption of the

discrete information of BDI;

digital binary codes from the unit of the reception of the

digital information of BTTsI.

From the devices of coupling 2V thraugh UVV into transmission

system, they are put out:

instruction U to the two-position objects into BTU;

code instructions to the controllers of regulators into unit

8

BIRK.

UVV is connected to the coupler US-2A/2V-1, which makes it

B R T S T ey T T TPy Sy STy P LD P T AT T R o ne

possible to organize connection according to principle demand -
ansver /response and to match the work of devices with different high
speed. In turn, the US-2A/2V-1 is connected to output circuits of the
device of the multiplexor connection of UMS, which us2s for
organizing the exchange of information between the internal memory
unit of VZU and input units - conclusion/derivation. The device of
multiplexor conne:ztion is also converter for the devices of coupling

1A and 2A and vice versa. Tthe exchange of the information between UMS
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and UVV is realiz2d on the initiative of UMS, of collect/building
information on the instructions sensor of astronomical time and
salient the control pressures according to program aljocithm of

control.

Coupler US-2A/2V-1 has input informatiocnal and oi1tput command
busbars. Command busbars are indicated by index U, ani informational

- by an index B.
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Quantity of busbars of coupling 2V following:

("Hwbopuauuouuux IWHH-B . .. ...
) Mpuskak ,ynpaeaenwe* YVIIP-B. . . .
Mpu3snak ,undopmauns® UHS-H

y)Cirnan Lcopoct CBP-B | . . | 250
%ﬁomanmme R R S I

—D = D

yl Ipusuak ,ynpasarenne® YIP-Y . . . .
aK .,un¢opuauun KOMaHAHan*

T i TR S S S

Carnas opatom® PALY . . . . ..
DCurnaa “,orkas® OTK-Y ., . . . . . . 1
yHomep ,xanata® B . ... e 4

Key:z (1). Informat ional ShIN-B. (2). Sign/criterion "-ontrol"” UPR-B.
(3) . Sign/criterion "information™ INF-B. (4). Signal "reset" SBR-B.
(5). Command ShIN-U., (6). Sign/criterion "control" UPR-J. (7).
Sign/criterion "iaformation command®™. (8) . INF-U. (9). Signal "work"

RAB-U. (10). Signal "failure" OTK-U. (11). Number of "channel"™ KAN-U,

Page 95.

Input-output of the information throagh coupling 2V is realized
by potential signals with gating on go side byte-by-byte with the
addition of one caeck bit on parity. The byte of information with
error UVV is not taken in and into the device of coupling US:-24/26-1

is put out the byte of state "error".

The exchange of information on the initiative UM5 begins with

the send operation of byte to connection.
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CONSTRUCTION/DESIGN.

The fundamental principle of the equipment construction of the
informational part of ASUPP is the direct dependenc2 dof the capacity
of equipment in system on a quantity of fupctions, capacity of the
transmitted information, method of transmission (teleaechanical or
remote), of forms of processing and representation of information to

dispatcher and the loading into TsVAM.

For purpagse 2f the realization of this principle, th2 equipment
for the subsystems of the transmission of information is carried out
in the form of tha set of 32 standard mutually buttinj functional
units. The designing of the modifications of informant for
concrete/specific/actual ASUPP is reduced to the determination of the
set of functional boxes and devices and the ccmposition of the tables
of their connections according to functional diagrams. The
construction/designs of units and cabinets, from which are
compose/collected informant's devices, and also standari
module/mod uli (subunits) in a quantity of 27 types ar2 uniertaken

frce the in series produced complex the "spectroua".

For the comparison of tactical-technical possibilities, are
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given belowv the short techaical characteristics of the levices of the
transamission of information TIS -1, "chord® and the devices of
the transmission of the informational part of ASUPP of the type

"Information clerk™,
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P‘qe 96. 1) (‘)
THC-1 « Axxopa®
(3) Koa#uecTBO KOHTPO IHPYeMbIX MyHKTOB
B CHCTeMe mepeaavd . . . . . . . 12 25 21
6) MpoTskenHocTs THENMII CBA3M  0AHOTO
HaMpaBJCHUA, KM . . . . . . . . 15 15 5—10

ITpeneaptinfi o6bem m|¢opuamm nepe-
nasaemoii ¢ oanoro KII, npu Teae-
uexauuqccxon nepeaauve:

(¢ ) ananoroBuix nmapaMeTpos . . . 20 58 60
YAHCKPETHBIX CHIHA.IOB . . 19 60 60
g)umpopmunu B u4(ppoBoi (pop-
A T S 208 120 1052
Gy xomaun TV (TP) . . . . .. <")6 50 21
o)(ouau:x TPK, komund 6um . . He orpa- 15120 641 376
HHYEHO
b’ﬂpu HCTAHLOHHOIT niepeaave:
4H1ICrOBLIX MApAMETPOB . . . —_ — 60
gunupcnlux CHFHAIOR . . . — — 330
MHPOPMILWIE B WHPPOBOIT qror
Q) } Se et T T — - 9 600
ic) xomana TPK, Kkomand Gum . — = @ He orpa-
HHYEHO

(/3 bucrpozeicrane:
nepefaya aHAIOMOBHX Népé-
METPOB, NAPAMEM OB (€K 36 25 31
("' TCP(‘ABHI AHCKPEeTHLIA  CHrHA-
Yeu) 108, Oum cex:
(757 TeaeMe xalHYCCKIM  CNIOCOTOM . 36 10 35
7 &) JICTAHUHORHLIM CNIOCOJOM . . — —_ 528

(t P epera iHpOpMaLIH B IH(-

posoii  ¢opme, Gum/cex:
re.1eMeX4HHYECKHM  CTIOCOGOM . 9 8 120
QHCTaHUHOHHBIM CNOCOGOM . . — — 120
(I $)Ocnosuast norpewHocTs, % . . . . . +1 +1,6 +1
JlonowuTeAbHAR MOTPEIIHOCTL MpH OT-
(") mo;emm HanpmxeHus nutauna Ha 410,
—15% HJH NPH YMEHbIUEHHH HAH yBe-
JAHGeHHH B 2 pasa aMILTHTYAb CHTHaJa @”) @ (0’/ >
BUNUUN CEIB . & o o« « o v v o oe He npe-  He mpe-  Orcyr-
BbIIAET  BLIWAeT cTByeT
OCHOBHYIO QCHOBHYIG |

lono:HUTeALHAS NOFPELIHOCTD OT H3Me- i
w) HEHHS TeMNepATYPH OKPYKAIOLIEro 05) @)
BO31yXa B mpeaenax paGOuHX TeM- @ e
WEPHIYD < v < 5 v e.a m w we - He npe- e npe- cyT-
BWIIACT  BHIAET  CTBYeT
yTpoes-  yTpoes-

HYIO OC-  HYIO OC-
é") HOBRYIO  HOBHYIO
Pacaetnas milemnocth (wakimona.in-
HBIX Ueneit, B0 6 upY VCi-
POHCTB 1 OAOKOB, mnpu(nnxa Ha
OTKA3  (He MchHee), v . . . . . 2400 1 000 6 000
b,» CAOBIA IKCILIYa T AL m BCCX CHC-
TeM ncpenadit:
P TeNAHIST HATPHARCHIS THTaHNS .
(, OT HOMUHAILMOrO, O . ,  —]5 =+ +10
HWICTOTA  HANPSACHIA  NHTA-
4 S GRS 504-2 5042 5042

Hamenenne rexnepatypu okpykaoiiero
Qb\ BOZAYRA NI OTHOCUTEIbHOI Bra k-

HooTt no 800 # Temnepatype

30°C, C: . 5 -
daas annaparypw 1Y . . . . 4 = 450

%):na annepatypw K11 . . . . =30 = +50
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Key: (1). "chord". (2). “"informant®, (3). Quantity of
controlled/inspected point/items in transmission systam. (4). Extent
of line of communication of one directions, km. (5). Maximum volume
of information, transmitted from one KP, with telemechanical
transmission:. (6) . analog parameters. (7) . discrate signils. (8).
information in dijit form, bits. (9). instructions TU (TR). (10).
instructions BRK, instruction/bit. (11). Not limited. (12) . With
remote transmission. (13). Quick-action:. (14). transemission of
analog parameters, parameters/s. (14a). the transmission of discrete
signals, bits/s:. (15). in a telemechanical manner. (16) . remotely.
(7). transmission of information in digital form, bits/s:. (18).
Fundamental error, o/0o. (19). Supplemental error during voltage error
of feed on +10, -150/0 or during decrease or increase 2 times of
signal amplitude in communication line. (20). It does not exceed
fundamental. (21). It is absent. (22). Supplemental ecrror from change
in temperature of surrounding air within limits of operating
temperatures. (23) . It does not exceed triple fundamental. (24).
Calculated reliability of functional circuits, entering in thenm
devices and units, mean time between failures (it is not less), h.
(25) . Operating conditions for all systems of transmissioa:. (26).
fluctuation of supply voltage from nominal, o/0. (27). voltage
frequency of feed, Hz. (28). Change in temperature of surrounding air

at relative humidity to 80o/0 and teaperature of 35°C, C:. (29). for

equipment PU. (30) . for equipment KP.
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Page 97.

Chapter Five.

MEANS OF THE PROCESSING AND OF INFORMATION RETRIEVAL.

The entered to control post informatiaqn is processed in
accordance with the algorithms of ASUPP of different <ind by devices
and is put out th2n to dispatcher in convenient for recognition form.
Depending on the complexity of algorithm, size/dimensions of the
workable files of the information, necessary for the degree of
authenticity and accuracy of information processing and of other

factors are appli2d specialized or general-purpose means [L. 23-25).
11. Special-purpose equipment for processing.

The great circle of the functions, target/purpos2 of which is

the centra lized monitoring of the parameters of process and state of

production, can be successfully realized by the speciil-purpose
devices and means reproduction. Among these functions: scaling of the
values of the measured parameters; the visual
representation/transformation of the valnes of the parameters with

the aid of analog instruments; recording the values of th2 analog
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parameters by recording instruments; the visual
representation/transformation of the digital equivaleats of the
values of the parameters with the aid of digital indicators. the
automatic check of the divergences of the parameters from normal
values; the signmaling of the states of ejuipment on the cell/elements
of the mn2monic davice of panel or console dispatcher; recording in
the digital form of the values of the measured values on form or

paper tape or on intermediate carriers - punched tape, punch card.

Page 98.

Bach of the levices, vhich ensure execution by oae of the
enumerated functions, works according to the specific program which
vithim some limits can be changed by the correspondiny commutating
assemblies, available in devices. This special feature/peculiarity,
and also unitized execution of the devices of information processing
provides t he great flexibility of their application/use. Are examined

below the charactaristic methods of processing signals - the data

carriers and is given description of the devices, necessary for the

synthesizing of ASUPP.

SCALING DEVICES.

The application/use of sensors with the standardiz2d output
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signals for the transformation of different measured values, which
are changed over wide limits, and also tendency toward shortening in
the time, spent on the transmission of information, ani to
simplification in the equipment on KP lead to the fact that are
telemetered the parameters they are transmitted on PU in the form of
the aralogy or digi tal equivalent, expressed in relative unity. Thus,
to control post is transmitted the information, which characterizes
the law of a change in one or the other parameter. To dispatcher it
is necessary to know not only character of a change in the parameters
with time, but also their absolute values, expressed in unity, which
corresponi to their physical nature. Therefore on PU th2 parameter
before the reproduction they scale, i.e. into its analog or digital
equivalent is introduced scale factor; this prccess/oparation is
executed with the aid of the scaling devices, in which usually are

utilized the methods of translation or multiplication [L. 26, 27].
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Pig. 20. Structural scheme of the device of scaling according to the

method of frequency division.

Key: (1) . Divider. (2). Addresses of measurement. (3). T'o digital
indicator. (4). Code of number. (5). Output. (6). Resetting to

initial state. (7), Equivalent of measurzment A.

Page 99.

The first of the devices in question, structural s:hesme >f which
is given in Pig. 20, carries out scaling of the paramesters,
represented in analog form with the pulse-position moiulation of the
signals which by flip-flop TG are converted into ShIM.

Momentum/i mpulse/pulses with ShIM by length t, which are the function

of the measured parameter, control the schematic I4, -onna2cted at the
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input of counter SCh. The second input of schematic I; enter the

momentum/i mpulse/pulses of different frequencies from divider f to

input cf which is connected the generator of the stable frequency of
GSCh. After input process of setting field NP of th2 idirass of the

measurement accepted first of all is carried out the installation of
the network elements into initial state, and then da2p2niing on given i
one on NP for eaca measured parameter of the scale factor m;-m, is
open/disclosed on2 of the schematics I,-I,, gating pulses of one of

the step/stages f;-f, of divider £ on thz input of th2 counter SCh,

in which is form/shaped the code of a number, it is proportional to
the measured parameter (interval t) and to the preset coefficient of
scaling. In device, that works according to this principls, is
previded for the series of the frequency scaling factors, which is
approximately geometric progression with denominator 1.5. To
coefficient m=1 corresponds the lowest frequency. In the remaining
cases it is equal to mf As can be seen from schematic, the function
of scaling in this device is ccmbined with the function of the

analog-digital conversion as a result of which SCh form/shapes

binary-decimal dijital code of the value of the parameter,

proportional mA.
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Pig. 21. Structural scheme of the device of scalinj accoriing to the

method of the translation of the codes.

Key: (1). Divider. (2). Code of measurement A {additional) . (3).

Addresses of measurements. (4). To digital indicator. (5). Resetting

to initial state.
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Page 128.
Chapter Six.
IMMEDIATE DISPATCHING EQUIPMENT.

The process >f the creation of the automated control systems by
productions with continuous technological processes unavoidably leads
to the need organizing of central control rcoms (I'sDPF), ani equipment
of them by the coatemporary equipment, including

operational-dispat cher equifgment (ODO).

In connection with the fact that ODO is the basic link, which
ensures the effective participation of man (dispatcher) in control
loop and is inseparably connected with system, its coaposition and
structure are detarmined on the basis of the functions, entrusted to
dispatcher. Immediate dispatching equipment allows th2 possibility
for dispatcher to conduct continuous control of the cdurse of
technological process, to coordinate the work of all sections of

production, to consider his work with other productions, etce.
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13. Composition and structure.

As has already been mentioned, the sonstruction >f the control
systems, includiny in their composition >f 0DO, it is carried out
taking into account the specific special feature/paculiarities of the

continuous productions of the branches of the industry indicated:
by the presence of shop (production) structure;

by the presznce of the series-parallel connections of shops on

technological process;

¢
by the preseace relative to a small number large-capacity unity

of fundamental te-hnological equipment;

by the passible multistage nature of technological processes in

single apparatusass;
by the insigiificant park/fleet of stand-by;

by different inertness of a change in the fundam2ntal

technological parameters;
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duration of the process of starting and stop of fundamental \

technological equipment;

by the presence of the strongly developed system of the pipeline

connections between shops;

by the preseice of a large number of technological parameters

vhose state must be monitored.

Page 129,

All these sp2cial feature/peculiarities in the greatest measure
af fect the constriction/design of 0DO, the schedule r2proiucing

Fanels, etc.

Immediate dispatching equipment unites in itself the information
flows, intended for the reception by the dispatcher of solution by
control. It reproluces in available form the processed and
copcentrated of fanctional groups information about tae values of the
fundamental technological parameters and the technical-economic
indices, about th2 state of fundamental techknological ejuipment, On

O0DO are put out the sign/criteria of emergency situations and
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recommendation regarding optimum control of process.

In the case of breakdown of some devices of systsm, )DO provides
the reproduction of the branched flows of primary info>rmation,
processed with two independent from each other groups of devices.
Industrial control is realized with the aid of reliable two-way

dispatcher communication with all subdivisions of entarprise.

Ismediate dispatching equipment organizes the work sites of
dispatcher and his assistant, providing the execution of the current

works and decreas2 in the fatigability of dispatcher personnel.

The fundamental orders of dispatcher and management/manual of
enterprise, passing through the central coptrol room, are

record/fixed with special means recordinge.

The standardized construction/designs of the single devices 0DO
provide the interchangeability of cell/elements, jrowth, introduction
of changes into esquipment, and they also facilitate the production

both of series and individual specimen/samples.

Immediate dispatching equipment can be completed by different
methods. At present several plants specialize in the production of

means dispatcher system. Most adequate/approaching for purposes of

pavR—
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ASUPP are the construction/designs, produced by plants "Elektropul®'t"

(Leningrad) and "Shchitavtomatika" (Zhitomir) [L.37, 38].
Page 130.

By plant "Shchitavtomatika” are released modular mosaic panels of
type ShchDSM-1, intended for the creation of the mimi:> iiagrams of
different productions, predominantly energy branches 2f industry.
Panels are collect /built from the skeleton sections of four
fundamental typical dimensions. The construction/desijn of panels
makes it possible to compose the panels >f different length and
height/altitude (length of panel can be increased wita space 400 mm,
maximum altitude is 3,650 mm). Depending on specific conditions, the

panel can be collact/built by rectilinear or concave.

The section of panel has on face the dismountabl2 metallic
gratimng into windows of which with assembly are inserted the
standardized mosaic cell/elements. Fundamental mosaic cell/element
accepted -ell/elament with frontal size/dimensions 40x40 am.
Furthermore, on separate sections can be establish/installed
miniature/small and miniature showing and recording instruments.
Produced by plant "Elektropul't” modular mosaic panels are intended
for the construction of the mimic diagrams of energy osbjeszts -

stations, substations, transmission lines, etc. Panels are released
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tvo types - ShD-5 and ShD-6, which differ from each other only in
terms of depth which for the first composes 410, and in second 830
mms The size/dimensions of panels along the length ar: not virtually

limited and are d2termined depending on specific conditions.

Panels are collectsbuilt from the separate panels, which consist
of the established/installed on each other sections. T'h2 lower
secticns of panels of the type ShD-6 are executed in the form of the
inclined panels of light construction which are intended for the
mowunting on them of the individual sections of mnemonic da2vice and
plug-type commutators for manual control of the illanmination of

symbols.

By plant are released modular dispatcher consoles one-argument
PDO-3 and two-argument Bigru, intended f>r the equipmant of the work
site of dispatchar personnel, which controls power system. Consoles
are collect/built from the sections of twq types each of which
consists of instrument, attachment, table'top. stone and foundation.
On instrument attachments they are establish/insta{}ié in panels
PDO-3 to 36 reading instrnlents/gﬂgp-l, in panels_péi‘ﬂ to 60. On the
pamels of the lataral sections, arrange/located to the left and to
the right of dispatcher, are establish/installed the panels with

ccamand-ac knovwledjing equipment and consoles telephone switch.

Consoles have an identical height/altitude and a depth, being 850 and
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2,000 mm, and they are characterized by omly the length which for the
console PDO-3 is equal to 2300 mm, and for the consol2 PDD-4 to 3780

14, Immediate dispatching equipment of automated systams of type

Wcascade/stage".

For purposeful application/use in the autcmated control systenms
of continuous proluctions in the SCSRILSA developed iamediate
dispatching equipment, utilized in the interstitial iato industry

n

systems "cascade/stage™ [ L. 4].

The immediat2 dispatching equipment of systems of the type
"cascade/stage" in the general case is included in its composition:
panel with the mn2monic device of production; the pan2l of the
instruments, whica record the fundamental technological parameters;
the panel of the instruments, which record the fundamental
technical-econonmic indices of process; the console dispatcher and his
assistant; the rack of printing; the rack of the settings of the
signalled technological parameters and ianput/introduction into the

computers of supplemental information.

On the devicas of immediate dispatching equipment, it is

arrange/located ejuipment, instruments, communications, signaling and
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controls, intended for execution by the dispatcher personnel of its

functions on control of process.

For the creation of the most favorable conditions of work and
decreasing the fatigability of dispatcher personn2l, th2 layout of
the cell/elements of mnemonics and the cd>loration of the devices ODO
must be carried out taking into account the requirements of human

factors engineering.

The digital and alphabetical symbols which will be da2posited to
different cell/el2ments of 0DO, will be made by type of Makvort, the

sizes/dimension of type is selected in each specific cis2.

Panel with mnemonic device is intenied for the
arrangement/positi on of the detachable plane tables, s«hich symbolize
shops, the cell/elements of trouble signaling, signialinj of
divergenc2 from tie preset limits of the technological parameters and
technical-economic indices, the signaling of the position of
"bottlenec k" (shop), and also of light signal panels #ith text

recommendations regarding optimum control of process.

Page 132.

On plotting boards are establish/installed lockiag gates, which
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symbolize fundamental technological equipment and signalling its
state, Furthermor2, on plane tables are assembled the light signal
panels of trouble signaling with the plotted designatioas of shops.
Plane tables are connected between themselves by those
fasten/strengthened to of front panel panel colored rods, which
indicate interdepartmental production lines. Along rods on the front
panel of panel, are placed the numbered light signal panels of the
signaling of the 1ivergence of the fundamental technological
parameters, In the upper part of the panel, are establish/installed
the light signal panels of the text recoamendations, between which in
the middle part of the panel are assembled those 2la2ctrified watches.
Lover than the signal panel of recommendations ars arrang2/located
the cell/elements of the signaling of the divergence 2f the
technical-economic indices and position of "bottlana2ck",
establish/installad in two series above the plane tiables of the
corresponding pan2ls. Switching on of the signal panel of
recommendations, cell/elements of the signaling of th2 position of
"bottleneck™ and of the divergence of the technical-economic indices
is accomplished by signals of TsVN, that works with respect to the
appropriate programs. Signals of the switching on of tha2 light signal
pamnels of the divargence of the technological parametars and locking
gates are produced by informational devices. The signil panel of
trouble signaling is connected directly to the line of intershop

trouble signaling.
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In connection with the fact that fundamental technological
symbol to scale of production, is the shop or the section, which it
is expressed as plane table and needs sharp extraction on anelboard
with mnemonic device, the layout of plans table is satisfied
rectangular with the relationship/ratio 2f sides vertical to
horizontal, equal to 0.75:1.

If as the component parts of plane tablé serve md>saic
cell/elements (size/dimensicns 40x40 mm), then its ovarill dimensions
are selected from the calculation of arrangement/position on each

plane table of the following gquantity of different symbols and signs:
S}lbols of fundamental technological equipment, - to 16 unity.

Symbols of the controlled/inspected technological parameters. -

to 32 (16 mosaic cell/elements).

Alphabetical symbols (signals of the divergence of
technical-econonic indices, position of "bottleneck", 2mergency
situation - designation of shop). - to 6 unity (4¢1+¢3:=8 mosaic

cell/elemants).
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Symbols of technological connections. - to 16 (16 mosaic

cell/elements).
Page 133.

Thus, each of the plane tables is designed for
arrangement/position to 88 mosaic cell/elements with thz plotted on

them symbols.

Usually a quantity of "dead/blind" (the not having symbols)
mosaic cell/elements, necessary for the distribution >f symbols and
filling of the windows of rectangular plane table, is from 30 to
350/0. In this case the total number of mosaic cell/elements of plane
table composes 130 (13 on horizontal and 10 on the vertical lines),
for arrangement/position of which the size/dimensions of plane table

will be equal to 520x400 to mm.

The selection of the overall size of panel with ana2monic device
is determined by two comnsiderations. In view of the fict that
comtinuous productions virtually consist of a series >f the
consecutive technological sections, natural is th2z horizontal
location of the flow chart of production on the mnemonic device of
panel. Moreover it is known that is most effective th2 motion of the

eye of man with survey/coverage along horizontal (angle on the order
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cf 140-160° and 50-80° on vertical line). Therefore the ovarall size
of panel with mn2monic device is accepted equal to 50)0x1500 (1800),
which makes it possible to place in one series 9, and in two series
to 18 symbols of subdivisions (shops). For the location of the

ob jects of control at the level of the eye of the sitting person
(approximately 1200 mm from floor level) the plane tas>las, which
symbolize shops during arrangement/position in one series, are
establish/install2d on height 1300 mm, and in two series on the
height/altitudes of 1100 and 1700 mm, and panel its21lf with mnemonic

device is raised on two racks with a height/altitude 2f 600 mm.

On the basis of the fact that the greatest depth of the devices
of illumination and of signal armature does not exceseil 120 mm, or for
convenience in th2 mounting and debugging the depth of panel with

mnemonic device it is accepted as the equal to 350 am.

In mosaic cell/elements are provided the devices of
illumination, whizh ensure direct/straight brightness contrast.
Symbols on the screens of mosaic cell/elements on the plane tables of
panel with mnemonic device are made with size/dimensions 18x10 mm
during plotting of symbol in one series, and 15x9 mm Jduring plotting

of symbols in two series (thickness of lines 2 am).

Page 134,
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The panels of recorders are intended for the locition of the
instruments, whica realize recording the fundamental technological
parameters of process, the most important technical-ezonoaic indices,
and also the digital indicators, which reproduce on their screens the

left the preset zones technological parameters.

In certain cases is permissible the installation on theses panels
of the cathode-ray tubes of industrial television ejuipment or screen

indicators.

Overall sizes of basic part of panmel 2000x1500, the depth of 600
mm. Recording is realized by recording instruments (millivoltmeters,
potentiometers). For recording the technical-economic indices, are
utilized the instruments sometimes multipoint with a wide tape (of
type ASP, KSP-4), that have comparatively high size/dim2nsions; on

panel it is possible to arrange to 6 instruments.

FPor recordiny of the technological parameters, are utilized
miniature/small aatomatic recorders - to 15 pieces. Ti2 ra2maining

place (usually on top) is utilized for the location of digital

indicators (to 5 pieces).
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The scales of recorders are calibrated in natural unity of
measured parameters, To digital indicators the parameters are

derive/concluded, as a rule, in relative form.

The console dispatcher (Fig. 33) is the work sit2 of dispatcher
personnel and functionally is divided on three sections. Right
section is the desk on which are establish/installed the microphones
of the loud speaker connection. Middle section is intaniei for the
arrangement/position of telephone switch, armature of the signaling
of the state of all devices of system, telefhone sets, ievices, which
check the soundness of signalings, devices, which ensure the
input/introduction into computers and the conclusion/lierivation fronm
it of the results of calculations. The results of calculations are
reproduced on digital optical indicators, which are
establish/installed on vertical attachment. The left section is
intended for the arrangement/position of micromnemonic device with

the built-in into it plug-type commutator.

Page 135.

The panel of left section is made by inclined aml has in lower
part a3 micrommemonic device which corresponds to the mnemonic device

of production and has at the points, which correspond to the

signalled paramatars, telephone jacks. Ia upper part are assembled
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The scales of recorders are calibrated in natural unity of

seasured parameters. To digital indicators the parameters are

derive/concluded, as a rule, in relative fors.

The console dispatcher (FPig. 33) is the work sit2 of dispatcher
personnel and functionally is divided on three sections. Right
section is the desk on which are establish/installed the microphones
of the loud speaker connection. Middle section is intaniel for the
arrangement/position of telephone switch, armature of the signaling
of the state of all devices of system, telephone sets, ievices, which
check the soundness of signalings, devices, which ensure the
input/introduction into computers and the conclusion/ierivation from
it of the results of calculations. The results of calculations are
reproduced on digital optical indicators, which are
establish/installed on vertical attachmsent. The left section is
intended for the arrangement/position of micromnemonic device with

the built-in into it plug~type comautator.
Page 135.

The panel of left section is made by imclined aml has in lowver
part a micrommemonic device vwhich corresponds to the anemdonic device
of production and has at the points, which correspoand t> the

signalled parametars, telephone jacks. Ia upper part are asseabled
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five plugs of the call of the parameters each of which corresponds to
their digital indicator. Above the microsnemonic iavize are
arrange/located the sockets of the clearings of signal "bottlaneck"™,
for vhich there is a plug, vhich identify/indexes after the clearing
of signal "bottleneck®. Indicator of the combined scales is intended
for the conversion percentage values of the parametar int> absolute

ones.

The indicator of the combined scales is carriz2l >ut in the form
of the vertical panel, establish/installed on the left section of

console.

Por storing the documentation in the pedestals of lLeft and right
sections, are mal2 drawers. Common/general/total overall sizes of
console - length >f 2,800 mam, the height/altitude >f aorizontal panel
750, inclined 800 mm, the height/altituda of attachmeat 300 mm, the
width of the wvorking zones of dispatcher and his assistant 1 o2f 100
am, the depth of console 900 mm, overall height 1 of 1)) anm.

The rack of printing is intended fo: the arrangeaent/position of
the electrified typewriter, vith the aid of which on program of TsVHM
or order of dispatcher are recorded the parameters, the situation,

recoamendations, is maintained station log.
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Pig. 33. Console for the dispatcher of system "Kaskad-22",

Page 136.

The rack of the loading of information into TsVA and the
assignment s of the settings of the signalled techmolojical parameters
is intended for tie arrangement/position of the controllers of hand
data input and a plug-type commutator for fixation 2f the limits of
the signalled parimetars. The unit of ths controllers of hand
input/introduction is establish/installeid on lateral inclined panel,
Plug-type commutator is arrange/located on upper horizontal panel and

is closed by transparent cap/cover.

The layout of ODO in central control rooa.

Issediate dispatching equipaent, as a rule, is
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establish/installad in the isolated/insulated location by area from
80 to 120 mm2, arrange/located not far froms machine rsom, and
location for the receivers of inforunt.As a rule, b2fore the front
of console on distance 45 a, is establish/installed the panel with
mnemonic levice (Pig. 34). To the left and to the right of panel with
mnemonic device and nearer to console ara establish/iastalled the
panels of recorders. They are establish/installed in such a way that

their front panels are inclined at an anjle from 45 t> 60° to the

front of console.

e e e s

i
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rig. 34. Layout of ODO of system "Kaskad-22" in central co>ntrol roona.

Page 137.

If pamel with mnasonic device has small linear dimensions, panels of
recorders can be establish/installed close to it, foraing
common/general /tot al concave panel. The racks of primting and
inputyintroduction are establish/installed to the right and to the
left of console at the level of the seats of dispatcha2r parsonnel or
they are establisi/installed close with the extreme sa2ctions of
console. The mutual location (right or laft) of the pan2ls of
recorders relativa to panel with mnemonic device is daterained
depending on the Location of machine room amd locatioas for the

receivers of iaformational systea.

The universalization of 0DO.
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Toget her wita the advantages of ODO systeas >f tie "{askad"” type
its joining to the object of control reqaires one or tha2 sther
changes in the construction/design. It is not general-purpose and in
certain cases regqaires the execution >f the works, coanected with the
considerable expeaditures of time. Duriny a chang2 in the flow chart
of the object of >ontrol (installation ii the shops of the auxiliary
equipment, change of the guantity of controlled/inspe:ta2i
technological parameters, etc.) single devices of 000 and first of
all panel vith an3monic device require ssrious alterations. The
alterations in process of which are carried out bench 2ad 2lectrical
assembly wvorks, unavoidably lead to the i1eed for the
disconnection/cutoff of part of 0DO, vwhich impedes tha work of

dispatcher personnel.

Nosaic panels provide the possibility of rapid iantroduction into
the anemonic device of any changes, connected with a chanje in the
flov chart of tha object of control, but also they are not deprived
of the number of 1eficiency/lacks (high -ost/value, tie considerable

veight, hinder/haspered admission to electric arsaturs, etc.).

In connection with grown demsand on the automated control systeas

of product ions, there arose the need for production of ODO by

A S i g )
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industrial methol, Por this purpose, vas developel most ideal ODO,
combiming in itself the advantage both of the mosaic ini cabinet
panels of systeas of the type “"cascade/stage™ (production of which

planned at the plant "Shchitavtomatika®™ Zhitomir).
Page 138.

As the basis of newly developed 0DO is placed tha building block
concept, vhich ensures possibility of the unification of 1 series of
assemblies, speel of growth and recomposition of the single devices

0DQ, reduction in the cost/value of equipment and labd>r expenses.

Panel vith anemonic device is the combination of the cabinet and
mosaic types of panels. As the basis of panel serves -as’inat type
section, on which are establish/installed the mosaic plane tables,
vhich symbolize the shops of the object of control. Tiais -ombination
is accepted in connection with the fact that, as a rule, change in
the common structare of production (comstxuction or complate
reconstructionp of thke operating shops) they are carris?i oat not more
frequent than ona time in 3-8 years, but the iatrashop structure and

interdepartaental connections change much more frequeatly.

On the frontal part of the section, vhich has overall size

2000x1500x 350 mm, is establish/installed six movabla vertical rods

PR —
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vhich are intendel for the attachment of plame tables. Panel is i
collect/built from several sections and is establish/installed on twd i

rectangular racks or coammon/general/total duct.

Plan2 table consists of rectangular framework/boly ia which is
establish/installed dismountable grating (analogous t> the setting |
grating of plamt *Shchitavtomatika"). Mosaic cell/eleaecats are made
with the transparant screens on which that or by another method will
be deposited alphanumerical, silhouette and other symiols. On each
plane table is establish/installed 130 mdosaic cell/elaments with
screens 40x40 mm o5r the corresponding nusber of cell/slements with
screens 40x80 and 40x120 mm. On the scre2ns of mosiic 2leaants are
applied the symbols of fundamental techmd>logical eguipment
(silhouette), of 1ivergence of the technisal-economic indices
(alphabetical), of the position of "narrow bridge" (alphabetical),
"emergency situations® (alphabetical) anl divergeances of the
technological parameters (digital). As a rule, to s2aca mosaic
cell/elemant will be deposited one symbol or part of the symbol, but
sometimes vhen is required the savings of effective area >f plane

table, is allow/assumed plotting on the screen of tvwo alphabetical or

digital symbols. BEach mosaic cell/element with ths plottel to its
screen syabol is supplied wvith the group or individual device of
illumination. The devices of illumination are applied twvo forams -

with one and four incandescent lamps. For purpose of tha signaling of
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different states >f fundamental techadlojical equipmeat of the device
of illumination, they provide the successive illumination of symbol

by four different colors.
Page 139.

The total quantity of silhouette symbols (fundamental technological
equipment), does n>t exceed 50 and it makes it possibly to collect
virtually any flow chart of the production of the cheaical and
petrocheaical branches of industry. For copducting of inspection,
repair or replacenent of mosaic cell/elements and da2vicas of
illumination the plane table can be turnad on the flapping hinges and
be record/fixed in horizontal position. Por preventinj tha pollution,
the faces of plane tables can be closed by traansparent sheets with
the dullel surfac2, and sometimes by mosiic sheets with dulled
surface. Sometimes mosaic cell/elements ire establish/installad with
transparent screans, and on the surface of tramsparent sheet, is made

the duct/contour 2f the flov chart of shop and all rezaining symbols.

Por the unification of plane tables and provision for their
uniformity, necessary for facilitation fo>r the dispatcher personnel
of control of signals, the symbols, coamdon/general/total for all
plane tables, ara arrange/located in the gtrictly defined order.

Cosmom/general/tot al symbols are astablish/installed in an upper

B R A TG Ty ST
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series of plane table in the following sagquence from lLeft to right -
the divergence of the technical-economic indices, "smacrgency

situvation®, position "bottleneck"™.,

The panels of recorders differ from the analogous panels, which
form part of ODO of system "Kaskad®, only by size/dimansions wvwhich
corresponl to thae size/dimensions of the pamnel of section with
anemonic levice, and are 2,000x1,500x700 mm. On the f-ont panels of
panels, it can be establish/installed to 18 miniature/smallen ones
and to 6 full-scale recorders. For the attachment of ‘instruments in

panels, are establish/installied several smovable horizontal rods.

The console 1ispatcher is made by composite from the sections of
three typical dimensions 1,000, 800 and 500 mm. All s2ctions have
copstant depth 900';nd height/altitude of 750 mm. Sections are made
vith the removabla covers on wvhich can ba establishs/iastalled the
attachments, intended for the arrangement/position of the units of
text recommendations, the indicators of the combined scales,

miniature and miniature/small recorders, armatures of signaling and

control.
Page 140.

The modular construction of console makes it possible to jive to it
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any layout, most adequate/approaching thase specific conditions.

Technical capabilities of ODO of systems of the type "Kaskad".

» ) (4)
Xapakrepuctukn (1) £ (¥ Kac-  ,Kackaa®  Tpume-
Kan-22¢ wanKe
(%) Ananorosas  perucrpamms  ocHOBHBIX
TeXHOJOTHYECKHX mnapamerpos Ha (&) ®
) OPHOOPER . . . o - 4 cioa o @ Jlo 15 Jlo 18
(7) Awazorosas PETHCTPAUHSA TEXHIIKO-3IKO-
HOMIlYECKHX TOKA3aTeteil Ha nph- © ®
QOPAX. - il s e i b A Jlo 18 Jlo 18 (9)
(&) Curnaanzanus oclOBHBIX TexHo:Oru4e- (&)
CKHX NMapaMeTpoR . . . . « . . . do 200 o 576* *Hs pac-
yerta
no 32 na
K2:KI0M
Ce ) naaxwere
Bocnpousseaenie 3Hauenuii KORTPOHPY- ® [1>)
eMLIX TexHo.1ornyeckux napamerpos (lo 200 JJo 576* To xe
(#) Bunava Texctosux pexomesjauuii . . {/lo 66 Jo 99* i/a‘Ha OaHy
" npucraeky
(/3) ORHOUBETHBIX CHTHANOB COCTORNHS 0Go- @ © ()
PYAOBAHHA o « . & .+ . . . . . Jlo 140 lo *16/32 Ha
lrs) [ 288/576* mnauwer
YeThIpeXUEETHHX CHTHAJOB COCTORHHA A (17)
OGOpPYROBAHHA . . % . « « - . . . Her Ao To xe
(/” 288/576
CBeTOBLIX CHTHANOR OTKIONEHNA T€ XHH- ® @ (9
KO-3KOHOMHYECKHX NoKasaTened . . Jlo 4 o 4 Ha
f= anmer
ABapHiAHBIX CHTHAI0B . . « o o o o &« 1 1 Ha
(247 ) nAaHweT
Mnankaunst naW perucTpauus Ha npuGo- [3>)
PAX DYAETH o o o s v s« ¢ v Her Jlo 3* *Ha npu-
cTa
(>3 C) mxm
Tenepounan cBAsb aGOHEHTOB . . . . . 40 Jo 100 (>
(¥ YcrpoiicTea marsurodoHHOR samich . . @ no 2 Ho 4 Tuna :
Ll
(2% Annapatypa ssosa & 3BM u swsosa @ © (2%
PeSy bTATOB B PAas’pPAAAX . . . . . Jo 10 Do *Ha npa-
X1l cTaBKy

Key: (1) . Characteristdcs. (2). "Kaskad-22*. (3). "Kaskad". (4).

Note. (5). Analoj recording of fundamental technological parameters
at instruments. (5). To. (7). Analog recording of tacinical-economic
indices at instruaents. (8). Signaling of fundamental technological

parameters. (9). ®*Prom calculation to 32 on each plane t:zole. (10).

Reproduction of values of controlled/inspected technolojical
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parameters. (11). Delivery of text recomaendations. (12). The same,
(12a). *For one attachment. (13). Monochramatic signals of state of
equipment. (14) * 16/32 to plane table. (15). Four-colored signals of
state of equipment. (16). No. (17). The same. (18). Indicating lights
of divergence of technical-economic indizes. (19). To plane table.
(20) . Emergency signals. (21). Indication or recordiny on instruments
of console. (22). *For the attachment of section. (23, T2lephone
comaunication of subscribers. (24%). Devices of tape racording

record ing. (25). Type "orbit". (26). Equipment for input/intfoduction

into computers and for conclusion/derivation of rasults into 1igits.

(27) . *Por attachaent.
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DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIENT

ORGANIZATION MICROFICHE ORGANIZATION MICROFICHE

A205 DMATC E053 AF/INAKA 1

A210 DMAAC 2 E017 AF/RDXTR-W 1

B344 DIA/RDS-3C 9 E403 AFSC/INA 1

C043 USAMIIA 1 E404 AEDC 1

C509 BALLISTIC RES LABS 1 E408 AFWL 1 |

€510 AIR MOBILITY R&D 1 E410 ADTC 1
LAB/FI0 ;

C513 PICATINNY ARSENAL 1 FTD !

C535 AVIATION SYS COMD 1 CCN 1

C591 FSTC 5 ASD/FTD/ NIIS 3 |

C619 MIA REDSTONE 1 NIA/PHS 1

D008 NISC | NIIS 2

H300 USAICE (USAREUR) 1

P005 DOE 1

P050 cCIA/CRS/ADD/SD 1

NAVORDSTA (50L) 1

NASE/KSI 1

AFIT/LD 1

11.1./Code T-389 1

FTD-ID(RS)T~2067-78




