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RULES FOR OPERATION AND DEVELOPMENT OF THE ARMENIAN
ELECTRIC POWER GRID

Foreword

The Electric Power Grid (EPG) of Armema 1s a highly automated continuously developing
technological system composed of the following components

» electric power plants operating in parallel

» the united high voltage transmitting network

» the central dispatching management (Armenergo) and

»

distribution networks
These entities interact according to a common schedule dictated by the united system of dispatch

and automatic control

The EPG of Armema and the organizations that provide for construction, operation and
development of the Armema EPG (e g , transport repairing and construction enterprises,
destgning and research institutes) comprise a significant portion of Armema s industry

The main purposes of the Armenia EPG are

> to provide a rehable supplv of high-quality electric and heat energy to customers, and

» to furnish an infrastructure for efficient transmission of electricity between producers and
consumers

1 List of Terms
Electrnic power balance (of electric power) Equality of generated and delivered

Dispatcher s training facilities A complete set of hardware and software
designed for training of dispatching personnel

Dispatching control Real-time control of the grid

Transmission capacity reserve Additional active power value which can be
transmitted through a specific electric power

Hagler Bailly




ARMENIAN GRID CODE » 2

Installed capacity of a generator (electric
power plant or combined heat-and-power
station)

Available capacity of a generator

Operating capacity of a generator

Connected capacity

Production capacity

Unused capacity

Power transfer 1n a section
Steady state

Forced (during operation)

Emergency permussible

Emergency

Post- emergency

line (with a specific section)

The capacity at which a generator 1s able to
operate for an extended period without
overloading, 1n accordance with 1ts
specifications

The amount of capacity that 1s presently
available considering the current restrictions on
the unit

Maximum capacity which can be used during a
specific period without overloading, after
considering existing restrictions and temporarily
non-operating portions of capacity

The sum of power being generated plus spinning
reserve

A reduced capacity level due to non-operation of
certain equipment for routine/preventative
maintenance technical upgrades or
reconstruction

An amount of capacity decommissioned for an
extended period as a result of need for repairs

Power flows that can be sustained for an
extended period

Increased loads for a finite time period 1n order
to meet load requirements, prevent hydro spill
conditions etc

Increased loads for a short time period

Non-permissible increased loads for a short time
period

After disconnection of fault conditions
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Increased (by design)

Long-term planning
Short-term planning

Maximum electric power consumption

Scheduled electric power consumption

Electric Power Grid transmission capacity

System status

Steady system status

Transition system status

Generation reserve

Operational reserve

Cold reserve

Spinning reserve
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Increased loading due to an untavorable
condition at an electric power plant (the total
duration of which does not excced 10% in a
year)

Planning 1n the months to years time frame
Planning for a period shorter than one month

Maximum value of power consumed for a
specified time period

Hourly schedule of power consumed for a
specified time period

Level of power which can be transmitted
through a specific electric power line or a
section (several electric power lines connected
into a common electric power grid)

Energy system status with respect to typical
operational parameters

Operation 1n a steady-state condition

Operation following a disturbance, until
resolution of abnormal electromagnetic and
electromechanical operation (1 e , until normal
frequency and voltage conditions are reached)

Additional generating capacity that can be
utilized within a definite time period

The difference between operating capacity and
load at the given time

The operating capacity of a generator that 1s not
connected to the grid but can be operating
within several hours or less

Reserve capacity of an operating generator that
1s immediately available
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Hot reserve

Nondelivered reserve

Repairs of basic energy facilities

maintenance
routine repair
medium repair
overhaul

Electric circuit diagram

normal

repair

Technological information

Technological control

Automatic control

On-line dispatch control

Electric connection

Electric section

Reserve capacity that can be used within a few
minutes

Amount of reserve that cannot be supplied due
1o a transmission restriction

Duration

up to 4 days

4 to 15 days

20 to 30 days

40 to 90 days

Circutt diagram of equipment connections

The condition when all the equipment 1s
connected for operation

The condition when a part of equipment 1s put
1nto reserve or on repatr

Information on the grid electric circuit diagram
and parameters of 1ts regimes

Control over the process of electric power
production

Automatic control of the electric power
production process without intervention of on-
duty personnel

Control of system operation according to
commands of managing personnel

An assembly of grid elements connecting two
parts of the EPG

An assembly of elements of one or several
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connections, which being disconnected could
completely separate the EPG 1nto two 1solated
parts

Electric power system EPG A complex of jointly (in-parallel) operating
electric power plants and grids which are
related by a common operating plan and united
centralized dispatching control

Energy production Processes of energy generation transmission
and distribution

2 Dispatching Control
21 Structure and Basic Principles

The EPG dispatch control system 1s based on the following principles

» separation of dispatching and ‘ general economic” functions providing an independence of

the dispatch function (including its control system) from the administrative and economic

management of energy companies

a two-level hierarchic organization of the system with direct subordination of on-duty

personnel of each enterprise (the electric power grid, the Yerevan distribution gnd, district

grids) to the central dispatch control personnel

providing the personnel of each enterprise with maximum independence in implementation

of all operative functions that do not require the intervention of the on-duty manager at

central dispatch

~ the functions and responsibility of the on-duty personnel at the two levels of control are
distinctly separated under both steady-state and emergency conditions and

» strict dispatching discipline

‘7

\/

The Central Dispatching Control 1s organized in accordance with the Rules for Technical
Operation of the Electric Power Plants and Grid (this document®) which specifies an
organizational structure governing the tasks and functions of the dispatch control system

The control of the EPG operation 1s based upon one goal to provide the most efficient operation
of the EPG as a whole while conserving energy resources and meeting energy supply reliability
and quality requirements

The complexity of dispatch control requires that a number of more simple 1nterrelated tasks be
defined These tasks are to be resolved at all levels of the dispatch control system
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The following four control levels represent a separation of duties according to time frame
long-term system planning tor a term of greater than one month

short-term system planning for a term of less than one month

real-time control of the current system which 1s carned out by on-duty personnel, and
automatic system control (under both normal and emergency conditions)

A

A N

‘1

The long-term planning group has the following responsibilities

forecasting energy consumption and specific load schedules,

developing the capacity and electric power balance

optimizing resource usage plans and equipment overhaul schedules,

system planning for specific seasons (¢ g maximum level of operation occurs during

autumn and winter periods of flooding, etc ) in connection with construction scheduling

analyzing electric power supply reliability and quality,

» making recommendations for improvement of the dispatch control center and automatic
control system and

» drafting and maintaining a set of dispatch instructions

AT T A\ N

A}

The long-term plans are to be adjusted regularly to account for changing EPG conditions (e g ,
power consumption levels availability of hydroelectric resources fuel competition etc) The
results of long-term planning impose basic restrictions on short-term plans (such as weekly or
daily rates of hydroelectric generation repair capacity etc ) Short-term plans are optimized
after taking these restrictions 1into account and are based on more complete and accurate
information about operational conditions during the current control cycle

Real-time control (system operation by on-duty personnel) 1s performed according to daily
schedules When deviations from the schedule (e g power consumption equipment conditions
etc ) occurs, the plan 1s corrected as necessary in order to maintain rehiability power quality and
economic efficiency (thus bringing the plan to optimum conditions)

The shortest time frame considered 1s the automatic control level, which 1s implemented by
centralized and local (decentralized) systems which include automatic control devices, relay
protection and other automatic equipment

2 2 Operating Conditions

The EPG can operate under various conditions which include normal, increased, emergency
and post-emergency Different tasks are performed under each of these conditions The extent
of automatic control and allocation of duties among on-duty personnel also varies The
following table describes the various conditions
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Condition

Normal

Increased (forced)

Charactenstics

All established requirements of electric power
rehiability and quality should be met

Some adverse conditions are present Some

Emergency The conditions can be largely resolved by means of

Post-emergency This condition occurs after an emergency Often

requirements of electric power reliability and
quality are reduced Emergency occurrence
probabulity 1s increased

protection and automatic equipment In certain
sttuations this condition requires urgent response by
on-duty personnel

increased supervision 1s necessary including
response by personnel in order to limit the duration
of the disturbance

23 Levels of Command

The Rules and Regulations 1n force require that all components of the electric power system
(equipment hardware automatic devices and control facilities) be under operative control
Dispatch staff and senior on-duty personnel at various control levels are responsible for the
control of equipment

The term dispatch control means a type of operative subordination, where the operation of
specific types of power system equipment 1s only carried out under the command of the
particular dispatcher (or senior on-duty staff) who 1s responsible for it Dispatchers control the
real-time operation of equipment Equipment control usually requires the coordination with a
subordinated on-duty staff member actions by staff are to be carried out under direction of the
particular dispatcher in control of the equipment

Each component of the power system may fall under the responsibility of one or more on-duty
manager(s) possibly at one or more levels

All power system equipment related to power production and distribution 1s under the
responsibility of the electric power system s on-duty dispatcher and on-duty personnel directly
subordinated to him (e g , power plant shift heads electric and heat gnid dispatchers substation
on-duty personnel etc )
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The dispatcher performs real-time control of the basic equipment that requires coordination
with on-duty personnel at the various energy enterprises This coordination includes manual
changes to relays and other protection equipment to match the state of specific equpment under
automatic control

The on-duty dispatcher at the dispatch center 1s responsible for the operation of the power
plants, transmission system components and inter-system connections The dispatcher 1s also
responsible for maintaining sufficient reserve capacity

The principle of levels of command 1s extended beyond basic equipment and hardware to
include relay protection and other protection equipment automatic control systems and
facilities and dispatch and technical control facilities which are used by on-duty personnel

Equipment under the responsibility ot a specific dispatcher cannot be placed 1n service or
removed from service without the permission of the dispatcher If a manager provides
mnstruction to a staff member in an area that 1s under the responsibility of the dispatcher the
staff member may only perform the task with the permission of a higher-level manager

The EPG Central Dispatching Control controls the EPG operations and continuously regulates
the EPG systems throughout each day

The highest-level on-duty manager of the EPG, 1 e, the EPG Central Dispatching Control
dispatcher, 1s mainly responsible for maintaining the standard frequency The responsibility for
this tash 1s also shared by the on-duty personnel of electric power plants with respect to the
provision of spinning reserve

The dispatch personnel control the main grid systems according to voltage The Central
Dispatching Control dispatchers maintain voltage levels at corresponding points of the basic
electric power grid, which are specified by the Regulations

When there 1s a temporary deficiency in capacity or electric power then the Central Dispatching
Control defines the region where load shedding 1s to occur The Central Dispatching Control
dispatcher notifies the Energy Commuission and instructs the grid dispatchers

The highest level of operations control (1 e the EPG Central Dispatching Control) develops
and approves the basic instructions on effecting planning and operative control The on-duty
personnel of the various system enterprises must follow these instructions
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3 Design and Development of the Armeman EPG

31 Design Cycles

The development and design of the EPG includes

» carrying out a complete design cycle on the electric power system including 1ts operation and
control facilities once every 5 vears The engineering design includes power plant and
transmission grid planning Design periods are 5 to 10 and 15 to 20 years,

periodic corrections of the design results 1f the initial data 1s revised and

development of heat energy and electric power grid sections in conjunctton with the design
cycle of the electric power system (e g location of hvdro power plants, electric power supply
to towns etc)

AU 72

32 Construction of Power Plants and Transmission Wires

Generation capacity expansion is necessary as the system load grows when additional reserves
are necessary, and when obsolete power stations are removed from service

321 Capacity Balance

A capacity balance 1s calculated during the winter period when Armenia’s annual load 1s at 1ts
maximum for the year

The available capacity of all power plants (the input part of the capacity balance) 1s determined
according to the total installed capacity minus restrictions Restrictions account for non-
functioning sections of power plant capacity The initial capacity of a new piece of equipment 1s
to be commissioned 1n the accounting year, additional units at the same station are to be
commuissioned in the 4th quarter of the same vear

Restrictions are a reduction in the amount of available capacity such as capacity output
restrictions, mismatching of certain components of power plants, lack of thermal load (for back-
pressure type turbines), increased steam extraction or reduced hydropower plant pressure When
drafting the capacity balance for a term of more than 5 years a total capacity reduction due to
restrictions 1s assumed to be on average 10% of installed capacity

Reduced hvdroelectric plant capacity during a low water year 1s accounted in the balance
separately as “non-used capacity ’

When calculating the capacity balance the planned capacity flows are taken 1nto account
generation capacities are accounted for in the iput part of 1ts balance, deliverable capacity
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represents the output part The planned capacity exchange and the calculated capacity reserve are
determined according to the capacity balance data and the EPG reliability provision terms When
determining a deliverable part ot the EPG capacity balance 1its absolute ( non-regular’ ) annual
maximum load 1s assumed

The schedule for the day with the lighest load of the year (currently 1n the winter period and

typically in December) 1s considered as the maximum EPG load schedule This schedule s load
maximum 1S determined by adding the AP, ., value to the regular value
AP e =001 P, +124P,

where
P, 1s the regular maximum, MW

322 Reserve Capacity

The designed capacity reserve 1s determined by taking account of transmission capacity of the

grid and 1n general 1s a sum of

» arepair reserve, which 1s necessary to compensate for potential capacity reductions that can
occur due to nonscheduled repairs of equipment

» an operating reserve amount which includes two components an emergency reserve to

replace capacity during an equipment failure, and a load reserve to account for the possibility

of unusually high peak loads (1t should be assumed that these two components may occur

simultaneously), and

an economic reserve designated to compensate for potential balance distortions caused by

rapid load growth 1n certain sectors of the economy

‘/’

A repair reserve 1s determined separately for routine repairs, medium repairs and overhauls of the
basic equipment

The reserve size for routine repairs that occur during maximum load periods 1s assumed to be a
percentage of the available capacity for each type of power plant 2% for TEPP and KEPP with
transversal connections and units less than 100 MW, 3 5% for units of 100 to 135 MW capacity,
4 to 4 5% for TEPP and KEPP with electric power units of 150 to 200 MW capacity 5% for
units of 250 to 300 MW capacity, and 4% tor NPP with 440 MW units

The reserve due to routine repairs of HPP units during the winter maximum load period 1s not
planned

Overhauls and medium repairs of generators as a rule, are carried out during a seasonal low-load
period When a seasonal drop 1s not sufficient to allow for these repairs then the necessary
additional reserve for the winter maximum load period 1s to be determined according to the
established schedule (period and duration) of medium repairs and overhauls over the course of an
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annual load schedule When accurate data are not available then the following values for the
average annual duration of electric power plant equipment maintenance for overhauls and
medium repairs may be accepted 4 1% ot calendar time tor HPP s 2 5% for TEPP and KEPP
with transversal connections and units less than 100 MW 3 5% for units of 100 to 135 MW
capacity 4 5to 5% for TEPP and KEPP with electric power units of 150 to 200 MW capacity,
5 5% for units of 250 to 300 MW capacity, and 11 5% tor NPP with 440 MW units

An additional repair reserve 1s allocated for an extended repair involving the equipment upgrade
of a unit that has exceeded 1ts service life

The joint determination of operating reserve (its size and location) and capacities of a

transmission connections 1s carried out based on a least-cost plan, taking into account the

probability of damage caused by unreliable power supplv These calculations take the following

nto account

» An analysis of generating capacity and reliability indices of the various types of generators
and

»~ Energy consumption schedules and the potential for random load deviations from the planned
values

In the Governing Instructions and Regulations on Designing Energy System Development,” the

reliability indices recommended for various types of units are given as average probabilities of

relatively long instances of emergency downtime These indices are 0 005 for HPP units, 0 02

for TEPP with transversal connections 0 055 for serial energy producing units (assuming more

than 5 years after the first umit’s manufacturing date) with a capacity of 150 to 200 MW and

0 055 for TEPP units with a capacity of 250 to 300 MW and NPP units with a capacity of 440

MW

The total reserve capacity, including repair and operating reserves and the national economic
reserve (assumed to be 1% of the maximum load for the following 10 years and 2% for more
distant perspectives) shall not be less than 17% of a the peak load

The capacity balance 1s assumed to be acceptable when the generation capacity 1s calculated to
be shightly lower the deliverable capacity, however the deficiency must not exceed half the
capacity of the largest commuissioned unit (such capacity deficiencies are considered to be
random deviations within the forecast accuracy)

323 Electric Power Balance

The electric power balance, including information on the scheduled amount of electric
generation fuel use and heat energy production, 1s drafted based on the EPG capacity balance

The balance contains a multi-year average generation figure for hydroelectric generation, the
electric power balance 1s also verified for low-water years
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The electric power balance 1s considered satisfactory 1f the average availability for the TEPP's
does not exceed 6 500 hours per year

324 Fuel Reserves

[n order to meet the planned electric power balance sufficient fuel reserves are required in

addition to judicious use of hydroelectric resources To this end, when designing a TEPP the

following infrastructure shall be included 1n the design

» Residual o1l storage reservoirs with 15 days reserve capacity (without taking account of the
state reserve) for a TEPP using residual o1l delivered by railway as the primary fuel,

» Residual o1l storage reservoirs with 15 days reserve capacity for a TEPP using residual o1l
delivered by pipeline as the primary fuel

#» Emergency residual o1l reservoirs with 5 days’ reserve capacity for a TEPP operating with a
permanent gas supply from a single source (if the permanent gas supply 1s available from
two independent sources, then the o1l reserves are optional)

» Reserve residual reservoirs with 10 days reserve capacity for a TEPP utilizing a seasonal

gas supply
325 Intersystem Connections

When determinming future transmission capacities of the intersvstem connections to the grids of
adjacent countries a total balanced power flow in each section shall not be less than n% of the
maximum load of the smallest grid and the total transmission capacity of interconnections in
these sections shall be not less than m% of the maximum load of the smallest grid, where n and
m are

The smallest EPG capacity miilion kW up to 10
n %
m % 15

The circuit design and corresponding parameters of the electric circuits shall meet the following
requirements of transmission capacity and reliability

»~  Typical transmission power flows defined by an analysis of all system nodes that considers
average generation levels and makes consideration for scheduled and emergency repairs
shall be possible under normal operation of the grid  As a rule, the grid shall also support
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such operation within the specified stability standards when one of the gnid s elements (e g
wire or transformer) 1s disconnected and

»  When scheduled and emergency repairs are being performed simultaneously at generation
stations the grid design shall support the typical maximum power flows within the specified
stability and voltage standards

326 Circuit Design and Gnd Standards

When designing circuits and selecting grid standards double contingency conditions (emergency
disconnection of an essential grid component while another component 1s under scheduled
repair) shall be taken into account

The system may be designed for partial redundancy provided that the capacity deficit to occur
during the repair of a system component does not exceed (taking reserves into account) 25% of
the circuit s maximum load and 1s less than 50 MW assuming the circuit 1s operating at 220 kV
and supply to customers 1s maintained

When designing the interconnection circuits for electric power plants and step-down substations
transit power and power supply to customers must be maintained

Connection circuits for large HPPs and KEPPs operating on natural gas shall be designed to
supply the full capacity of the electric power plant (minus plant own-use and power provided to
the distribution grid) to the grid at all imes, assuming all outgoing overhead hines are operating
During peak load times the circuits shall supply the full capacitv of the plant even when one of
the outgoing overhead lines 1s not operating 1f an outgoing overhead line 1s being repaired then
sufficient transmission capacity in needed to supply the full capacity of the plant less the capacity
of the plant’s largest umt

The circuit design for interconnection of an NPP shall provide for output of all available power
of the plant during all stages of capacity commussioning at all times, including cases when one of
outgoing overhead lines 1s disconnected

As a rule not more than two overhead lines of the same voltage shall be constructed between two
nodes of the basic electric grid If 1t 1s necessary to raise transmission capacity additional
overhead lines should be constructed along other routes or a voltage increase of the original line
should be considered

When designing the development of electric power systems and basic electric grids three-phase
and one-phase short-circuit currents shall be calculated to reveal the requirements imposed on
frequency regulation and switchgear equipment, as well to check the capabilities of existing
equipment Short-circunt currents (and 1if necessary voltage restoration rates) are calculated when
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torming the development plan tor the system the calculations are to consider a future term of 10
years, or 15 years for the design of gnd nodes

Short-circuit current levels (AC component) on busbars of electric power plants and substations
shall not exceed 31 5 kV at voltages of 100 to 150 kV and 40 kV at voltages of 220 to 330kV
These levels are only allowed to be exceeded n special cases when justification 1s provided

A preliminary design of circuit diagrams and parameters (including component capacities and
physical locations) shall be performed that considers the requirements of HPPs, TEPPs, NPPs
and substations 1n the range of 35 to 750 kV

Based on the development plan including the sites to which electric power plants are to be
connected, the following shall be determined during the preliminary design the voltage level of
power plant connections to the gnid (as a rule, not more that two voltages are accepted), the
number and directions of overhead lines emanating from the circuit breakers at each voltage
level the recommended allocation of units between voltages, the necessity of connections
between two voltage levels and power transfer through these connections (or transformers), the
requirements of principal circuits and in some cases to equipment of electric power plants that
are related to parallel operation stability and PA applhications (switchgear bus sectionalization
emergency load shedding), and short-circuit current values In addition the data associated with
the development plan determines the level of power that 1s ultimately permissible under
emergency back-up conditions (including power reserves and transmission capacity) that may
occur 1f any breaker including bus and sectional breakers of the electric power plant 1s
damaged

327 Substation (SS) Design

The preliminary design of step-down substations for grid design and development planning
(including substations located at large consumers) shall consider the following items SS
location, switchgear voltages recommended circuit diagrams of electric connections for
switchgear (during devlopment planning this includes switchgear of 110 kV and higher) and
requirements to grid sectionalization, number, capacity and rated voltages of transformers, SS
electric loads for the designed periods, 110 kV-and-higher overhead lines including number and
voltages and voltage adjustment limuts on SS busbars types and capacities of compensating
devices, grounding system for neutral conductors of transformers, as well as requirements of the
system’s automatic equipment

The design specifications for 35 to 750 kV substations stipulate an obligatory application of
typical switchgear circuits for all voltages Application of non-typical designs 1s only allowed
after consideration of a feasibility study (this applies especially to substations under
reconstruction)
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These specifications stipulate the installation as a rule ot two transformers at each SS
installation of more than two transformers is allowed 1f a feasibility study 1s conducted as well
as 1n cases where there are two voltage levels at the SS One transformer may be nstalled
intially for satisfactory SS operation provided that supply to consumers 1s backed up on the
medium- and low-voltage grids

Transformer ratings shall be sufficient to supply consumers, taking into account permissible
overloading and reserves of medium- and low-voltage grids in cases where the highest-rated
transformer 1s disconnected (for repair or replacement) The rating of each of transformer in two-
transformer substation designs (1f there 1s no back-up on the medium- and low-voltage grids) 1s
selected by assuming that a transformer’s loading may not be more than 70% of the SS
maximum load for the designed period

As arule three-phase transformers up to 500 kV are to be installed at substations If three-phase
transformers of the required rating are not available then paired three-phase or one-phase units
may be installed When installing one group of paired transformers, a reserve phase providing the
possibility to connect the two transformers with jumpers (under zero load) shall be provided
When installing two groups the provision of a reserve phase shall be determined by technical and
economic calculations which consider the reserve of the medium-voltage gnid

328 Electric Power Plant Circuit Design

The design specifications for TEPP and NPP provide instructions for selection of types of step-
up transformers for connections between higher voltage switchgear and for nstallation of
reserved transformer power

In a number of cases the selection of an option for two higher voltage connections — using two
three-winding transformers or connections according to blocking the oscillator-transformer
circult or separate transformers their connection through one or two circwit breakers nstallation
of one three-winding transformer and connection transformers — are to be justified by technical
and economuc calculations when designing a TEPP

The total power of transformers connecting the higher voltage switchgear in a TEPP (including
KEPP and heat-and-power plants) with switchgear of the generator voltage shall provide for
output of the entire real and reactive power of the electric power plant to the grid except for the
own-load and generator-voltage grid load during a period of minimum local load Output of real
power produced by a power plant during non-working days to the grid shall be provided as well

The mentioned transformers power shall be sufficient to supply consumers fed by generating
voltage during a period of maximum load when the most powerful generator connected to this
switchgear 1s disconnected When determining the required power of transformers, supply
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conditions to consumers in the summer shall be taken into account 1f heat generating units are to
be stopped due to heat load reduction

Each TEPP generator with a capacity of 300MW and higher 1s connected as a rule through
separate transformers on the high voltage side In some cases when a feasibility study 1s
available connection of two units transformers in pairs on the high voltage side or connection
of two generators through one separate winding transformer 1s allowed For all cases circuit
breakers shall be installed between generators and transformers NPP units, as a rule are
connected trough separate transformers and breakers on the high voltage side When two
generator transformers of 330 kV or higher are installed as one unit with a capacity of SO00MW,
connection of these transformers 1n pairs on the high voltage side 1s allowed

For TEPPs of 300 MW or greater capacity and 400 MW NPPs damage or failure of any breaker
except tor sectional and bus connecting ones shall not as a rule result in the disconnection of
one unit or the number of overhead lines that 1s permissible according to the stability standard
When a sectional or bus connecting breaker 1s damaged or has failed or when a breaker fails or
1s damaged during the repairing of the other one then the simultaneous disconnection of two
TEPP units or two NPP units and the number of overhead lines specified by the stability standard
1s allowed

Damage to or faillure of any breaker shall not as a rule result in disconnection of more than one
circuit (two overhead lines) with a voltage of 110kV or higher 1if the transmission line comprises
two parallel circuits Repairing anvy breakers or 110kV or higher shall be possible without
disconnection of the circuit

As arule, an overhead line disconnection shall be performed with not more than two breakers (or
disconnection of step-up transformers connection transformers and own-load transformers with
not more than three breakers) for each step-up voltage

When TEPP generators are connected into units with three-winding transformers, then a breaker
1s installed between the generator and the transformer

The specifications for NPP stipulate the installation of a breaker between a generator and two-
winding step-up transformer Decisions on generator breakers, which do not fall under these
instructions shall be specially justified

For HPP’s the following types of electric power units may be applied a single generator
transformer unit, an expanded umt comprising several hydroelectric generators connected to one
step-up transformer or a group of single-phase transformers, a umted unit comprising several
single or expanded units connected to each other without breakers on the high voltage side of
transformers
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4 Rehabihty Provisions

41 Governing Instructions on Energy System Stability

411 General Provisions

These governing instructions establish stability standards for the grid system

The stability standards given 1n this document may be altered taking specific conditions into
account, 1f a feasibility study 1s available

412 Standard Disturbance

Disturbances are divided into three groups I Il and III The groups contain the following

disturbances

a) a grid component disconnection with and without short-circuit (according to the groups in
shown n Table 1)

b) occurrence of emergency power imbalance due to any cause disconnection of generators or
units with a common breaker on the high voltage side large substations or large consumers
(distribution according to the groups 1s shown in Table 2)

In addition, the following disturbances are included 1nto the group II

¢) simultaneous disconnection of two circuits located 1n a common corridor for more than half
the length of the shorter line, with the group I disturbance shown in Table 1

d) disturbance of the groups [ and II with disconnection of a grid element or generator which
result in disconnection of another grd element or another generator connected to the same
switchgear due to repairing of one of the breakers

If generator re-starting 1s possible after a short-term nterruption of supply to a large consumer
(caused by short-circuit, reclosure pause etc ), then 1t 1s necessary to consider the reactive load
surge as one of the group I disturbances

Standards for short-circuit disconnection time shall not be longer than the values indicated in
Table 1a
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Table 1 Classification of Disturbance

Gnd Voltage, kV

Disturbance
110-220 330-500

Failure of any gnd element without short-
circuit I [

One phase with successful reclosure (for
330kV and higher one phase reclosure, for I 1
110-220kV three phase reclosure)

One phase with unsuccessful reclosure (for
330KV and higher one phase for 110-220LkV [ [
three phase) **

Multiphase with successful and unsuccessful
reclosure * [ I

One-phase with failure of one breaker and
UROV action I M1

Multiphase with failure of one breaker (for
330-750KkV gnid one phase of breaker) 111 111

*) on the connection of NPP with an energy system

**) when automatic reclosure 1s not possible due to a sustained arc unsuccessful reclosure may
be not considered

Table 1a
Rated Voltage, kV 330
Short-circuit disconnection time, sec 014
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Table 2

Emergency power imbalance value Rated disturbance group

Not more than output of generator or (with exception of I
the largest units of which there are few throughout the
gnd)

Not less than the imbalance for the group I, but not

more than

1) maximum output of generators, {1

2) output of two NPP generators connected to one
generators’ unit

Not less than the imbalance for the group I, and not

more than

1) power connected to one system of busbars at a
single voltage of the plant 11 *

2) 50% of the plant capacity

* Emergency imbalances of Group III are concerned with parallel operation through the adjacent
grid connections

413 Real Power Stabihity Factor

The static stability factor (Kp) that applies to real power 1n a section 1s calculated by the formula

Kp= Pnp-P - AP
P (2)
where Pnp 1s real power transmutted under unstable conditions,
P 1s the power flow in this section

AP 1s the amplitude of real power 1rregular oscillations 1n this section (1t 1s assumed
that the flow P 1s varying within the range P+AP due to rregular oscillations)

Determination of the reduced power flow with respect to static stability in the section 1s
performed by increased standards The evolution of refined standards based on previously
defined standards 1s attained by adjusting one or several parameters

It 1s necessary to consider increased flow 1n a section for certain increased standards that affect
the power flow Optimal Pnp values are determined 1n the creation of new standards
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New standards may only be imposed so that capacity remains balanced and the standard
frequency 1s maintained

The transfer limiting with respect to static stability should consider the possibility of overload in
a generator s rotor current, which 1s permissible for 20 minutes

A higher overload 1s allowed to occur (in all system states except for post-emergency
conditions) 1f during a permissible time such an over load is automatically resolved without
reducing the stability reserve in the section (e g through automatic starting of hydroelectric units,
through reassigming hydroelectric units from ancillary services to regular generation etc )

The real power irregular oscillation amplitude value (AP) 1n the section 1n question 1s determined
for use 1n formula (2) by measured data

[t such data 1s not available, the computed amphtude of rregular oscillation of real power 1n
MW may be found using the following expression

AP = Phl — Ph2
Phl + Ph2 3)

where Phl Ph2 are the total load on each side of the section in question (in MW) multiplied by
etther 1 5 for manual regulation or 0 75 for automatic regulation

During svstem operation 1t 1s necessary as a rule to use the real power transfer values to control
the rated reserves of static stability

When necessary, maximum permissible and emergency permissible power flows are given as
functions of flows 1n other sections and voltages at nodal points of the grid Such values are
assumed to be controllable parameters

Depending on specific conditions other system parameters in particular the phase angle may be
assumed to be controllable parameters Permissible values of the controllable parameters which
provide a rated reserve factor according to real power are determined based on analysis

4 14 Load-Node Voltage Safety Factor

Voltage Safety factor values (Ku) are related to load nodes and are computed by the formula

U (4)

where U 1s a voltage at the node considered,
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U,, 1s a critical voltage at the same node which corresponds to a limit below which
instability occurs
The critical voltage at nodes of 110 kV and higher as a rule are not less than07 U__ and 075
U, .m» Where U, 1s the voltage at the load node considered in a normal state

nom

norm? norm

To control the rated reserves according to the voltage at the load node during operation, the
voltage at any node 1n the grids may be used Permissible values ot voltage at controllable nodes
are determned through calculation

415 Energy System Stability Standards

The mintmum static stability factor for real power 1n sections and voltages at load nodes are rated
according to the EPG stability conditions

In addition, groups of disturbances which shall provide both dynamic stability and rated
coefficients including static stability reserves in post-emergency regimes are found in the
stability conditions

The requirements may be achieved by

» strengthemng the electric power grid,

» reduction of short-circuit disconnection improvement and optimization of reclosure device
adjustment (e g using the arc control during reclosure pause selection of order for supplying
electric power lines with voltage changing reclosure pause duration etc )

application of svstems and devices for automatic prevention of stability violations and
changing the EPG operation regime

v

‘1

The reserve factors are normalized according to a periodic static stability, while absence of self-
oscillation shall be provided in the permissible doman of regimes If a self-oscillation occurs,
then measures to eliminate 1t shall be undertaken, and the section where oscillations are observed
shall be urgently observed until the oscillations are controlled

In addition the absence of thermal overload of the equipment shall be checked for permissible
power flows while considering age and other conditions that are not related to system stability

The stability index values shall not be less than those shown 1n Table 3
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Table 3
Power tlow | Mimimum reserve | Mimmum Groups of disturbances,
in section factors according to | reserve factors which shall provide stability
true power, K, according to in a section
voltage, K,

for normal for repair

circuit design | circuit design
Normal 020 015 [ IL 111 L1
Hardened 020 015 [ 1 I
Forced 008 010 e e

When designing the EPG according to a normal circuit design and normal transfer the stability at
the group I disturbances 1n circuits SO0KV and lower shall be provided without application of
PA

When operating the EPG according to a normal circuit design and normal flow, under group I
disturbances the stability shall be provided without application of PA except when
» the implementation results in a need to restrict power flow to consumers or reduce
hydroelectric generation
» due to the disturbance the static stability limit 1n the section 1s reduced by more than 25%

In the cases mentioned the stability shall be provided without a PA effect on the NPP shedding

In the start-up of generators PA may be applied in order to prevent a stability violation from a
group | disturbance, but NPP shedding may not be affected

A post-emergency status established afier rated disturbances should meet the following
conditions

» the power reserve factor shall not be less than 0 08, and
~ the voltage reserve factor shall not be less than 0 1

The length of the post-emergency status 1s determined by the time required by a dispatcher to
restore normal conditions which 1s typically not more than 15 to 20 minutes

The possibility of additional disturbances (1 e , more than one accident at a time) during this
time 1s considered

The stability 1n the conditions of disturbance resulting 1n weakening of the section may be not
preserved, except under the following conditions

~ alimut of static periodic stability 1n the section considered 1s reduced by more than 70%, and
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» alimit of static periodic stability according to links remaining 1n the section does not exceed
three times the amplitude of irregular oscillations of power 1n that section

In this case a division of operating links shall not result in cascaded failures, with PA operating
properly In the mentioned cases automatic division of the EPG at this section shall be achieved
before an asynchronous state or its initial stage occurs

During operation any deviation from the requirements related to normal flow (the first line 1n
Table 3) means a transition to forced flow and shall be permitted by a superior operative body
that 1s responsible for or controls this section A transition to forced flow in the section during
the time that the maximum load 1s exceeded or when flow 1s reduced to consumers, but not more
than 40 minutes (1including the time required to mobilize reserve generation including cold unuts,
In a post-emergency state) may be carried out urgently with the permission of the on-duty
dispatcher of the mentioned superior operative bodv

Operation under forced flow 1s not permitted if the stability violations from group I or II
disturbances and proper operation ot PA could result in disconnection of automatic frequency
adjustment and SAON from consumers with the total power exceeding the consumers
restriction value by a factor of more than 10, which will be required to provide the rated indices
of normal transfer

The forced flow state 1s not allowed 1n the sections attached to the NPP

In general the automatic cessation of asynchronous operation in the EPG shall be provided by
grid division Resynchronization both with automatic equipment application and supervision
shall be backed-up by a division

The permussible duration of an asynchronous state and 1ts cessation methods are to be established
for each section while avoiding damages to the EPG equipment an additional synchronization
violation or interruption of power supply to consumers [n addition special attention shall be
paid to the stability of electric power plants and large load nodes, where the source of oscillations
may occur

416 Implementation of Energy System Stability Requirements

Evaluation of grid stability and stability standards 1s a necessary part of the design and operation

A tha
of the EP

Stabulity 1s to be evaluated by
Selecting a basic circuit design for the EPG and revising the basic equipment location, including

—~ Selecting the EPG working plans
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— Selecting a measure to increase the NPG stabihity including PA facilities,

— Determining parameters for adjustment of PA systems designed to increase the EPG
stability and

- Checking implementation of rated stability indices and other requirements

In addition, an evaluation of stability shall be performed when developing and revising the
requirements to the basic equipment of the svstem 1including relay protection, automatic
equipment and regulation systems with respect to the NPG stability conditions

The 1ssues related to verification of implementation of the normative requirements of Section 3
which includes an evaluation of steady-state normal and post-emergency states, estimation of
their static stability, determination of unstable states, calculation of static stability reserve
coefficients, and evaluation of dvnamic stability are discussed below

Evaluation of the Steady-State Condition

When verifying the NPG stability the states corresponding to characteristic points in the
schedules of daily and seasonal generation and consumption during normal operation and during
repairs shall be considered These states shall be considered as existing for a long time

Generators 1n the steady-state condition shall be assumed to be a fixed voltage source (at the
design voltage) with given real power output Minimum and maximum values of available
capacity should be defined considering voltage and real power 1n a given plant The fixed
reactive power, instead of voltage may be defined

As arule the load nodes shall be represented by real and reactive power values independent of
voltage

Parameters for the post-emergency state shall be defined bv considering all possible changes
caused by a transition process, including PA actions and overloading limiters of the generator s
excitation windings and synchronous compensators A frequency change shall be considered if a
significant power imbalance 1s present

When evaluating the post-emergency state the load nodes shall be presented by static voltage
characteristics taking into account ARNT actions the static frequency characteristics of

generators and loads shall be taken into account when the frequency s changing

Evaluation of Static Gnid Stability

When non-periodic static stability 1s similar to the typical state, 1t 1s only necessary to evaluate
the typical state
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If when evaluating the non-periodic static stability the condition U > U, 1s violated at any load
node then the corresponding state shall be considered non-periodically unstable

Evaluation of frequency stability shall be performed when
» During normal operating conditions there 1s evidence of the possibility of undamped or

shightly damped oscillations 1n order to determine the permissible system state and efficient
measures for prevention of excessive oscillation,

\ %

During the design stage, 1f difficulties in providing frequency stability may be expected, in
particular 1f new equipment such as generators excitation systems and ARV will be used at
the electric power plant

When venifying the non-periodic stability the generators may be assumed to be unchangeable
voltage sources (at the designed voltage levels depending on ARV type) with given real power
capability, and the loads — by static characteristics without taking transformers’ voltage
regulation nto account

Evaluation of Unstable System States

In order to determine the stability reserve factor with respect to real power in the section a
transition of system status 1s carried out by increasing power flow 1n the section until an unstable
state 1s reached

The rate of transition shall greatly change the state of the evaluated section Evaluation of
transitory states 1s accompanied by checking their static non-periodic stability

In order to increase flows in the section considered in the evaluation 1t 1s recommended to load
generators on one side of the section and shed them on the other side Reaching the limits
according to maximum or mimmum capacity of generators 1t 1s recommended to increase flows
by a corresponding decrease or increase of the load s real and reactive power If the load 1s
reduced to a possible mimimum 1n actual conditions then for further increases in flow 1t 1s
necessary to overload generators by removing the corresponding limitations (according to

generator stator current transformer current power of units and so on, except for limitations
according to rotor current)

If the considered section links two parts of the EPG with the smaller one being in deficit then
the main method for altering the status of this section shall be increasing the deficit load

If other factors causing an increase in flow are charactenistic for a specific situation then to alter
the system state such factors shall be considered as well
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When altering the system state generators may be represented in the same fashion as when the
steady-state condition was evaluated and the restrictions i1n generators reactive power shall be
as 1t was indicated above

The changes in real power for generators under the influence of secondary regulation are to be
taken into account if necessary In this case all automatic control devices preventing maximum
flow 1n this section (automatic flow restriction automatic protection equipment) shall be
considered for disconnection

Large load nodes located at grid points where significant voltage changes (more than 10 to 15%)
are possible when the system state 1s altered shall be represented by static characteristics taking
ARNT 1nto account For other loads assumptions of P,= const and Q, = const may be made

When altering the system state by means of a load increase 1t 1s recommended to assume the
increase of reactive load 1f actual data are absent to be proportional to the increase of real load
with a proportionality factor being equal to 0 5t0 0 7 M, ,, /MW

When considering the rate of transition under significant frequency changes there shall be
additional static characteristics of power vs frequency for generators and loads

The determination of a critical voltage in a load node includes the following
» If there are synchronous motors operating with disconnected ARV at the load node, then the

critical voltage shall be assumed to be equal to 0 85 U, to revise them an evaluation of
motor parameters and their excitation systems are needed

‘)

If there are specific electrical loads (e g , direct current electric drives) at the load node then
U, values shall be specified taking into account corresponding departmental regulations

»~ [f there are long or highly loaded lines of a distribution grid (which are not included 1n the
designed circuit diagram of the energy system) at the load node then the critical voltage shall
be revised by calculations according to a special scheme This scheme shall take into
account a distribution gnd fed from the considered node adjustment of step-down
transformers’ voltages, static voltage characteristics of all the basic groups of electric
generators and their critical voltage values The EPG part, which 1s external with respect to
the node 1s not accounted and the node 1n question 1s assumed to be a balancing one (BN) In
the first computation of voltage the BN 1s assumed to be equal to a normal voltage at this
node In the following computations the BN voltage 1s reduced from one calculation to
another
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The critical voltage 15 assumed to be equal to a minimum voltage of the balancing node at which
a static non-periodic stability of the load node 15 maintained but not less than U, values
mentioned above

Evaluation of Dynamic Stabihity

It 1s recommended to apply design models which account electromagnetic transition processes in
the excitation winding and damping circuits and transition processes in the excitation system
including ARV, 1n the evaluation of dynamic stability for generators close to the short-circuit
point Other generators may be substituted with static voltage behind the impedance

When evaluating short-term transition processes 1t 1s allowable as a rule to assume the turbine
capacity as constant

In the evaluation ot dynamic stability tor large load nodes (especially for those located near
generators and 1n the sections where the system stabihitv mav be distorted) the equations ot
induction motors and synchronous motors (1 the power consumed by the latter 15 significant)
shall be applied

For other load nodes 1t 1s allowable as a rule to use static characteristics and in the nodes where
voltage drop in the transition state (after disconnection ot short-circuit) does not exceed 5 to 10%
a load mav be represented by a constant resistance and the locations far away from short-circuit
mav be represented by a constant power or by taking it into account 1n the generating nodes
balance

Self-disconnection of electric loads under large voltage drop shall be taken into account as well

The verification of stability requirements under rated disturbances shall be carried out by taking
account of PA action designed for automatic prevention of stabilitv violations (APSV) 1¢e the
venfication of APSV efficiency should be included

Models are to be revised as further operational and modeling experience 1s obtained

42 Relay Protection and Backup for Breaker Failures

All elements of the basic EPG of Armema (lines transformers transformers busbars) shall be
equipped with high-speed relav protection which activation time does not exceed 20 to 25 ms

and a total time of short-circuit disconnection 1s about 80 ms

Relay protection devices must prevent damage by using all necessary means of backup since
short-circuits must be disconnected 1n order for system operation to continue
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In order to alleviate short-circuits when basic relay protection or overhead line (transtormer)
breakers fail various back-up methods and tacilities are envisioned long-distance facilities at
neighboring substations and close facihities at the substation 1n question

The long-distance facilities include back-up multi-stage relay protection from inter-phase short-
circuits and trom short-circuits to ground remote disconnection devices (transmission of the
disconnection command for the breaker 1s installed at the far end of the line) when the first
remote relay protection 1s activated

High-frequency channels with transmission of signals via wires or microwave channels are used
for relay protection purposes The band up to 47kHz with transmission rate up to 40 kbaud is
used for the purposes of relav protection and automatic equipment

In the course ot svstem development a long-distance back-up by means of relav protection ot
adjacent elements becomes more ditficult or non-etfective because of the impossibility to
provide the required sensitivity based on the required speed of short-circuit disconnection as
well as non-selective disconnection of a large number of connections

Close local backup facihties include backup devices tor breaker failure (BDBF) doubling 1e
application of two or sometimes three basic relay protection devices on the overhead line
(usuallv ot various tvpes e g differential-phase and distance with transmission command for
remote disconnection) connected to various current and voltage transformers various automatic
breakers (1including tuses) of direct operative current and affecting different coils of a breaker s
disconnection special current or remote bus connecting (or sectional) breakers which divide the
systems (or section) of busbars if a short-circuit 1s not disconnected on the elements outgoing
from buses and which results 1n increase of sensitivity and selectivitv of backup relav protection
performing long-distance back-up

In the future microprocessor units containing technical diagnostic facilities together with relay
protection and emergency information recording devices will find wider application
Accumulation of a data base for emergency information will allow for improvement of both
operative analysis of emergencies and retrospective analysis allowing an evaluation of proper
operation of protection measures and to reveal automatic device faults

The main advantages ot microprocessor devices are as follows

» mgh renability of device functioning due to permanently operating self-diagnostics

»~ simplicity of technical and operative maintenance with lesser expenses for training of
personnel and operation,

possibility to obtain any form of characteristics

possibility to obtain devices reacting to emergency current and voltage components,
automatic adaptation to changing of the grid circuit design and plan,

AM B
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» stmultancous adjustment ot several settings 1n one relav with putting any of them nto
operation from anv operative control level

recording ot analog and discrete information 1n emergency regimes and transmission of this
information to any level of dispatching control

monitoring of normal system parameters from anv level of dispatching control

integration with the systems of control and monitoring of grid components and power plants
possibility for inclusion into an automated system for generation and grid monitoring to help
on-duty personnel and the capabilities of the relay protection in Armenia

o A}

‘/

4 3 Automatic Reclosure

All overhead lines and many buses ot the EPG basic grids substations are equipment with
automatic reclosure devices

Automatic reclosure devices assist in preventing development of emergency situations and in the
restoration of the grid s normal circuit design by means of restoring the relay protection on lines
or buses after unstable damages false or extra activation

4 4 Automatic Fault Protection Equipment
441 General Provisions

In order to prevent the occurrence and development of emegency distortions in the EPG and to
speed up restoration ot the normal regime automatic fault protection equipment shall be used Its
application prevents occurrence of system incidents which are accompanied by interruption of
electric power supply of consumers over a large area

A set of automatic fault protection equipment comprises several subsystems fulfilling the
following functions

automatic prevention of stabilitv violations (APSV)

automatic elimination (termination) of an asynchronous regime,

automatic restriction of frequency reduction,

automatic restriction of voltage drop

automatic restriction of frequency and voltage increase and

automatic shedding of equipment

AN D B B M |

The automatic fault protection equipment shall implement the following function in accordance
with a set of monitored indices

» to evaluate the EPG conditions
» to reveal presence of an emergency and to assess 1ts severeness, and
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7 to determine necessity and required intensity of control action
442 Control Actions of Automatic Fault Protection Equipment

Automatic fault protection equipment shall implement the tollowing basic control actions
turbine shedding

generator disconnection

load disconnection,

programmed focusing of generators excitation,

control of longitudinal and transversal compensation set-ups

compensation focusing starting by-passing reactors shutting down of bv-passing reactors
separation of the energy system 1nto non-synchronously operating sections

capacity reserve realization

disconnection of individual electric power lines and link transtormers sectional and interbus
breakers which does not result in the energv svstem separation and

connection ot loads disconnected earlier electric power lines transformers and breakers
disconnected in due procedure

AT U D D S T O

\

Other types of control actions are under development are under introduction 1nto practice or

have limited application other than those mentioned above

~ electric breaking of generators

~ loading of steam turbines bv affecting a regulation s\stem or by disconnection of high
pressure take off and thermal take oft

~ loading and unloading of hyvdroturbines

» control of transmission power and direct current load etc

[t 1s recommended to apply control actions discretely 1e control action of specific intensity
prepared beforehand by a corresponding signal

Taking account of possible damage 1t 1s expedient to use a specific prionty of control actions
which depends on the action purpose and type of automatic fault protection equipment Control
actions with lesser priority shall be used when higher priority control actions capabilities are
exhausted or thev shall be used as back-up actions or when the svstem 1s not readv to use higher
priority control actions When selecting a control action 1t 1s necessary to take account of electric
technical and energy equipment conditions

Turbine off-load A steam turbine off-load 1s implemented through a regulation system using two
inputs high-speed input electrohvdraulic converter and low-speed input turbine control
mechanism
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Two types of turbine oft-loading arc used short-term and long-term

Short-term (pulsed) ott-loading of a steam turbine (SLT) 15 a rapid reduction of turbine capacity
due to closing ot regulating valves for a few seconds It 1s used during the automatic prevention
ot stabilitv violations to reduce excessive hinetic energy of generating units rotors at the initial
stage of transition process caused by emergency disturbance Action intensity is characterized by
depth and rate of otf-loading

The SLT 1s realized by feeding a square pulse to the electrohydraulic converter with further
exponential decaying at the rate approximately corresponding to a damping of electromechanical
oscillations in the energy system

The amplitude and duration of the pulse s square part 1s selected taking account of experimental
dcpendence of ott-loading depth on pulse parameters (pulse diagrams) Usual amplitude change
range 1s | to 4 arbitrary units duration1s 0 1 to O 3 sec

The SLT step of the electric power plant may ditter in amphitude or duration of the pulse s
square part as well as in number ot generating units to be off-loaded When selecting units for
emergency off-loading the expected frequency and discreteness of SLT shall be taken nto
account due to restricted resources of each generating unit

Long-term off-loading of a steam turbine (LLT) or capacity restriction 1s a long-term solution
due to the closing ot the turbine s regulating valyves and corresponding reduction ot the boiler
unit efficiency [t 1s characterized by oft-loading depth and mayv be implemented through the
electrohy draulic converter and/or control mechanism of the turbine and shall be accompanied by
feeding of corresponding control actions to the boiler regime s regulating system

Use of the LLT provides
~ the prevention of stability violation
~ the elimination of asvnchronous regime and
~ the restriction of equipment overloading

The restriction steps may differ in restriction signal value or number of units to be off-loaded
The LLT 1s realized by generated unuts and power plants devices of capacitv restriction Units
automatically go to restriction depth based on the plant s devices Power plant personnel are
allowed to use capacitv restriction devices with and without a regulating circuit closed according
to unit s power

The the first type of devices are used first because of higher accuracy of restriction The power
plants devices allocates a given load according to units (energv units) taking account of their
adjustment range, as well as allocation of units in the case of the system separation If a total
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adjustment range of the clectric power plant 1s not enough then an additional generator
disconnection 1s carried out

Generator disconnection 1s used tor

» prevention of stability violations
» elimmation of asynchronous regime and
~ restriction of frequency increase and equipment overloading

The generators’ disconnection 1s carried out by generators or generator-transformer units’
breaker disconnection  These breakers shall be selected taking account of

~ provision of required high-speed action and disconnection reliability

~ number of generators to be disconnected by means of opening the corresponding breakers
» acircuit diagram of the electric power plant hugh voltage

If the specifications of technological automatic equipment and the regulating svstem of unit s
rotation rate do not provide a reliable operation of the umit at idle run or with plants internal
power needs at TEPP and NPP then the generators disconnection device will close the stop
valves with further disconnection of the breaker provided high-speed action 15 sufficient to
implement automatic fault protection equipment functions

When selecting control action tvpe 1t shall be taken into account that the generators
disconnection
» 1s preferable at HPP than at TEPP,
~ 1s expedient at TEPP or NPP only after exhaustion of capacity restriction possibihities and
» shall be used at NPP n the last place

When selecting the generators to be disconnected the possibility of keeping generating units
operating to satisfv their own internal plant load will be considered

Load disconnection 1s used for

restriction of frequency and voltage reduction
prevention of stability violation

elimination of asynchronous regime
restriction of equipment overloading

AT B A 8

Since the load disconnection 1s directly related to the non-supplv of electric power to consumers
1t 1s recommended to use automatic reclosure after load disconnection

5 Automatic System of Dispatching Management (ASDM)
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An automatic system of dispatching management basced on contemporary computing facihities
and acquisttion and mapping of information shall provide an ettective support to the central
dispatching control personnel at all the stages ot regime planning and operative and automatic

control
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6 Dispatching Communication

6 1 Dispatching Telephone Communications (DTC)

The DTC shall be organized on two or more mutually back-up channels one of them shall be a
non-commutating one Communication channels shall have a transmission band not less than
2kHz and shall be connected to dispatching switches on the both sides

Calls on DTC channels shall be carried out by means of simple commutation manipulations
without dialing

6 2 Facsimile Communications

The dispatching center shall be provided with facsimile commumcation for transmission of
printed and graphic documents

6 3 Telecommunications Channels

Telecommunications channels may be duplex or simplex ones and shall provide operation at
rates of 50 to 2400 baud

7 Long-term Planning

7 1 General Provisions

In developing long-term planning regimes the EPG s central dispatching control fulfills the

following functions

~ develops annual quarterly and monthlv balances of capacityv for the EPG

~ develops annual and quarterly plans of electric power production and transfer

~ draft proposal for correction of these plans (agrees to the plans to the quarter months with
operations department)

» develops annual and seasonal schedules for water discharge regulation for HPP cascade water
reservoirs

~ monitors HPP cascade regime operations and makes necessarv corrections to the schedules of
discharging and filling of water reser oirs

~ determines technical and economic indices of HPP_ and calculate hvdroresource use
efficiency

~ calculates and analv zes fuel resource provisions

» participates in development of operative plans for various- fuel types and keeps track of
actual energy regimes of the existing fuel market,

~ forecasts electric power consumption and tvpical dailv load schedules for a period of long-
term planning,
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calculates energy regime and dratt schedules of load recovery tor characteristic days of the
planncd periods which are necessary for developing ot optimum long-term plans of electric
power production and transter

takes 1nto account technical-and-economic indices and analyzes use of individual groups of
TEPP equipment

develops measures tor improving electric power production structure and reduction of
conditional fuel specific consumption

analyzes flexible use ot TEPP equipment when regulating the regime

determines permissible value of capacity stut-down for repair

prepares proposals on optimization of overhaul and medium repairs of electric power plants
basic equipment

agrees on annual maintenance plans

develops monthly plans tor repairing of equipment which 1s in the responsibility of the
central dispatching control dispatcher

monitors electric power plants equipment repair plans

establishes operation schemes of the basic electric power grid included 1n the responsibility
of the central dispatching control

develops the EPG regimes for characteristic period of the year (autumn-winter peak load
flooding summer repair) as well as in the connection with introduction of new system s
object into operation

determines planned loads flows and voltage regimes in the EPG basic grid

calculates optimum regimes of electric power grid for voltage and reactive power for
characteristic days of the period (month quarter)

determines the order for use of voltage regulation facilities and provides the schedules of
voltage at points controlled by the central dispatching control dispatcher

monitors the electric regime 1n general

develops provisions for elimination of bottlenecks of the basic electric power grnid which
preent reasonable use of capacities and optimum regimes observance

analyzes the structure and time history of losses in the electric power gnd

determines measures for reduction of losses and improvement of voltage regimes,

develops plans for intersvstem and basic transit links repair and supervises implementation
of the plans

calculates stabilitv  short-circuit flows and asvnchronous regime

determines ultimatelv permissible capacities transmutted through basic transmit links
assesses limitation parameters for various conditions of the EPG operation as well as in the
connection with the introduction of new svstem s objects into operation

develops or agrees to requirements for equipping the basic electric grid of the EPG with relav
protection, line and automatic fault protection equipment facilities,

chooses setting of relav protection and automatic equipment of intersystem and transit links

Hagler Batlly




ARMINIAN GRID CODE » 36

» agrees to settings and specifications ot tacilitics imcluded into the operative responsibility of
the central dispatching control dispatcher

~ determines values and settings of automatic restriction of trequency reduction

~ 1nstructs on application of special automatic equipment for load disconnection

» prepares proposal on duration of capacity and electric power restrictions for consumers in
case of long-lasting deficit of capacity and electric power (energy resources),

~ upon approval of these restrictions supervises their implementation and

» compiles summary schedules of capacity and electric power restrictions and emergency
disconnections of consumers from the supplv center according to RP data

The Central Dispatching Control also fulfilis other important functions related to long-term

svstem planning and to optimization of the EPG development including

1) provision of electric power export to toreign countries

2) improvement of the svstem

3) methods and operative dispatching control tacilities and

4) equipping the EPG with new svstem s automatic equipment together with direct
development of long-term regimes

Fulfilling these functions the Central Dispatching Control prepares proposals on development of

the EPG and

~  develops plans for introduction of new capaciues of large gnid s objects,

~ determines the long-term EPG development terms ot reference for designing ot svstem s
energy objects technical projects and start-up schemes of these energy objects

~ participates in development of requirements to new large energy equipment dispatching and
technological control tacilities facilities of automatic control of anomalv and emergency
regimes

~  manages introduction of svstem s facilities and devices

~ participates 1n development of governing instructions for improvement of the electric power
svstem operation s technical level

~ organizes research and development and adjustment works 1n increasing of reliability and
economy of the EPG operation and electric power quality improvement

~ reviews and approves works on development and automatization of operative-dispatching
control which are carried out in accordance with the assignments of the CDC and ODC

»~ performs general technical management of telemechanics and communication facilities
operation by organizations and enterprises of the industrv,

»~ coordinates construction and operation of communication trunks of the industrs

»~ operates technical facilities installed at the dispatching control room and the computer center
of the CDC,

develops provisions and instructions on operative dispatching control and operations
keeps current and generalized reporting of the EPG operation, and

AU |
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organizes the system s testing which s related to determination ot the encrgy system
regime characteristics and introduction of regime control automatic facihities

The Central Dispatching Control divisions pertorm methodological management providing
united technical policy in operative control improvement of methods and technical facilities of
control and organization of clear interaction between all the levels of management

The CDC responsibilities for long-term planning of regimes are strictly restricted by the field of
operative and regime operation

”

»~
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development of the energy system perspective development 1ssues

planning ot energy production and technical-and economic indices

compiling of technical-and-economic characteristics and determination ot permissible
regimes of equipment operation

management of equipping the energy svstem with relay protection line and automatic tault
protection equipment facilities as well as location and adjustment ot automatic restriction of
frequency reduction special automatic equipment for load disconnection etc

partictpation 1n development and introduction of measures for provision of electric power
plants parallel operation stability 1increase ot basic load nodes and important consumers
supply reliability improvement of economic operation of electric power plants and the
energy svstem as a whole increase of flexibility and control of electric power plants basic
equipment reduction of electric power losses in the electric power grid improsement of
energy qualhity automatization of dispatching control of the energy svstem and energy
enterprises (energy objects)

participation in inspection of electric power plants and grid readiness seasons

drafting of dispatching instructions etc

proposals on capacity and electric power balance expected tvpical schedules of loads
materials for economic allocation of capacities

schemes of the basic grid with parameters of its elements simplified (equivalent) design
schemes

desirable voltage schedules
results of control measurements in the energy svstem
summary schedules of emergency restrictions and consumers disconnections etc

The electric power plants personnel receives trom the CDC

Vg
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”~
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data on optimum long-term plans of electric power production and energv resource use
instructions on restrictions subject to according in long-term planning

permissible values of repair capacitv according to month and

dispatching provisions and instructions, etc

72 Forecasting
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721 Load Forecasting

Intmal forccasts of electric foads are used as input information tor all the tasks of long-term
planning For each interval of the corresponding vear (week month) energy consumption and
characteristic daily load schedules - for average working day Saturday Sunday and Monday -
are forecasted

The forecast 1s performed based on a statistical extrapolation of the past regime to the future In
this case 1t 1s expedient to take account of specific features of load changes for various groups of
consumers (industrial commercial residential) and industry branches The forecasted load
adjusted to average monthly climatic conditions (air temperature and clouds are taken into
account) In torming the input data actual information on load and consumption schedules are
adjusted to rated frequency

Forecasting of electric power consumption for each month 15 performed on the historical basis ot
several years (about 10 vears) Monthly consumption of electric power is determined as a sum of
consumptions tor individual davs — for average working davs sum for Saturdays Sundasvs
Mondays holidavs and day before holidays For each forecast period the total adjusted
forecasted electric power (kwhs) is recalculated taking account the actual deviation of frequency
value from the rated one as well as temperature and 1llumination (clouds) from the mean

multivear values
Peak demands shall be forecasted separately
722 Forecast of Available and Operating Power

To determinate the capacitv and electric power balance tor a coming period (year quarter

month dav) the values of available and operating power of the electric power plants shall be
forecasted In this case 1t 15 necessary to take account of disruptions and restrictions of the energv
system capacities and volumes of scheduled overhaul and current repairs (emergency reduction
of capacity are determined by means of probabilistic calculations based on equipment av ailability
indices)

The mentioned components of the electric power plant capacity shall be forecasted on the basic
of both static methods (static extrapolation of the past to the future) and normative — information
matenals (e g determining periodicity and duration of scheduled repairs) The software for this
forecasting 1s under development

Depending on the length of long-term planning (month quarter vear) individual components
may be determined with a greater or lesser confidence For example lower efficiency generating
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units shut-down tor cold reserve and conscrvation mayv be accounted with a sutficient
confidence

The capacities ot units shut-down tor overhaul and medium reparirs are also practically definite
values since these repairs are planned for a vear based on the normative periodicity and duration
and taking the capacity balance 1nto account

The value of capacities of thermal electric power plants generating units which are in urgent
repair are determined based on probabilistic characteristics observed over a number of years

When determining the values of available and operating capacities 1t 1s necessary to take 1n
account the seasonal reduction of hydropower plants capacities The lower capacity values are
caused by reduction ot head

1) duning spring flooding due to high tail race and

2) during winter due to lowering of head-water because ot water storage water-down

Together with a torecast of available and operating capacities values necessary to meet costomer

load an amount of electric energy Wz which could be produced bv electric power plants 1s to
be determined for long-term planning As the first approximation a potential production of
electric energy 1s evaluated by hour using the installed P, capacity

n

We-2 P, T,
1=1

Where
P, 1s an installed capacity of available equipment and

T, 1s hours of energv using the installed capacitv of the given tvpe equipment

Forecast of Equipment and Facilities Relhiability Indices

Forecast of energy and electric technical equipment and facilities reliability indices and those of
control facilities in operational condition 1s usuallv determined by extrapolation or direct
propagation of reliabihitv indices values obtained bv statistical data to the coming period If the
coming period 1s not very long (not more than 2 to 3 vears) than this method may be considered
as acceptable However there are cases when 1t 1s impossible to obtain confident values of
reliability 1indices for some part equipment based on retrospective data

It 1s possible that operational experience of new tvpes of equipment 1s insufficient to obtain

confident data on their rehiability or 1s absent altogether In some cases new equipment
reliability indices mav be assessed estimated by considering the equipment as a system
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comprising clements for which reliabitity data may be obtained based on historical operation data
of stmilar elements or based on test data 1 this 1s also impossible  then the corresponding
characteristics arc to be forecasted by means of expert estimates

Thus the basis tor determination ot equipment rehability indices values which are necessary for
dispatching control at all the levels ot territonal and temporal hierarchy 1s as a rule statistical
processing of historical information on the equipment vulnerability and restoration ability

Vulnerability and restoration ability of equipment 1s determined by conditions of manufacturing
and operation as well as external (natural) conditions Therefore when gathering information
many events and conditions under which these events occurred are to be considered The
calendar time of equipment failure and shut-down of equipment for repairs type ot damage
character and duration of repair all characterize these events These conditions are characterized
by common elements (description tvpe and parameters manutacturer output date etc )
operating conditions causes ot damages and putting to repair etc

73 Reserve
Reserve Reserve designation Reserve value
Long-term planning
compensation for potential
National economy increase of consumption and 2-3%P,.
delay of introduction of new
capacities
Repair Compensation for shut-down of
overhaul and medium equipment to repair during 05-1%P,,,
repair maximum annual load
The same during summer
decrease of load upto 9 —10% Py,
The same during maximum load
Current repair period 3-4% P,
The same during remaining time
4-5% P,
The same anv time
Emergency repair 4—5% Py

8 Short-Term Planning
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Solving the problems of short-term planning of regimes the EPG s CDC tulfills the following
functions

»~

\

torceasts daily load schedule for the coming period of short-term planning (trom days to
weehs)

considers (permiuts retuses) applications determines work conditions tor the most
complicated permitted applications

instructs on changing the scheme and on regime preparation correction of ultimately
permissible capacity values which are transmitted through controllable links using and
adjustment of protection and automatic facthties changing of voltage schedules at control
points etc

determines operating capacity of electric power plants

compiles capacity balances tor morning and evening load masima

checks 1f necessary capacity balance for the night minimum and takes account of flexibility
ot electric power plants

establishes permissible production of electric power from HPP cascades for the coming short-
term pertod which long-term regimes are developed by the CDC 1t 1s governed by approved
schedules of filling and draw down of water storage reservoirs and taking account of actual
situation of hydro resources and meteorological situation

determines restrictions on use of individual types of fuel imposed on the EPG regimes 1n
accordance with fuel supply plans and actual situation with fuel reserves

determines duration of necessary load restrictions for consumers 1f capacity and electric
energy deficit 1s revealed

calculates optimization ot the EPG short-term energy regimes

develops and approves dailv schedules for the EPG operation — load schedules (consumed
power) total capacity of the EPG electric power plants

delivers these schedules to the on-duty dispatchers and

analyzes daily the EPG operation for the past day 1n order to find out causes for deviation
from the given schedules and evaluate actions of the on-dutv dispatchers carrying out the
schedule and the correction ot regime 1n case ot deviations from the operation conditions
which were taken into account 1n planming

Short-Term Forecast of the EPG and Energy Nodes I oads

The forecast shall be done daily usually for everv hour of the next dav (and before hohdays and
prior-holiday s-days for several davs) It 1s also possible to use weeklv forecasts with their further
correction every dav

When forecasting for a day or more (1f the current dav data are not known) the load of each hour
1s determined from the corresponding steady-state series of hour-by-hour loads of the several
previous similar davs in accordance with mimmimum risk conditions
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When torccasting the load 1t 1s also cxpedient to use the load forecasts for regions information
on the planncd operation regime of large consumers (tor the EPG level) and information from the
media

Real and rcactive load torecast at the electric grid nodes 15 necessary to provide information to
electric and optimization calculation software
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Short-Term (Daily and Wecklv) Planning and Operative Planning

Reserve Reserve designation Reserve Reserve Reserve
value Character Mobility
Repair (tor Compensation for shut- 1-2° P, , | Hot (connected) | Minutes
emergency down ot equipment tor
repair) emergency repairs within Non-connected | Dozens of
short-term planning cvcle minutes-
several hours
Load Compensation for load 1-2% Connected Minutes
(regulating) forecast uncertainty max
Non-connected | Dozens ot
minutes-
several hours
Emergency Prevention of stability According | Connected and | Parts ot
First categorv | violation automatic to local realized by seconds-
restoration of consumers | conditions | automatic dozens ot
supply which was equipment seconds
disconnected by actions
automatic fault protection
equipment frequency
restoration
Second Elimination of current According | Connected or Minutes-
category overload on electric to local non-connected | dozens of
power transmission line conditions | starting up minutes
restoration of normal manually
reserves of stability
frequency restoration
Third Restoration of normal According | Non-Connected | Hours
category regime with sigmificant to local
deficit of capacity conditions
Automatic control Connected Seconds-
Load Compensation for load 1-20% P_. | Starting up bv dozens of
(regulating) forecast uncertainty and automatic seconds

for unforeseen forced
changes of electric power
plant capacity

restriction of
power drop

The forecast methods may be based on two principally different approaches The first method 1s

similar to the one used for forecasting of the load schedule for the whole energy svstem and
requires the same volume of information for each node and each type of load The second
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method 1s based on using of statistical data about dependence ot active loads of individual nodes
on a total load ot the energy svstem and dependence of reactive loads on active ones Its
application allows reducing the volume of needed imitial intormation significantly

[t 15 important to adjust historical load data especially reactive power to rated voltage according
to statistical charactenstics and 1f there are frequency deviations to rated frequency Depending
on the structure of load forecasting software and the availabihity of each electric node s historical
loads the forecast may be done for every hour ot a day or only for individual characteristic
points of the daily schedule In addition, the forecast may be calculated for only that part of the
grid for which 1t 1s supposed to make electric power projections

9  Normal Regime
9 1 General Provisions

Operative control in normal conditions pertormed by regulating the regime according to a given
optimum daily schedule ot operation with corrections (bringing to optimum additionally) of the
regime when there are deviations of operating conditions from those accepted 1n the short-term
planning Solving problems occurring during normal operations the dispatcher of the CDC and
on-duty personnel of lower-level-control operation divisions carry out switching (stimulated by
daily schedule or non-planned ones which become necessarv in the course of control) by means
of changing the connection schemes of electric gnids and energy objects as well as the
composttion of connected equipment of electric power plants and electric grids (outages to repair
or for reserve start-up tor operation after repair and reserve)

Acquisition processing and documenting ot operations information is performed at each level of
the operative-dispatching control The current regime 1s controlled bv means of operative control
faciliies including automatic control facilities the conditions and adjustment of which are
monitored by the on-dutv personnel and are changed 1f necessary

9 2 Regulation of Energy Regime

The dispatcher of the EPG CDC

~ regulates the energy regime of the EPG

~  manages operativelv the implementation of the optimum dailv schedule of the EPG
operation

» supervises and provides implementation of the schedules of power transfers total power and
capacity hot reserve values provided by the CDC

» changes dispatching schedules 1n order to bring the energy regime to the optimum
Additionally 1n case of deviation of the EPG operating conditions from the planned ones
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adjusts capacity allocations taking rchability and electric energy quality requirement into
account

» corrects the encrgy regime tor changes 1n tuel supply

» dispatches electric power plants and electric grids 1n accordance with the optimum schedule
of the energy system operation

» supervises implementation of capacity dailv schedules by electric power plants

» correct capacity allocation among electric power plants by means of bringing the regime to
optimum and 1n case of deviations of the energy svstem operating conditions trom the
planned ones

~ monitors the fuel stock for electric power plants which have in sufficient fuel reserves and
undertakes measures to off-load those electric power plants 1n the accepted order 1n case of
unforeseen drastic decrease of fuel reserves

~ provides the required priority and timeliness of starting-up and stoppage of large units at
electric power plants

~ supervises implementation ot approved assignments on maximum capacity and technical
mimmum of capacity of units and electric power plants as a whole

Senior Operative Personnel ot Electric Power Plants

» regulates the electric power plant capacity 1n accordance with the given schedule and
dispatcher s instruction

~ performs economical allocation ot electric power and thermal power (on TEPP) between the
units

» manages switching 1n the basic scheme of the electric power plant start-up and stoppage of
units and auxiharv equipment impacting the capacity use reliabtlity and efficiency of electric
power plant operation

» provides rehable supplv for own needs

~ maintains (on TEPP) thermal carriers parameters (pressure and temperature of steam and hot
water supplied to consumers) at normal level

» supervises fuel supply situation

»~ manages the actions of subordinate operative personnel on mamntaining of normal indications
of TEPP and NPP technological regime and HPP water regime

9 3 Frequency Regulation in the Energy System

The EPG CDC dispatcher
~ controls the NPG frequency regulation by determination of the high-level ARFM centralized
system use,

» coordinates the actions of subordinate operative personnel on maintaining of the required
regulation range,
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controls the use of large HPP capacity

revises the capacity balances in the EPG tor morning and evening peak loads and undertakes
measures to introduce additional capacity 1 necessary

determines duration ot power restrictions and introduce these restriction in accordance with
the decisions of the ¢ DC management when there 1s a capacity deficiency caused by
deviations trom the schedule

monttors allocation ot capacities between the regulating electric power plants which 1s
implemented by ARFM system and availability of necessary regulating reserve at these
electric power plants

Scnior Operative Personnel of Electric Power Plants

Id

»

monitors operation of the units tnvolved 1nto automatic regulation
tulfills assignments ot superior operative personnel on manual adjustment of trequency and
maintaining of required regulating range

9 4 Control and Changing of Circuit Design and Regime of Electric Grid

The EPG CDC dispatcher

»

monitors the circuit design and regime ot the EPG and changes them 1n accordance with the
reliability conditions 1f necessarv

coordinates the actions of subordinate operative personnel for implementation of the given
schedules ot voltage at control points of the EPG basic grid and use of voltage regulating
facilities these providing optimization of the electric regime

prepares the EPG circuit design and regime to expected unfavorable meteorological events
(storm 1cing hurricane) undertaking additional measures for reliability increase

manages the actions of RC dispatchers and operative personnel of energy objects on
maintaining a reliable circuit design of the EPG basic grid regulation of voltage and
optimization of electric regime as well as preparation to expected natural events

monitors and 1f necessary changes the circuit design and regime of the basic (supplving)
grid of the energy svstem providing reliable operation 1n parallel of electric power plants by
means of restriction to permussible limits power transfers through intersy stem and internal
transit links as well as current loading ot equipment

supervises preservation of rehiable scheme of supply to load nodes and to important
consumers

manager voltage regulation in the energsy svstem maintaining of voltage at control points 1n
accordance with the given schedules and undertaking measures for maintaining of the
optimum electric regime in the basic grid

supervises use of reactive power and loaded regulating devices for the supply gnd s
transformers, and

monttors the condition of the energy svstem basic equipment

Hagler Baillv




ARMENIAN GRID CODt » 47

Semor Operative Personnel ot Flectric Power Plants provides regulation of voltage on the
clectric power plants busbars with optimum allocation of reactive power among generators

Hagler Batilly




HE W O BN SN EN NN SN N BF BN BN G me WE ES EE mE Ee

ARMIENIAN GRID CODE » 48

Senior Operative Personnel of Tlectric Gnids

» monitors the scheme and regime of the grid which 1s 1 ats responsibility and 1 necessary
changes the scheme and regime 1n accordance with the conditions of consumers  supply
reltability and the gnid s etficient operation

» provides tor maintaining of voltage levels in supply centers ot the distribution network
which provide normal voltage at consumer s premises

» regulates reactive power of CK

changes positions of loaded transformers voltage regulating facilities and

~ switches on and off condenser batteries 1n accordance with efficiency and electric energy
quality requirements

A

9 S Equipment Shut-Downs and Start-Ups

The energy syvstem s dispatchers and the senior operations personnel of electric power plants and

electric grids

~ supervise shut-down of equipment from operation (or reserve) and 1ts start-ups to operation
(or reserve) in accordance with permitted applications

» permit carrving of operations on equipment and facilities included 1n their operative control

» prepare the circutt design regime and facilities of automatic equipment and relay protection
to operations according to applications

»~ manage the actions ot subordinate operative personnel when operating on equipment and
tacilities included 1n their operative control

~ consider and resolve issues of non scheduled operations on equipment and facihities included
in their operative control (1f operation duration falls into one shift)

9 6 Supervision of Operative Control, Relav Protection, Line and Automatic Fault
Protection Equipment Facilities, Their Decommissioning from and Commissioning to
Operation

The CDC dispatchers and senior operative personnel of electric power plants and electric gnid
~ supervise the condition ot facilities and svstem of relay protection and automatic equipment
included their operative control maintaining and correspondence of relay protection and

automatic equipment adjustment to the scheme and regime of the gnd
~ monitor the conditions ot dispatching and technological control and computing facilities
~ undertake measures to eliminate occurred faults
»~ decommission relay protection and automatic equipment faciliies from operation and
commussion them to operation 1n accordance with instructions,
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# 1SsuC permission to service personned tor decomnussion from and commission to operation of
dispatching and technological control and computing faciitics

9 7 Testing Commuissioning of New Equipment to Operation

The CDC dispatchers and Sentor operatiy e personnel of electric power plants and electric grids
pertorm operative management of testing in accordance with permitted applications and
approved programs as well as commissioning of new equipment, relay protection facilities and
automatic equipment to operation

9 8 Transmission of Operative Information Maintaining Operations Reports

The CDC dispatchers and Senior operatiy e personnel of electric power plants and electric grids

» recene trom the subordinate operative personnel massages about violations of the regime
accidents with people and other events

~ submit the corresponding intormation to superior operative personnel in accordance with the
established order

»~ heep operative reporting indicating all significant deviations from the given schedule

~ provide recording of operative conversations

10 Prevention and Elimination of Emergency Violations
10 1 General Provisions

Allocation ot tunctions tor presention and elimination of accidents 1s determined by tvpical
dispatching instructions which take account of

~ diversity of schemes and regimes of energv svstems and energy objects

specific features of equipment

operative control facilities in place

extent of automated contro! and

a number of other factors

AT I B |

Proper allocated of these functions 1s a complicated task The solution 1s affected bv two
contradicting factors

~ atendency to provide operative personnel as much independence as possible in elimination
of rapidly developing system s deterioration which involve a large number of objects, and
where personnel shall act urgently and 1n most of case in conditions where 1t 1s practically
impossible to obtain timely nstructions from superior operative personnel
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7 anccessity to restrict independent actions of electric power plants personnel th emergency
regulation ot capaaits which in the situation of a complicated energy object with ultimately
loaded and weak hinks which arc not controlled by this personnel mav result in emergency
devilopment

A clear allocation ot functions among the personnel of various levels of operative control based
on maximum permissible independence of subordinate personnel and verv strict dispatching
disciphine are the most important conditions of accident prevention and their quick elimination
All the commands of a dispatcher are obligatory (except for commands threatening people s
safety and equipment undamaged state and creating the possibility of electric power plant shut-
downs)

The energy svstem s dispatcher independently manages elimination of incidents which affect the
encrgy system operation

The EPG CDC dispatcher manages elimination of whole-system-character incidents caused by
violation of the EPG scheme and regime

When eliminating local incidents the operative personnel shall be in contact as possible with
superior operative manager (depending on subordination character and who 1s responsible for

this equipment) In case of necessity the CDC dispatchers have the night to intervene into the

control equipment which 1s not normallyv included into their operative control

The instructions specifv independent actions which shall be pertormed by personnel only 1n case
of communication loss to superior operauve personne! In this case lack of communication ts
understood not only communtcation distortion but also impossibility to contact to superior
management auring several (2 to 3) minutes It means that 1n case of serious svstem s incidents a
significant part ot local personnel shall act as 1f there 1s no communication even 1f 1t 15 preserved
The local instructions also specify operations which are forbidden to be carried out
independently (e g connection of lines and transformers without checking svnchronization non

synchronous connection of which 1s not permitted feeding voltage to disconnected Iines which
shall supply voltage from other objects 1n accordance with instructions etc )

To promptlv eliminate such incidents the dispatchers 1n the first place shall

~ find out the condition of energy svstem

~ find out the scheme violation character regime and (as possible) violation causes

~ 1nquire and instruct the personnel of basic objects on prompt elimination of the incident

In the process of violation ehimination the dispatcher shall interact with the superior manager
without distraction to insigmficant information of the subordinate personnel, and rely on
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spectficd by local instructions Actions of vartous-level-control operative personnel which are
necessary for preventing and elimination ot violations of energy systems are given below
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10 2 Suddcn Reduction of Frequency by 0 1 -0 2Hz and More

The € DC dispatcher

» finds out the cause ot the reduction and
~ nstructs the shift heads (on-duty engineers) of HPP to use rotating reserve for resumption
back to normal frequency

Senior operative personnel of electric power plants and electric grids undertake measures to
increase capacity of electric power plant by means of using of rotating reserve while monitoring
loading of lines In those electric power plants where 1t is stipulated by the local dispatching
instructions operative personnel act independently and others according to instructions
(permussion) of the energy system dispatcher

10 3 Further Reduction of Frequency below 49 SHz

The CDC dispatchers instructs the shift heads of electric power plants to use fully rotating
reserve and to start up reserve hvdrogenerators and if these measures appear to be insufficient to
increase generating units  power up to values corresponding to permissible overload (taking
loading of controllable links into account)

Senior operative personnel of the electric power plant

1) 1increase the plant capacity by means ot full use rotating reserve

2) start-up reserve hvdrogenerators transferring hvdrogenerators from the synchronous
compensator regime to the active one

3) 1ncrease electric power of thermal units at cost of permissible change of thermal network
parameters and

4) use allowable emergency overloading of equipment but without reaching dangerous
overloading of controllable lines

In those electric power plants where the local dispatching instructions so specify the personnel
act independentlv In all others thev act in accordance with the energy system dispatcher
nstructions

10 4 Long-Lasting Drop (Despite Measures Undertaken) of Frequency below 49 5 Hz for
a Term of 15 to 20 Minutes

The CDC dispatcher commands to disconnect EPG consumers

Senior operative personnel of electric power plants and electric grids disconnect the consumers
according to the command from the energy system dispatcher

Hagler Baillv




ARMINIAN GRID COoDr » 33

105  Drastic Drop of Frequency (Despite ARF Svstem Operation, the Frequency
Remains at the Level of 49 Hz and Lower for 3 to S Minutes)

The CDC dispatcher commands to disconnect the EPG consumers

Senior operative personnel of electric power plants and electric grids disconnect the consumers
according to the command from the energy system dispatcher When deep decrease of frequency
(48 to 45 Hz) occurrs the personnel in electric power plants where 1t 1s specified by the
instructions independently allocates own needs for non-synchronous supply (when the
corresponding automatic equipment 1s absent or has failed) In some cases the power plant
personnel independently separates the electric power plant with local load in accordance with the
local instructions

In the case ot a drop ot trequency down to 49 5 to 49 Hz (but higher than 48 5 Hz) the energy
svstem dispatcher and the local operative personne! based on the above act independently or in
accordance with the nstruction of the senior dispatcher as spectfied 1n the governing instructions
The CDC of the energy svstem has the night to forbid independent actions of the subordinate
operative personnel directed to frequency restoration it such actions may result in violation
development because ot impermissible overload of transit links In some cases independent
actions are mandatory (e g the energy system dispatcher knows that the frequency drop 1s
caused by loss ot generating capacity on the energy svstem as well as 1n the case when capacity
resern e mobilization cannot result in dangerous overload of inter- or intrasystem transit links)

The operative personnel shall take account of the fact that temporary stabilization of frequency 1n
the case of its significant drop mav be caused by such an increase of generating capacity (due to
operation ot automatic frequency rate regulators ot turbines) at which rapid drop of steam
parameters can start [t despite to the undertaken measures tor boilers regime focusing an
impermissible drop of steam parameters occurs the electric power plant s personnel shall off-
load the turbine unit 1n order to maintain these parameters at acceptable levels

In the description of personnel s actions in the case of sudden frequency drop 1t 1s assumed that
the frequency was maintained at the level not lower than 49 8 Hz 1n the initial normal regime If
an violation was preceded bv an operation 1n hardened regime with the frequency lower than

49 8 Hz then the actions specified above for the frequency drop bv 0 | to 0 2 Hz are to be carried
out 1n the case of frequency drop bv 0 1 Hz and more The limiting values of frequencv 1n the
course of its further decrease are set bv 0 5 Hz lower than the values indicated 1n these points (49
and 48 5 Hz respectively)

When operating in the initial regime with the frequency lower than 49 5 Hz actions for
elimination of emergency drop of frequency shall provide 1ts increase to the level at which 1t was
maintained before the violation of the regime If the frequency remains at the level of 48 5 Hz
(and lower 1n the case of significant loss of generating capacity and despite operation of ARF

Hagler Bailly




ARMINIAN GRID CODE » 54

system) then all the restrictions ot independent actions of the operative personnel which are
aimed at urgent mobihization of capacity reserves are removed  In addition the energy svstem
dispatchers disconnect the consumers independently within 3 to 5 minutes (time necessary to the
operative personnel of clectric power plants to use all capacity reserves) in order to mcrease
trequency

The operative personnel at electric power plants where automatic increase ot capacity occurred
with the frequency drop shall inform the energy system dispatcher of such increase The TEPP
operative personnel shall in addition undertake measures to restore steam parameters by means
of boilers steam production focusing

When restoring trequency the manual connection of the consumers disconnected because of the
violation may be performed onlv with permission of the dispatcher When eliminating the
violation the trequency shall be increased higher than the upper setting ot frequency automatic
reclosure It it is impossible then the dispatcher shall istruct on manual connection of the
consumers which were not connected by the trequency automatic reclosure action and shall not
allow redrop of trequency

Deep sudden decrease of frequency greater than the achievable increase from reserves would
result in the EPG separating into two non-synchronously operating parts with drastic violations
of capacity balances in the separated parts When planning and implementing the EPG regimes
the prevention of the EPG parallel operation violations 1s very important During emergency
violations the CDC dispatchers actions in restoration of normal electric power supply shall be
aimed at prompt connection ot the EPG separated parts into operation 1n parallel

106 Voltage Drop at Control Points of the Energy System below Tolerable “ormal
Levels

The CDC dispatcher dispatches reserves of reactive power and voltage regulating facilities to

increase voltage

— Changes the sectionalization schemes of the grid, 1f necessary

— Reallocates reactive power flows by means of using voltage regulating facilities on
transformer under load

— Connects reserve sources of reactive power and

- Disconnects by-passing reactors etc

Senior operative personnel of electric power plants and electric grids uses reserves of reactive
power and local tacilities of voltage regulation independently (without waiting for the energy
system dispatcher s instruction)
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107 Further Voltage Drop (Despite Reactive Power Use) or Sudden Drastic Voltage
Drop Down to Fstablished Emergency Level

The CDC dispatcher

— Undertakes all nccessary measures to eliminate the voltage drop causes

— Provides a possibility tor urgent off-loading of generators and synchronous compensators
(SC)

— Uses reallocation of real power and off-loading of current loaded generators by means of
reducing their real capacity

— Commands to disconnect consumers to the extent necessary to prevent the violation 1f the
undertaken measures are insufficient

Senior operative personnel of electric power plants and electric grids
—~  Uses independently permissible emergency overloading ot generators and SC 1n order to
increase voltage at the points controlled bv the personnel (and informs the energy system

dispatcher of such actions)
~ Disconnects the consumers in accordance with the energy system dispatcher s command

108 Dangerous Overloading of Inter- and Intrasvstem Connections

— Removes the connection overloading by means of increasing of generating capacity in the
receiving side or reducing of capacity 1n the transmutting side

Sentor operative personnel of electric power plants and electric grids independently undertake
measures 1n the cases stipulated by the local dispatching instructions in preventing and
ehminating dangerous overloading of the lines under the personnel s control

109 Regime Violations due to Non-Disconnected Short-Circuit

The CDC dispatchers and senior operative personnel of electric power plants and electric grids

— Determine the place of short-circuit based on readings of the control panel device (of the
corresponding control levels) and analysis of relav protection actions and inquiring of the
operative personnel

— Daisconnect the section with short circuit by means ot adjacent breakers of supplving
connections 1f the damaged section breaker does not disconnect

1010 Asynchronous Operation

The CDC dispatchers
~ Determine approximately the center of oscillations
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Undertake urgent measures to balance frequencics in the non-synchronously operating sides
of the energy svstem allowing frequency reduction in excessive sides down to the values
established by the dispatching instructions (not lower than upper setting of A Q)

Disconnect immediately some consumcrs 1t there 1s no reserve in the deficit side and i the
frequency 1s lower than 48 5 Hz

Separate non-svnchronously operating sides 1t attempts to restore synchronization within 3 to
5 minutes fail

Carry out necessary preparation and synchronization ot separately operating sides

Restore normal parameters of the regime

Sentior operative personnel of electric power plants and electric grids

Independently change electric power plants capacitv in order to restore the normal frequency
in case of occurrence of asvnchronous behavior and deviation of the trequency trom the
normal ones

Carry out turther regulation of electric power plants capacity (1f there are no special
indications in the local instruction) if when the normal frequency 1s reached the
asvnchronous behavior does not cease

Increase the voltage up to ulimately permissible level 1t there are corresponding indications
1n the local dispatching instructions

10 11 Drastic Increase of Frequency Above 50 5 Hz

The CDC dispatchers

Find out the cause of frequency increase condition and operation regime of the basic gnd
(drastic frequency ncrease 1s most likelv when separating the excessive-in-capacity
sections)

Undertake measures to reduce tfrequency by means of the off-loading of HPP 1in the first
place and then TEPP not allowing overloading of inter- and intrasystem links

Supervise actions of the subordinate operative personnel 1n reduction of frequency

Sentor operative personnel of electric power plants and electric grids

Independently reduce the generated power of HPP and some TEPP (designated for this
purpose) bv means of reducing the frequency down to 50 5 Hz

Maintain the previous capacity of the electric power plant and even increasing it in special
cases to preserve stability acting independently or bv the dispatcher s instructions 1n
accordance with the local instruction

10 12 Further or Sudden Increase of Frequency up to 51 5 Hz and Higher

The CDC dispatchers act as 1s described above

Senior operative personnel of electric power plants independentlv and urgently reduce — 1n HPPs

and TEPPs specially designated for this purpose — the generating power by means of
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disconnection of some generating units 1n order to reduce the frequeney down to 515 Hz (taking
account ot preservation of own-necds supply for electric power plants and further starting up of
the units)

1013 Emergency Separation of Energy System into Non-Synchronously Operating Parts

with a Possibility of Voltage Zeroing at Some Parts

The CDC dispatchers

Reveal the violation and if possible 1ts occurrence causes

Determine to what sections of the EPG are separated as well as the frequency and common
level of voltage 1n each section

Undertake measures to synchronize urgently those separated sections which preserve normal
(or close to 1t) voltage

[f the voltage 1in the separated sections ot the EPG 15 completely absent feed a shock voltage
from the EPG basic grnid operating with normal (or close to 1t) trequency providing in the
first place restoration of own needs supply of powertul multi-unit electric power plants

Feed shock voltage to the sites remained without voltage in the course of equipment start up
[t possible increase the trequency by 0 1 to 0 2 Hz higher than the trequency automatic
reclosure upper setting for a short ime after the EPG normal operation 1s restored

Find out at what are the electric power plants own supply needs in the non-svnchronous
supply section

Find out conditions ot other generators (which are not allocated to own needs supplv)
possibility to start up hvdrogenerators together with the own needs mechanisms etc

Reduce the trequency 1n the excessive-in-power separated section of the energy system down
to 49 5 Hz to speed up svnchromzation switch the sites from the deficit part to the excessive
one with short-term (permissible) interruption ot supplv

Separate generators from the excessive part to synchronize them with the deficit one
Implements non-svnchronous connection which 1s permitted by the dispatching instructions
10 operate the separated sections 1n parallel with a permissible frequency difference
Disconnect consumers in order to increase the frequency up to the level allowing to carrv out
synchronization 1f 1t 1s impossible to increase the frequency in the deficit section by the
mentioned methods

If there 1s a sufficientlv powerful HPP in the de-energized energy svstem 1instruct to start up
stopped hvdrogenerators to connect them for operation 1n parallel to designated buses (using
the method of self-svnchromzation) and supply shock voltage from these buses to the energy
svstem through the most powerful link (with further connection of other links)

If 1t 1s impossible to supply voltage to the whole de-energized energy svstem separate it into
sections and supply voltage to individual sites carrving out immediate connection of the
electric power plants where prompt synchronization of disconnected generators 1s possible
and providing restoration of supply to most important consumers,

If there are no sufficiently powerful HPPs or 1t 1s inefficient to use the in the situation arisen
independently undertake measures for prompt start-up of electric power plants remained
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without voltage and 1n the tirst place of powerful multi-unit clectric power plants using
gencrators allocated to own needs (and local load) as supply sources

Supply voltage 1o the whole energy system or sequentially to its sections depending on
restored capacity size and the circuit connection conditions

In the cases specificd by the local dispatching mstructions increase voltage 1n the de-
energized part with a simultaneous self-synchromzation of generators which capacity 1s
comparable to the capacity of connected consumers,

Atter supplying voltage provide start-up and connection of other electric power plants
During violation elimination process monitor frequency and voltage Do not allow their
decreasing down to the values which violate their operation with an increase of consumed
power

It necessarv independently carry out additional disconnection of consumers

Sentor operative personnel of electric power plants and electric gnids
Intorms the energy svstem dispatcher ot occurred violations ot the circuit connections and
regime which are of svstematic nature
Fulfills the dispatcher s instructions on restoration ot the normal circuit connections and
regime
Independently carnies out actions 1n restoration of frequency and voltage and provides
preservation or restoration to normal operation in accordance with the local dispatching
instructions
Eliminate overloads dangerous to equipment and that threaten to violate the stabilitv of links
controlled by the personnel
Carries out synchronous or non-svnchronous connection of the separated sections at electric
power plants and substations 1n accordance with the dispatcher s instructions or (in
accordance with the local dispatching instructions) independently
Svnchronizes generators and electric power plants disconnected during the violation with
voltage being present or available after its loss
Keeps generators on 1dle running 1f there 1s no voltage on the electnic power plant busbars
If 1t 1s impossible to keep powerful energy units 1n operation provide their ready-to-operate
state connection to the grid and build-up power
In the cases specified by the local dispatching instructions provide prompt connection of
important consumers to non-svnchronously operating generators
Connect generators operating on 1dle running using the self-synchronization method when
voltage 1s supplied to the busbars of the electric power plants where separation of own needs
1s made
Independentlv undertake urgent measures for starting up the auxihary svstems and
generators when voltage 1s supplied to the electric power plant after its complete loss and
for synchromzing them to the gnd
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11 Power Reserves
The emcrgency rescrve s realized withm 10 minutes

The regulating reserve of capacity contains two to three components The first one 15 a so-called
primary reserve which is realized by action of the automatic regulators of rotation rate (ARRR)
installed at each generating umit Operating umts loads are changed under the impact of ARRR
with increase or decrease of frequency trying to restore the normal frequency in the EPG The
more the generating units that participate in  primary ° regulation of the frequency the less 1s its
deviation from the normal value The reserve shall comprise 2 5% of a total available capacity of
operating units

The secondary regulating reserve 1s the reserve of capacity to be realized by actions of
centralized tacihties of automatic regulation of frequency and real power (AFRP) which are set
up at the dispatching center ot the EPG CDC The task of the secondary regulation ot trequency
1s restoration ot balance-transfers ot the EPG true power 1n accordance with the dispatching
schedule and prevention ot dangerous overloading of basic electric power lines controlled by
means of the AFRP which can occur in the result of ARRR local tactlities operation

In some cases the tertiary reserve which 1s a real power reserve realized automatically or
manually by the operative personnel to release the secondary reserve used earlier to restore the
normal values of trequency and real power transfers 1s used

A total value of secondarv reserve (which 1s realized within approximately 5 min) and tertiary
(within 30 min) shall be 2 5%% of a total available capacityv of umts involved into operation

Thus 1t 1s necessary

— To have ARRR at vour units and capacity reserve for 1ts efficient operation

-~ To have capacity reserve at operating units this 1s necessary to carry out secondary and
tertiary regulation of frequency

— To have emergency reserve of capacity

~ To have reactive power reserve and regulating facilities this 1s necessary to maintain voltage
at the control points ot the basic grid when hardened or emergency regimes occur

Operative reserves and preservation of regime in frequency and real power Preservation of the
normal regime of operation requires availability of two basic tvpes of real power operative
reserves

—~ Emergency (for prevention of dangerous frequencv drop and restoration of its normal value 1f
the generating capacity 1s out of order accidentally), and
~ Regulating (to maintain the installed value of frequency 1n the normal operation regime)
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The basic type of reserve which shall be provided serves as emergency reserve to
compensate for possible sudden loss of the largest unit

The higher value of two power values a total regulating and an emergency ones 1s
considered as decisive one

All operating umits shall participate 1n regulation of frequency through capacitv changes
under the effect of turbine s regulation systems within the set regulating range 1 e
carrying out primary regulation It 1s also necessary to include TEPP s units together
with HPPs 1n secondary regulation under the eftect of centrahized regulators of
frequency and real power This will allow regulating the EPG regime in trequency
and real power more etficiently
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TEXHOJOT'NMYECKOE OBECIIEYEHHUE 59C APMEHHWU

1 TepmuHoIOrUs (TEXHOJIOTHYECKUE TEPMHUHBI) 5
2 JldcneTrdepckoe ynpasneHue 10
2 1 CtpykTypa ¥ OCHOBHBIE IPHUHIUITBI 10
2 2 Pexxumpl 20C ApMeHuu 12
2 3 DopMbl OIIEPaTUBHOIO NIOJYMHEHHUS 12
3 TlpoextupoBanue pa3zsutus 23C ApMeHUH 14
3 1 LI¥xnsl npOeKTUPOBAHHUS 14
3 2 BBOoJ MOLIHOCTH Ha 3NIEKTPOCTAHLUAX U Pa3BUTHE 14
JNEKTPUYECKOH CETH
3 2 1 Bananc MomHoCTH 14
3 22 Pe3epBBl MOIHOCTH 15
3 23 Dbananc 3MeKTpO3HEPriu 17
324 ObecneveHue TOIUTUBHBIX PECYPCOB 17
325 MexcucteMHbIe CBA3H 18
3 2 6 Cxemnl ¥ mapaMeTpbl OCHOBHBIX ceTel 18
3 2 7 Ipoextsl noactannui (I1C) 20
3 2 8 IlpoextupoBaHye CX€M 3NIEKTPOCTAHLIMM 21
4 Obecneuyenure HaaexHocTd D2C 23
4 1 PyxoBopsuiue yxasaHHs [0 yCTOHYMBOCTH SHEPrOCHCTEMBI 23
4 11 Ob6uiue noaoxeHws 23
4 1 2 HopmaTuBHBIE BO3MYIICHHUS 24
4 13 Koad¢umueHT 3anaca CTaTHIECKOH yCTOHYHBOCTH 25
10 aKTUBHOH! MOIIHOCTH B CEYEHUH
4 1 4 Koa¢duimenT 3anaca rno HanpsHKEHUIO B y3Je 27
Harpysku
4 15 TpeboBaHus K yCTOHYMBOCTH SHEPTOCHCTEMEL 28
4 1 6 PacuyeTrHas nmpoBepKa BBIIOJIHEHUIT 30
TpeOOBaHUH K YCTOMYHBOCTH SHEPTOCHCTEM
4 2 PeneiiHas 3aiiuTa U yCTpOHCTBa pe3epBUPOBaHUS IIPU 34
OTKa3e BhIKIIIOYaTelei
4 3 ABTOMAaTHYECKOE II0BTOPHOE BKIIIOUECHHE 36
4 4 TlporuBoaBapuiiHas aBTOMaTHKa 36
4 41 OO6mue NoOJOKEHUS 36
4 4 2 VYupasnsroue Bosaeicteus [1A 37
5 ABTOMaTH3MpOBaHHasg cucTeMa qucnerdepckoro ynpasneHusas(ACIOY) 40
6 Cpencrsa gucrneT4epcKoil CBI3N 40



6 1 Mucneruepckas tenedonnas csasp (ATC)
6 2 dakcUMHIBHAS CBS3b
6 3 Kanans! Teneundopmanuu

7 JonrocpouHoe IJIaHUPOBAHUE PEXKHUMOB

7 1 O6uye rmojIoXeHus
7 2 IlporHo3upoBaHue
7 3 Pezeps

8 KpaTtkocpouHoe minaHupoBaHue peXXUMOB
9 BeneHue HOPMAJIBHOTO pPeXUMA

91 O6uue nonoxeHus

9 2 PerynupoBaHHe 9HepreTHYECKOIro pexuma

9 3 PerynupoBaHue 4acTOTBI B 3HEProcHcTEMe

9 4 KoHTpoiib 1 U3MEHEHHE CXEMBI M PEKUMa 3JTeKTPUIECKOH
CeTH

9 5 BriBoz 000pynOBaHMSA U BBOJ €r0 B paboTy

9 6 KonTtposns 3a ycTpoiicTBaMu ONEPaTHBHOTO yIIPaBIIEHHU,
peleiHON 3aIlMThl, JIMHEWHOW U IIPOTUBOAaBapUiHON
aBTOMATHKH, BEIBOJ UX U3 pabOTHI U BBOI B paGoTy

9 7 Ilpoeenenue ucnelTanu#i BBoa HOBOro obopynosanus

B paboty

9 8 Tlepenaua onepatuBHOM uHoOpManu Benenue
OINepaTHBHOM OTHETHOCTH

10 TlpenoTBpallieHHe U JIMKBUAALMS aBapUHHBIX HapyIIEHHH

10 1 O6ume nonoxeHus

10 2 Bne3zamHoe noHmwxeHue yacToThl Ha 0,1-0,2 'y 1 Gosiee
10 3 JlanpHeilllee MOHMKEHHE YacTOTHI HXKe 49,5 I’

10 4 3atshxHOE (HECMOTps Ha IPUHSATHIE MEPHI) IIOHWKEHHE
4yacTOThl HIDKE 49,5 'y anutenpHOCTRIO 15-20 Mun

10 5 Pe3skoe noHmwxeHHe 4aCcTOTH! (HECMOTpA Ha paboty AUP,
4acTOTa OCTaeTCs Ha ypoBHE 49 [ u Hike B TeyeHHe 3-5 MHH)
10 6 TloHmxeHHe HANPSKEHUA B KOHTPOJIBHBIX TOUKAX
SHEPrOCHUCTEMBI HIXKE TOMYCTHUMBIX HOPMAIBHBLIX YPOBHEH

10 7 JannHelilee NOHMXEHNE HApsKeHUs (HECMOTpPS Ha
MOOHIM3AlIHIO pe3epBOB PEAKTUBHOMN MOIIHOCTH) KITH
BHE3aITHOE PE3K0e NOHIKEHNEe HaIIPSHKEHHUS 1O
YCTAHOBIIEHHBIX aBapHIHBIX IIpe/iesioB

10 8 Onachas neperpy3ka MeXCHCTEMHBIX U BHYTPHCHCTEMHBIX
CBA3eH

10 9 Hapyumienve pexxuma 13-3a HEOTKJIIOUABLIETOCS
KOPOTKOIO 3aMbIKaHUs

40
40
40
40
40
44
47
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60

60

60

61

X



10 10 AcCUHXPOHHBIN PEXHUM B JHEPrOCUCTEME

10 11 Pe3koe nosbilieHHe yacToThl Bhile 50,5 '

10 12 [anpHelilllee WK BHe3aIMHOE TOBBILIEHHE YaCTOTHI

o 51,5 T'u u BeilIE

10 13 ABapuiiHoe pa3nefieHuie YJHepProcUCTEMB] Ha

HECHHXPOHHO paboTaloNIne YacTH ¢ BO3MOXKHOCTBIO

HMCYE3HOBEHHS HAIPSHKEHHS B HEKOTOPBIX OTIAETMBIIMXCA YacTAX
11 Pe3epBBl MOMIHOCTH

61
62
62

62

65



CETEBOM KOJEKC 23C APMEHUU
(ITpaBuJja 3kcmiiyatauuu u passutis 23C APMEHNN)

OBINHUE NOJOXKEHHN S

Onekrpoanepretuyeckas cucrema (32C) ApMeHnH npeacrasiseT coboit
BBICOKOABTOMATHU3UPOBAHHBIM, IOCTOSAHHO Pa3BUBAIOIIUICS TEXHOJIOTHYECKUH
KOMIUIEKC, COCTOSIIUM M3 NMapasuielbHO paboTaloMMX AIEKTPOCTAHLIUH, EIMHON BbICOK-
oBonbTHOH nepenaronen cetd (EBIIC), nenrpanpHOro JUCIETYEpCKOro yrnpaBieHHs
(LIOY-Apmanepro) u pacnpenenurenbhbix cetelt (PC), cBsI3aHHbBIX OOIINM PEXXUMOM H
eIMHOM CHCTEMOW TEXHOIOIMYECKOro (AUCIETYEPCKOro ¥ aBTOMaTUYECKOTO)
yhnpaBieHus

932C ApMeHHH, a TaKke HHOPACTPYKTypa, obecnedrnBaroiias noAroTOBKY
NPOU3BOJCTBA, GYHKIHOHUpOBaHKE U pasBuTHe DDC ApMeHUN (TpaHCIIOPTHEIE,
PEMOHTHBIE U CTPOUTENIbHbIE TIPEATNPUSITHS, TPOEKTHBIE U HAYYHO-UCCIIeI0BATELCKUE
HHCTUTYTHI), IIPEICTABIIAIOT COOOM OTpacib SKOHOMHUKH - 3JIEKTPOIHEPTETHKY

OcHoBHBIM HazHaueHHEM DC ApMEHHH ABIAIOTCA

obecrieyeHHe Ha/le:KHOTO CHabXeHUs NoTpeOuTenel kauecTBeHHOM
JJIEKTPUHECKOH U TEIUIOBOM JHEpruei,

obecrieyeHre TEXHOJIOTHUECKOT0 NPOCTPaHCTBa s 3¢ QeKTHBHOTO 0OMeHa
3JIEKTPOIHEPTHEN MEXIY €€ MPOU3BOAUTEISIMH U [10TpeOUTEIIMH

TEXHOJOI'MYECKOE OBECINEYEHUE 20C APMEHUN
(ITpaBn/a TeXHH4YECKOH IKCIJIyaTanuu M passuTus I2C ApMeHHH).

1 TepmunoJsiorus (TeXHoJIOTHYEeCKHE TEPMHHDI)

banaxnc MomHOCTH PaBeHncTBO reHepupyemoit u nmonyyaemon (¢ omHoi

(nexTpo3HEPrun) CTOpPOHBI) U noTpediisieMoit U oTnaBaemMol (¢ Apyroi
CTOPOHBI) MOUTHOCTH (3JIEKTPOIHEPTUM ) I
TEXHOJIOTHYECKOTO (MJIH DKOHOMHUYECKOTO) 06BeKTa

Ihdcne"rqepcxﬂe TPEHAXKCPBI KoMmruiekc TeXxHUYeCKHX B IporpaMMHBIX CpCACTB,
MpcAHa3sHA4YCHHBIX JJId O6y‘ICHI/IH H TPCHUPOBKH

AUCTICTYEPCKOI'o repcodalia

Hucrietyepckoe ynpaeineHne OnepaTHBHOE yIpaBlIeHHe



3anac NpornycKHOU
CII0COOHOCTH

Mo1HocTs arperarta
(3N1€KTpOCTaHU MY,
3HEProCUCTEMBI)
yCTaHOBJIEHHAA

pacionaraemas

pabouas

BKJIIIOYCHHAA

NpOU3BOACTBCHHAA

IKCIUTYaTAIHOHHO
HEUCIIOb3yeMast

TlepeTokH MOILIHOCTH B

CECUCHUH TIpH

YCTaHOBHBIINXCS peXuMax,
HOPMaJIbHBIE PEIKHUMBI

BBIHYXKJIEHHBIE (B
3KCTLTYaTalluH )

aBapI/IﬁHO JOITYCTHMBIC

aBapuiiHbIe

3HaueHHe JOMOJHUTENBHONW aKTUBHOM MOLHOCTH,
KOTOpasi MOXeET ObITh NepeAaHa 1o onpeaeiaeHHoi JIDI1
(B ompeieIEeHHOM CeueHUM) B KOHKPETHOM PEeXHMe

MouHOCTE, ¢ KOTOPOH arperat MoeT JUIMTENbHO
pabGoTaTh 6€3 neperpy3ku B COOTBETCTBHH €
NacriOpTHRIMU JaHHBIMH

YcTaHOBJIEHHAs! MOIIHOCTD, CHH)KEHHAs Ha BETUYMHY
OrpaHMYeHUH

Haubonpinas MOIHOCT, KOTOpasi MOXET ObITH
UCII0JIBb30BaHa B pacCMaTpUBaeMBbIi ITIEpUO/] BpeMeHH 0e3
HIeperpy3Ky, ¢ y4eTOM UMEIOIUXCA OTPAaHUYEHUH U
BPEMEHHO HEUCIIOJIb3YEMOH MOIIIHOCTH

CyMMa reHepupyeMoii MOIIHOCTH H BPalaroIIerocs
pesepBa

YcTaHOBIEHHAs! MOLIHOCTh, YMEHBIIEHHAS U3-3a
OCTaHOBOB 00OPYIOBaHUs AJIS IPOBEICHHUS ILIAHOBO-
npegynpeaUTeNbHBIX PEMOHTOB, TEXHHYECKOTO
NIepeBOOPYKEHHUS, PEKOHCTPYKLIUN

Mo1HOCTS, BBIBEICHHAs B PEMOHT Ha [UTUTEIBHBINR CPOK

JnuTensHO IOITyCTUMBIE

TToBbIIEeHHBIE HATPY3KH HA OTPaHUYEHHEBIN MEPUOL
BpeMEeHH I MpeIOTBPalleHHs OTpaHuYeHUH
norpeduTesiel, MoTepu r’MIPOPECYPCOB H T 1

IToBBIIEHHBIE HATPY3KU Ha KOPOTKUH CpoK

HGI[OHYCTI/IMI:IG KpaTKOBPEMCHHO



1oceaBapuiHbIe Ilocne oTknOYeHUs NOBPEXIEHUS
yTsKeJIeHHbIE (B IToBbilieHHbIE H3-3a HEOIArONPUSITHOTO COYETAHUS
TIPOEKTUPOBaHHH) PEMOHTOB 060pyI0BaHMS IEKTPOCTAHLIHI B pexuMax

MaKCHMaJIbHBIX 1 MUHUMAIBHBIX Harpy3ok (obruas
IPOJOIKUTENHHOCTD B TeueHue roja He 6omnee 10%

BPEMEHH )

[InanupoBaHue peXUMOB

JIOITOCPOYHOE Ha mecs, rox

KpaTKoCpO4YHOe Ha cytku, nHepnesnto

[TotpebieHue

3JIEKTPOIHEPTHH

MaKCHUMYM MakcuManbHOe 3HaU€HUEe MOIIHOCTH ToTpebnsemMoit
YCTaHOBKOI (3HEProCHCTEMOM) Ha ONpeNeIEHHOM
OTpe3Ke BpeMeHH

rpaduk 3HaYeHHUs MOIHOCTH, MOTpebiieMoil yCTaHOBKOM

(3HeprocucTeMoit) Ha KQXIBIN Yac onpeeseHHOro
OTpe3Ka BpeMeHH

TlpomyckHas CriocoOHOCTh  3HaueHHMe aKTUBHOM MOIIHOCTH, KOTOpas MOXeT ObITh

ANEKTPUYECKOH CeTH nepenaHa o koukpeTtHo# JIDII unu ceyennro
(aeckonpkuMm JIOI, cBA3aHHBIM OOLIHOCTE
NEKTPUYECKOH CETH)

PG)KI/IM, BJIeKTpI/I‘IECKI/Iﬁ CocrosiHue SHEProCUCTEMBI, XapaKTCPHIYIOIIEECH
3HA4YCHUAMHU [IapaMeTpOB peiXXuMa

YCTaHOBUBIIHMCS XapakTepHu3yeTcs HEU3MEHHOCThIO 3HAYEHU I
rapamMeTpoB
epexXOaHBIN OT HavaJbHOTO BO3MYILCHMS A0 OKOHYAHMS BbI3BaHHBIX

UM 3JIEKTPOMarHUTHBIX U 3JIEKTPOMEXaHHYECKUX
TIPOLIECCOB (C YUETOM ACHCTBUS CHCTEM peryJIipOBaHUs
YacTOThI BpallleHHs TypOHHEI)

b



PesepB renepupyoiLen
MOILIHOCTH

3KCIJTyaTallUOHHBIN

XOJIOAHBIA

Bpaljaromunics
(BKITIOUEHHBIH )

ropsYui

HEBBIITYCKaeMbIH

PeMoHTHBIE pabOTHI Ha
OCHOBHOM 3HEPreTHYECKOM
obopyoBaBUK

TeXHUHIeckoe 00CTy)KBaHUe

TEKYILHUHA pEMOHT
CpeqHUU
KanUTATbHBIN

HEIUIAHOBBIHA
(BBIHY>XJE€HHBIH,
aBapUIHBIHA, HEOTIIOXKHBIH)
KOHCepBaLus

JlononHuTenbHAs T€HEPUPYIOLIAsk MOILIHOCTD, KOTOpast
MOXeT ObITh peaJu30BaHa 3a OnpeesieHHBINA OTPe30K
BpEeMEHU

PazHocTh Mexy pabodeill MOILITHOCTBIO M HArpy3Koii B
JaHHBIH MOMEHT BPEMEHH

Pabouas MOILITHOCTS HE BKIIOYEHHOTO B CETh arperara,
KOTOpasi MOXeT OBITh pealu30BaHa IpH HeOOXOIUMOCTH
33 NECATKH MHHYT-4acChl

PesepBHas MOLIHOCTE paboTaromero arperara
PesepBHas MOLTHOCTE, KOTOpAs MOXKET OBITH

HCII0JIB30BaHa 3a HECKOJIBKO MUHYT

OrpaHuuynBaeMbIi IPOMYCKHOH CIIOCOOHOCTHIO
3NEKTPUYECKON CETU

Ho 4-x nueit
4-15 nuein
20-30 nueit

40-90 nueit

BBIBO/I HCIIpABHOI'O, B OONBIIMHCTBE CBOEM
MaJIOBKOHOMHYHOT'O OGOPYIIOBaHI/Iﬂ Ha JJIATEJILHBIN
CPOK, BpEMA ITyCKa arperara, BbIBESACHHOTO B
KOHCCPBAllUKD, MOJKET COCTaABJIATE HECKOJIBKO CYTOK



Cxema SJICKTPHYECCKas

HOpMaJibHas
pEMOHTHas
TexHonoruueckas

uHpOpMaLUs

IlonroroBka NpOHU3BOACTBA

TexHomoruueckoe
yIpaBieHHe

ABTOMaTHYECKOE
YIIpaBJICHHE

OnepaTtuBHO-
TEXHOJIOTHIECKOe
(aucreTuepckoe)
yIIpaBJIeHHE

DJneKTpu4eckas CBI3b

DIeKTpUUECKOe cedeHHe

Cxema coeiMHEHUS 3NIEKTPooOOpy IOBaHNKSA

JlJi1 HOpMaJIbHOTO peXXrMa, Koraa Bce 00opyIoBaHHe
BKJIIOYEHO B paboTy

Korza yacts 060opynoBaHUs BbIBEIEHO B PEMOHT WIIH
peseps

CBeneHHs O cXeMe IEeKTPHUECKON CeTH U O IIapaMeTpax
ee PeXHUMOB

ITonroroBka pexxrmMa paboThl IHEPrOCUCTEMEL,
obecrieunBaolias HaJieXXHoe 3HeprocHabkeHue Beex
notpebureneit KaueCTBeHHOM sHeprueit u 3gdexTuBHOE
(YHKLHOHUPOBAHUE COOTBETCTBYIOILIUX
XO3SHCTBYIOIINX CyOBEKTOB (TIpeANpHUSITHN)

YpaBiieHHe TEXHONOTHYECKUM MIPOLIECCOM
3JIEKTPOIHEPTETHYECKOT0 (3HEPreTHIECKOro
[IPOU3BOJCTBA)

ABTOMaTHYECKOE YIPaBIICHUEC TCXHOJOTHYCCKHUM
IIPOLECCOM SHEPTrETHYECKOIO ITPOU3BOACTRA 0e3
BMEIIATEIbCTBA OIICPAaTHBHOT'O NEpCOHAJIA

VnpapneH#e TeXHOJOIHYECKHM MIPOLECCOM IO KOMaHze
PYKOBOJSAIIETO IepcoHana

COBOKYITHOCTb CETEBEIX 3JIEMEHTOB, COEIUHSIOIINX IBE
yactu 22C

COBOKYITHOCTB 3JIEMEHTOB OJHOMN MJIH HECKOJIBKUX
CBs3el, OTKIIIOUEHHE KOTOPBIX MOYKET PHUBOIUTE K
HoJIHOMY paszaeneHmo 3OC Ha JBe H30JUPOBaHHEIE
YacTH

40
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DeKTpo3HepreTHYecKas Komnnekc coBMecTHO (napanienbHo) paboTarouux

CHCTEMa, JHeprocUcTeMa, 3NEeKTPOCTAHLMH U ceTeld, CBI3aHHBIX OOIIHOCTRIO

22C pexHMa ¥ eJHHBIM LIEHTPAIM30BaHHbIM AUCIETUYEPCKHM
yTpaBieHHEM

JHEpreTu4ecKoe IIpoueccs! Npou3BOACTBA, NEpeayuy U pacipeaeCHUs

IIPOU3BOACTBO HEPTUU

2, lucnervepckoe ynpaBjieHue

2.1. CTpyKTYpa ¥ OCHOBHbIC IPHHHMIBL.

B ocHOBe IOCTpOEHHUA CUCTEMBI JUCHieTYEPCKOro yipasiaeHus IIC nexar
CleIyIOue IPUHLIMIIBL

pasrpaHHYeHue TUCIIETYEPCKUX U 00MEeX03IHCTBEHHBIX QYHKIMH C
obecrieyeHreM HE3aBHCUMOCTH CHCTEMBI IUCMIETUEPCKOro yIpasieHus (B rpeenax ee
GbyHKIUi) 0T aAMUHHUCTPATUBHO-X031UCTBEHHOIO PYKOBOICTBA 3HEPrOKOMITAHUAMH,

[BYXCTYIIEHUATOE UePaAPXUUECKOe IOCTPOEHUE CUCTEMBI C IIPIMBIM ITOJUNHEHUEM
JIeXXYPHOTO OrepaTUBHOTO NepcoHana kaxaoro npepnpustus (OC, EBIIC, PC)
nepconay LITY,

IIpeIOCTaBICHNE NIEPCOHATY KaXKIOro NMpeNIpUsITis] MaKCHMaJIbHOR
CaMOCTOATENIbHOCTH B BEITIOJHEHHH BCeX ONepaTUBHBIX GYHKUUH, He TPeOYIOMHUX
BMeIIIaTeIbCTBa OllepaTUBHOro pykosoautens LY,

4YeTKOEe pa3rpaHuyeHue QyHKIUH U OTBETCTBEHHOCTH OIEPAaTHBHOIO MEPCOHAIA
000UX CTyneHel ynpaBieHus N0 BeAeHUIO HOPMAJIBHBIX PEKVMOB U JIMKBUIALIAK
aBapUHHBIX HApyUIeHUH,

CTpoXaiiias qucreryepckas AMCLUILINHA

LITY noctpoeHo B cooTBeTCTBUU ¢ [IpaBunaMu TeXHUYECKOH 3KCILTyaTalluu
NMEKTPHUECKUX CTAHLUN U CETEH, ONpeleaioIMMH OPraHU3alOHHYIO CTPYKTYPY,
3a/1a4d U HYHKLUU CUCTEMBI IUCIIETYEPCKOTo YIIpaBIeHU]

VYupasnenue paboroit 23C noguynHeHo eIUHON 11enu - obecneueHHI0 Hauboee
sKOHOMHYHOH padoTel D3C B 11eIOM NpH PalIMOHAILHOM PacXxOoqOBaHUU
SHEPropecypcoB U yAOBIECTBOPEHHH TpeOOBaHM HAEKHOCTH IHEPrOCHAGKEHUS 1
Ka4yecTBa SHEPTHH

CroxHOCTB 3aJa4yu JUceTdepckoro ynpasienus 22C, obyciaBiuBaeT
He0OX0AMMOCTh pa3fielieHus (IeKOMIIO3ULIMK ) STOH KOMILUTEKCHOH 3a/1a4u Ha pa Oonee
MIPOCTHIX B3aWMOCBA3aHHBIX 3a/1a4, PEIAEMBIX Ha BCEX CTYIEHIX CUCTEMEI
JTUCIIETYEPCKOTO YIIPaBICHU

JlexoMITO3UIINS BO BpeMEHHOM aclleKTe 3aKII0YaeTCs B pa3aesieHnd obiei
3a[1ayy yIpaBlieHHs], peliaeMOo# Ha KaXXJ0HM CTyIIEHU TePPUTOPUATIEHOM Hepapxuu, Ha
3a/1a4, OTHOCSILIIKAECS K YETHIpEM pa3iM4YHBIM YPOBHSAM yIPaBIEHUS



JOJITOCPOYHOE [UIAaHUPOBaHNE PEXKHUMOB Ha MecHll, I'of,

KpaTKOCPOUYHOE MJIAHUPOBAHUE PEKUMOB Ha CYTKH, HEJEIO,

onepaTUBHOE yNpaBIeHHE TEKYIIHUMH PeXUMaMH, OCYLIECTBIIEMOE A€KYPHBIM
OINepaTUBHBIM MTEPCOHAIIOM,

aBTOMAaTHYEeCKOe yIpaBieHe HOpMaIbHBIMU U aBapUitHBIMU peXXUMaMH 10 XOA4Y
TEXHOJIOTHUECKUX MPOLECCOB

Ha BhICIlIEM YpOBHE BPEMEHHOU HEpapXUU OCYIECTBIAETCS

MIPOrHO3UPOBaHME NOTPeOIeHHs JHEPTUH U XapaKTEPHBIX IPaQUKOB HArpy3KH,

pa3paboTka GaaHCOB MOIIHOCTH U 3JI€KTPOIHEPTHH,

ONTUMH3ALMS [UITAHOB UCIIOJI30BAaHHS S3HEPrOPECYPCOB U MPOBEACHUA
KaITUTATBHBIX PEMOHTOB 000pYyI0BaHUS,

pa3paboTKa CXeM U PeXXUMOB Ul XapaKTEPHBIX MepUOIOB rojia (OceHHe-3UMHUM
MaKCHMYM, MEPHOJ ITABOJKa K JIp ), @ TAKXKE B CBSI3U C BBOJOM HOBBIX 0OBEKTOB,

pellieHHe BCero KOMILIeKca BOIIPOCOB NOBBILIEHUS HAJE)KHOCTH
3NEeKTPOCHAOXKEHUS U KauecTBa 3JIEKTPOIHEPTUH, BHEPEHUS U COBEPILICHCTBOBAHUS
CpEeJCTB AMCIIETYEPCKOTO YIIPaBIeHHS U CHCTEM aBTOMAaTHYECKOr'0 YIIpaBJIeHHUs
HOPMAaJIbHBIMH ¥ aBApUITHBIMU peXXHUMaMHu,

pa3paboTKa AUCIETYEPCKUX HHCTPYKLMH

HonrocpouHsle IUIaHBL PETYJISPHO KOPPEKTHPYIOTCS 10 MEpPE U3MEHEHHNS U
yTouHeHus ycnoBuil pabotsl 39C (YpoBeHb NOTpedaeHus, 00eCTIeYeHHOCTh
THIPOpeCypcaMi, TOIUIMBHAS KOHBIOHKTYpa U T 4 ) Pe3ynbTaTsl JONTOCPOYHOTO
TUTAHUPOBaHMS MIPAIOT POJIb OCHOBHBIX OrpaHUYEHHUH, KOTOPHIe NOKHEI OBITh
HaJIOXKEeHBI Ha KPaTKOCPOYHBIE TUIaHbI (HeleJbHbIE HIIH CYTOYHbIE pacXOIb
THIPOPECYPCOB, PEMOHTHBIE MOIIHOCTU U T 1 ) KpaTkocpouHble niiaHbl
ONITHMM3UPYIOTCS C YH€TOM YKa3aHHBIX OIpaHU4YeHHH Ha OCHOBe Oojee NOJHOM U
TOYHOM HHpOopMauK 00 yCIoBHAX paboThl B 3TOM LiuKiIe yrpasneHus [lpu pazpabotke
KpPaTKOCPOYHOTO peXXUMa psili OTpaHMYeHUH, CBI3aHHBIX C TpeOOBaHUAMHU HaJeKHOCTH
1 Ka4eCTBa 3HEPrUH, MOJIEKAT YTOUHEHHIO

OmnepaTtuBHOe yrnpaBieHHe (BeeHUe TEKYILErO pexuMa OlepaTHBHEIM
TIEpCOHAJTIOM) OCYIIECTBIIAETCS 10 CyTOYHBIM IIaHaM-rpaduKaM, IpU OTKIOHEHUIX OT
riana (1o moTpedIseMoil MOIIHOCTH, COCTOSIHUIO 000PYIOBAaHUS H JIp ) IPOBOIUTCH
HCOGXOL[I/IMaSI KOPPEKTHPOBKA PEXHUMa IJIA obecrieyeHus TpeGOBaHI/Iﬁ HaACXHOCTH,
KayecTBa U YKOHOMHUYHOCTH (“IOONTUMH3AILMS pEeXXUMa)

Husiumii BpeMeHHOMH YpOBEHb - YPOBEHb aBTOMAaTHYECKOT0 YIIPaBIeHN,
IIPOBOAMMOTIO LEHTPATH3OBAHHEIMH H MECTHBIMH (IE€LIEHTPaIN30BaHHBIMI) CHCTEMAaMH
Y YCTPOWCTBAMHU aBTOMATHYECKOIO peryIMpOBaHUs peXUMa, yCTpOHCTBaMu peNeiHON
3aIlUTHl ¥ IPOTUBOABAPHITHON aBTOMATUKHK U T 1



2 2. Pexxnmbt 3IC ApmeHun

D3C MOXKeT HAXOIUTHCS B PA3IMUYHBIX pexUMax (HOpMaJIbHOM, YTSHKEIECHHOM,
aBapUMHOM M TOCJieaBapuiHOM) B Ka)kZIOM U3 HUX peliaroTcs pasHyHble 334a4H U
pa3IMYHbl TAKXKE CTENEeHb aBTOMATH3alMK yNpaBieHHs U XapaKTep pacipeleieHus
00A3aHHOCTEN MEX Y OIepPaTUBHBIM [1EPCOHAIOM

Pexxum XapaKkTepucTHKa

HopwmanpsHblit BrinonHeHHe yCTaHOBJIEHHBIX TpeOOBaHUH 110 HAAEKHOCTH
1 Ka4eCTBY 3JeKTPO3HEPIUU

VY TspKeneHHbIN CyuecTtBoBaHue orpaHuueH0 CHMKEHHE YaCTH
(BBIHYXICHHBIH ) TpeGOoBaHUI HaJIEe)KHOCTH U KaueCTBa JHEPTHH
[NoBbliieHNE BEPOSTHOCTH BO3HUKHOBEHHUS aBapHU

ABapuiiHbIf TNonnexut 6ICTpO IUKBUAAIMY CPEACTBAMY 3ALIUTHI U
aBTOMaTUKH TpebyeT B pszAe ciIy4daeB BHIIOIHEHHS
HEMEJIEHHEIX JEHCTBUH JEXKYPHBIM IIEPCOHAIOM

[TocneaBapuiinblii DHeprocucTeMa NepexoAuT B Hero u3 aBapuiiHoro Yacro
SIBJISIETCS YTSKETIeHHBIM, BRI3BIBAET HEOOXOAUMOCTh
BMELIATENbCTBA IEPCOHANA AJI1 OTPaHHYCHUS
JUTUTENBHOCTH

2 3 ®opmbl ONepaTHBHOIO NOAYHHEHUS.

HelicTByromuMu paBUiiaMi 1 HHCTPYKLMAMH IIpEAyCMaTpUBaeTCs, 4TO BCe
3JIEMEHTHI 3HEPTrOCUCTEMBI (000pyIOBaHuUE, annaparypa, yCTpOHCTBa aBTOMAaTHKU U
CpelICTBa YIIpaBIEeHUS) HAXOAATCA B OIlepaTUBHOM YIIPABIICHUH U BEICHUH
IVCIIETYEPOB U CTApIIEro AEKypPHOTO IIepCOHAaNa pa3HbIX CTYIEHEH ypaBieHUs

TepMHHOM Oucnemuepckoe ynpaenerue 0003Ha4aeTcsi BUJ ONEPaTUBHOTO
MOIYMHEHHUS, KOTJa OepaIliy ¢ TeM WK HHBIM 000pyTOBaHUEM JHEPrOCUCTEMBI
IIPOBOJIATCA TOJNBKO MO pacHOPSKEHUIO COOTBETCTBYIOLIETO AUCIIeTYEpa (CTapllero
NEXYPHOTO IepcoHana), B yIIpaBieHUH KOTOPOTo 310 06opyaoBaHue Haxonures B
OIIepaTUBHOM YIIpaBJI€HHH NJUCHIIECTUEPA HAXOAUTCA O60pyI[OBaHI/Ie, OIepalvm ¢
KOTOPBIM TpeOYIOT KOOpAUHALMH JAeHCTBHH MOTYHHEHHOTO ONIEPaTUBHOTO MTepcoHaia

TepMuHOM Oucnemuepckoe sederue 0003HaUYaeTCA BHJI OIIEpaTUBHON
MOAYUHEHHOCTH, €CJIM OIIEpAlluM C T€M WIM UHBIM 000pyIOBaHHEM 3HEPTOCHUCTEMBI
BBITIOJIHAIOTCS € BeJioMa (110 pa3peleH|I0) COOTBETCTBYIOIIEr0 AUCTIETYEPa, B UbEM
BEJIEHUH 3TO 000pyIOBaHHUE HAXOIUTCA
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Kax1b1il 31eMEHT I3HEProCUCTEMbI MOXKET HAXOAUTHCA B YIIPaBeHUH
OTIepaTHBHOIO PYKOBOJAHUTENA HE TOJBKO OAHOH CTYIIEHH, HO M B BEICHUH HECKOIBKUX
OTepaTHBHBIX PYKOBOJUTENEH OJHON UK pa3HbIX CTYIICHeH ynpasieHus Pasnenenue
06opyI0BaH!sl, CPEACTB aBTOMATH3alHH U YIIPABIEHHA MEXIY CTYIIEHAMHU
TepPUTOPUANIBHON HepapXKH 10 BMIaM yNpaBICHUS XapaKTePU3yeT He TOIbKO
pacnpeneneHye GyHKLIUN yIPaBIeHHUs MEXKAY CTyNEHAMH TEPPUTOPUANIBHON HEPapXUU
Ha BpEMEHHOM YPOBHE OIepaTHBHOTrO yNpaBlieHUs, HO B 3HAYHTENBHON Mepe
onpenenseT paclipeaeneHie QyHKIHH Ha APYTUX BPEMEHHBIX YPOBHSX

Bce o6opynoBaHue 3HeprocucTeMbl, 00ecneYUBaoLee NPOU3BOACTBO U
pacnpezenesue 3EKTPOIHEPTUH, HAXOAUTCS B ONIEPATHBHOM BEIECHUM JIeXKYPHOTO
JHucrieTdepa S3HEProCUCTEMBI HIIH HETNIOCPEICTBEHHO NOJYHHEHHOTO €My OIIEpaTHBHOIO
nepcoHasa (Ha4aJbHHKA CMEH 3JIEKTPOCTaHLIMH, NUCIIETYEPEI JNIEKTPHUECKUX U
TEIJIOBBIX CeTel, NeXXyPHBII NepCoHa MOACTAHLMHA U T 1 )

B onepaTUBHOM YIIpaBlleHHH JUCIEeTYEpa IHEPrOCUCTEMBI HAXOAUTCS OCHOBHOE
oGopyaoBaHue, IPOBEICHUE ONEpaLfii C KOTOPEIM TpeOyeT KOOpAUHALUY AeiiCTBUH
JeXKYPHOTO MepcoHalia SHePronpeAnpUsiTHit (3HeprooOBEKTOB) HIIH COTITACOBAHHBIX
H3MEHEHUH B peslelfHOH 3aIlliTe U aBTOMATHKE HECKOJIIBKUX OOBEKTOB

B onepatuBHOM BelleHUH AexypHoro guctietyepa LIIY Haxonarcs cymMmapHast
pabovas MOUTHOCT U Pe3epB MOILIHOCTH IHEPTOCUCTEMBI, STIEKTPOCTAHIIVH U arperarhl
OOJIBIION MOILHOCTH, MEXKCHUCTEMHBIE CBSI3U U OOBEKTHl OCHOBHBIX CETEH, BIUAIONIHX
Ha peXMM SHEProCUCTEMBI

[TpuHIMI OnepaTUBHON IIOJYMHEHHOCTH PAcIPOCTPAHIETCS HE TONBKO Ha
OCHOBHOE 000pyIOBaHUE U alnapaTypy, HO U Ha pejedHyIo 3allUTy COOTBETCTBYIOIINX
00BEKTOB, IMHEHHYIO M IPOTHBOABAPHIHYIO aBTOMATHKY, CPEACTBA H CHCTEMBI
aBTOMAaTHYECKOr0 peryJIHpOBaHMs HOPMaJILHOTO pPeKUMa, a Takke CpeicTBa
IUCTIETYEPCKOTO M TEXHOJIOTMYECKOT0O YIIPaBIeHU A, UCHIONIb3YEMbIE ONEePaTHBHBIM
[IePCOHATIOM

JexypHble aucrneT4epsl 3HeprocUCTEMBI, BBICILIUE OIIEPaTUBHEIE PYKOBOIUTEINN
3neprocucteMsl O0OpyAOBaHME, HAXOAAIIEECS B ONEPATUBHOM BEICHUM MU
yIpaBIeHUH AUCIIeTYEpa COOTBETCTBYIOIIErO 3BEHA, HE MOXKET OBIThH BEIBEIEHO U3
paboOTHI WM pe3epBa, a TAKKe BKIHYEHO B paboTy 0€3 paspellleHHs UTH yKa3aHUs
JuciieT4depa Pacnopsmcennﬂ PYKOBOLCTBa 3H€p1"006’beKTOB U SHCProCUCTEMBI 110
BOIIpOocaM, OTHOCAUIIUMCH K KOMIIETCHIIUHU JUCIIETUEPOB, MOI'YT BBIIIOITHATHCA
OIIEPATHUBHBIM IIEPCOHATIOM TOJILKO € pa3pelieHHrs ONIEPATUBHOIO ACKYPHOI'O BRICHICTO
3BeHa

LAY 23C ocymecTBisieT KpyIJIOCYTOUHOE ONEPaTUBHOE PYKOBOJICTBO paboToi
33C u HenpepsIBHOE peryiupoBaHue pexuma 32C

OcHOBHas OTBETCTBEHHOCTD 3a MOJIep)KaHie HOPMaNbHOM YaCTOTHI BO3JIaraeTcs
Ha BBICIIETO orepaTuBHOro pykosoaurens 2C - nucneruepa LIAY 33C
OTBeTCTBEHHOCTS 3a MOJIepKaHHe YacTOTh! PA3AeNseT TakKe ONepaTUBHbIA NEpCOHAN
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CTaHLMH B yacTy o0ecrieueH s 3aJJaHHOT0 Bpallalolerocs pe3epsa MOIHOCTH

YnpasneH’e peXXMMOM OCHOBHBIX 3JIEKTPHUYECKUX CeTel MO HaMpPsHKEHUIO
OCYILECTBJIIETCA EPCOHANIOM AucneTyepckoro ynpasnenus Hucnetruepa LY 33C
NOJAEPXKKUBAIOT YPOBHHU HANpPSHKEHUs B COOTBETCTBYIOILUX TOYKaX OCHOBHOM
3JEKTPUUECKON CETH, ONPENETIEHHBIX HHCTPYKLIUAMH

Ilpu BpeMeHHOM AeULIMTe MOLUTHOCTH WK 3JIeKTposHepruu B D3C
IPOAOIDKUTENBHOCTh OTPaHHUYEHH I Harpy3KH UK 3JeKTponoTpedieHns
ycranasnuatotcs LY 93C u cornacoBpIBaloTCsS ¢ DHEPreTHYECKONH KOMUCCHEH,
pacnopsbKkeHus o BBoze orpanudenuit gucnerdep LIJIY naer nucneruyepam PC

Bricinee 38eHo oneparuBHoro ynpasinenus (LY 93C) paspabarsiBaer u
yTBEPKJaeT OCHOBHBIE HHCTPYKIIMU 0 BEJECHHIO PEXXUMA U ONEPAaTUBHOMY
yIIpaBieHHUIO, 00s3aTeNIbHbIE AJIS ONIEpaTHBHOIO NepcoHalia SHEPTPONPENPUSITHIA

3. IIpoexTupoBanue pazsutus IIC ApMeHuH.

31 HuKIBI NPOEKTHPOBAHHS

IIpoekTupoBanue pa3Butusa 2IC ApMEHUH BKIIOYAeT B ceO

IpOBeeHHE OJMH Pa3 B MATh JIeT [IOJHOTO [UKJIa BHECTAAHHHBIX MPOEKTHBIX
paboT 110 pa3BUTHIO SHEPTOCHCTEMbBI U CPEJICTB UX DKCIUTyaTalliH U YIIPaBJIeHUs Ha
nepcnektuBy 15-20 u 5-10 ner,

HNEPUOIUUECKYIO KOPPEKTUPOBKY yKa3aHHBIX paboT 110 Mepe YTOUHEHUS
MCXOJIHBIX IaHHBIX,

pa3pabOTKy IHEPreTHUECKUX U JIEKTPOCETEBBIX Pa3/IeNIOB B COCTABE
BHECTaJAMNHBIX pabOT IO OTAENbHBIM BOIIPOCAM Pa3BUTHS SHEPTETHKH (pa3MelleHue
I'SC u T'AJC, anexTpocHabxeHre ropoAoB H Jp ), @ TAKXKe B COCTaBe IMPOEKTOB
3NIEKTPOCTAHUUHN U KPYIHBIX CETEBBIX 0OBEKTOB

3 2 BBoJ MOULIHOCTH HA 3JIEKTPOCTAHIMAX H PAa3BUTHE JJIEKTPHUECKOH CeTH

Heo6xoaumblii BBOA MOIIHOCTH Ha JIEKTPOCTaHIMAX ONPENEsieTCs YCIOBHSIMU
IIOKPBITHS. MAKCUMyMa Harpy3KH U CO3JaHHs TpeOyeMoro pesepBa MOLIHOCTH TPH
3TOM YYUTBIBAETCS HEOOXOAUMOCTh JEMOHTAXKA YCTAPEBIUETO H U3HOIIIEHHOTO (He
ITOJITIEXAIEro MoAepHU3aun ) 000py 0BaHHA

321 bananc MOLIHOCTH.

Bajnanc MOLIIHOCTH cocTaBisfeTCs sl [IEPHOIA NPOXOXKIAESHUS 3UMHET0 I'OI0BOI0
MaKCHMyMa Harpy3Ku

PacrnonaraeMas MOIIHOCTD 3/IEKTPOCTAHLUH, YIUThIBaeMas B IPUXOAHOMN YacTH
GanaHca MOIHOCTH Ha MEPUOJ F'OAOBOT0 MaKCUMyMa Harpy3KH, ONpeaensieTcs o
CyYMMAapHOH YCTaHOBJIEHHOM MOIIHOCTH 32 BbIYETOM UMEKIIMXCSA OrpaHuyYeHnii B
IIPUXOJHYIO 4YacTh OajaHca MOLIHOCTH HE BKJIFOYAETCs MOIIHOCTE FOJIOBHBIX 06pa3iioB
HOBOI'0 000pyZI0BaHUs, BBOJUMBIX B TEUEHHE PACUETHOIO TOfa, U CEpUHHBIX arperaTos,
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BBOAMMBIX B IV kBapTase TOro xe roga (orpaHuyeHus 13-3a HEIOJIHOIO OCBOEHHS
BHOBb BBOJIMMOr0 060pyIOBaHHMS)

B coctaBe orpaHH4YeHUi YUUTBIBAIOTCS CHHXKEHHS pacriojlaraéMoil MOILIHOCTH,
13-32 OTPaHUYEHH MO Bbla4ye MOIIHOCTH, HECOOTBETCTBUS MEXAY OTACTbHBIMU
3JIEMEHTAMH SJIEKTPOCTAHIMH, OTCYTCTBHUS TEIIOBLIX HArpy30K (Ui TypOuH C
MPOTUBOJABJIEHHEM ), YBEJIMUEHHOro 0Tbopa napa, cHuxeHus Hanopa [ ' 2C uny
CHIDKEHHS HCITOJIBb3yeMOoH MOIIHOCTH ["IC no ycIoBHSIM yIOBIETBOPEHUS
notpeOHOCTEN HeIHepreTHUECKUX noTpedureneii u T o [lpu coctaBnennn 6anaHcoB
MOIIHOCTH Ha MepCIeKTUBY 0ojiee 5 NeT cyMMapHOe CHHXeHHe MOLTHOCTH II0
yKa3aHHBIM NPUYHHAM NpuHuUMaeTcs B cpennem no 93C B pasmepe 10%
YCTaHOBIIEHHOW MOIITHOCTH

Cauxende mMoiHocTé I'OC B yClI0BUAX pacueTHOr0 MaJIOBOJHOTO roja
YVYHTBIBaeTCs B OajlaHCe OTAENBHO KaK “HEHCIoib3yeMas MOIHOCTE

Ipu pacuete 6ananca MOIHOCTY IIC yUUTHIBAIOTCS IIAHUPYEMbIE IOTOKH
MOIITHOCTH MPHEM MOIITHOCTH SHEPrOCUCTEMOMH - B IPUXOIHOHN YacTy ee HanaHca,
BbIJa4a MOIIHOCTH - B pacxoAHOH yacTu [InanupyeMsiif 0OMEH MOILHOCTHIO, @ TAKXKe
pa3Mep pacyeTHOro pe3epBa MOIIHOCTH ONpeAeNsIIOTCS 10 JaHHBIM OanaHcaM
MOLIIHOCTH H yclnoBusIM obecniedeHus HazexHocta DIC [lpu onpenenenuu pacxoaHoi
gacth Oananca MomHocTd D2C MpUHuUMaeTcs ee abCcomoTHBIN (“HeperyspHbIi™)
roAOBOU MaKCHMYM Harpy3kyd B xadecTBe pacueTHOro MakCHMalbHOro rpaduka
"Harpy3ku 92C paccMarpuBaeTcs rpaduk cpenHero pabouero qHs Ha Hanbornee
3arpy>KeHHYIO JeKaxy 3UMHero neproaa (o0sIuHO 11 1eKalbps), MaKCUMyM Harpysku
110 3TOMY rpaduKy npencTaBisieT co0ol “perysipHbIi” rooBO# MakCUMyM
HeperynspHsiii MAaKCHMYM MOXKET OBITH OIpeeieH HpubaBieHHeM K PeryispHOMY
Benu4uuHbl AP Hep

AP 4 = 0,01 P, + 1,24 Py, (1)

rae P, - perynapHeiii MakcuMyMm, MBT

322 Pe3epBbl MOIIHOCTH

PacueTHbId pe3epB MOILHOCTH ONPENeNSeTCs C yUETOM IIPOITyCKHOM
CHIOCOOHOCTH CUCTEMOOOPa3yIoIUX ceTell i B 00111eM ciiydae MpeacTasnseT coboi
CYMMY

PEMOHTHOTO pPE3CPBa, H€06XOJII/IMOFO JAJIs1 BO3MELIECHUS CHUXXEHHH MOIITHOCTH U3-
3a HEIUIAHOBBIX PEMOHTOB 000PYAOBAHHS,

pacyeTHOIO OIEPATUBHOIO PE3EPBa, BKJIIOYAKOILIETO ABE OlpeAeiIIeMble
COBMECTHO COCTaBJISIIOIIHE - aBapUIHEBIN pe3epB, BOCIHOIHAIOIINN aBapuiHEBIEe
CHIDKEHHS MOLIHOCTH M3-32 OTKa30B 000pyNOBaHHUS, U HarPy304HEIH pe3eps,
KOMIIEHCHPYIOIIMH HelpeIBUCHHBIE OTKIIOHEHHUS PaCYeTHOrO (HeperyasapHoro)
MaKCHMyMa OT IUTaHUPYEMOTIO 3HAYEHH,
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HapOJHOX034HCTBEHHOI'O pe3epBa, NpeIHa3HauaeEMOro sl KOMIIEHCalUuH
HapylueHUi OanaHca, BEI3BAHHBIX ONEPEXXalollliM pPa3sBUTHEM OTAENbHBIX OTpaciei
HapOJHOTO X034HCTBA

PeMOHTHBIH pe3epB onpeaensieTcs OTASNbHO Ul TEKYIIMX U KalUTaIbHbBIX
(BKJTFOYAsl CpeliHKE) PEMOHTOB OCHOBHOT'O 000pyIOBaHUs

Pasmep pesepBa Ui TEKYLIMX PEMOHTOB, IPOBOAUMBIX B IEPHO] MaKCUMyMa,
MPHHUMAETCS B MPOLEHTAX pacronaraeMoil MOIMIHOCTH KaXXI0ro Buaa o60py0BaHus
3JIEKTpOCTaHLUit Ui UMeromux nonepeutble c¢Bsizu KOC u TOL ¢ arperatamu
moiHocThio Mesee 100 MBT - 2%, ¢ arperatamu 100-135 MBT - 3,5%, ans KOC u
TDI] ¢ aneprobaokamu 150-200 MBrT - 4-4,5%, ¢ sHeprobaokamu 250-300 MBT - 5%,
s ADC ¢ peaxtopamu 440 MBT - 4%

JUist mpoBeIeHUs TEKYLUX peMOHTOB arperatos I'OC B mepron 3uMHero
MaKCHMYyMa Harpy3oK pe3epB He IpeJycMaTpUBaeTCs

KanutanbHble U CpeHUE PEMOHTBI 000pyA0BaHMs IIPOBOJSTCS, KaK IPaBUIlo, B
MIEPHOJ CEe30HHOT0 CNajia Harpy3oK IIpH HeXOCTaTOYHOCTH CE30HHOIO Craja
HeOOXOIUMBIN JOMONHUTENBHBIM pe3epB 17 neproAa 3MMHETO MaKCHMyMa Harpy3oK
OTIpeIeIsIeTCsl UCXOS U3 YCTAHOBIEHHBIX 3HAUeHUH NEPHOAUYHOCTHU M JUTHTENBHOCTH
KalUTaTbHBIX (BKIIIOYAs CpeAHUE) PEMOHTOB Ha OCHOBE aHallM3a roJoBoro rpaduka
Harpysk# I[Ipu oTCyTCTBHM O0Jee TOUHBIX AaHHBIX MOTYT OBITh IPUHATHI CHELYIOLINE
3HAYEHHA CPEHETOIOBON UTUTENBEHOCTH MPOCTOS 000pyJOBaHUS SIEKTPOCTAHIIMN B
KAIMTalbHBIX U cpeqHuX peMoHTax ajs arperaros [ DC - 4,1% kanengapuoro
BpeMeHH, A uMetolux rnonepeyssle cBsizn KOC u TOL ¢ arperataMu MOLIHOCTBIO
menee 100 MBrT - 2,5%, ¢ arperatamu 100-135 MBt-3,5%, tna KOC u TOIle —
sHeprooiokamu 150-200 MBT - 4,5-5%, c aneprobaoxamu 250-300 MBT - 5,5%, nns
ADC c peaktopamu 440 MBrT - 11,5%

JAns mpoBeneHus MOJIEPHU3AINY HCUepIIaBIero cBoi pecypc obopyaoBaHus,
Tpebyrollielt BEIBOA TOr0 O0OPYIOBaHMs B PEMOHT Ha AJMTENbHEIHN CPOK,
npeaycMaTpUBaeTCs HOTIONHUTENbHBIA PEMOHTHBIH pe3epB

CoBMecTHOe OIpe/ieNieHHe pacueTHOro OIIepaTUBHOIO pe3epBa (ero pasMepa u
pa3MeleH s ) ¥ MPOITYCKHOM CIOCOOHOCTH CHCTEMO00pa3yIOIIMX CBsI3ei
OCYILIECTBIISETCS HA OCHOBE ONTHMU3ALIHOHHBIX PaCcyeTOB [10 KPUTEPUIO MUHUMYMa
NPUBECACHHBIX 3aTpar, € Y4€TOM MaAaTEeMaTHYCCKOI'0O OKHJIaHHA ymep6a oT
HCHaIOCXHOCTH BHGKTpOCHa6)KeHI/ISI B stux pacdeTax YYUTBEIBAOTCA CTPYKTYypa
reHepprIomeﬁ MOIITHOCTH H IIOKA3aTECJIK HAACKHOCTH arperatonB pa3jiiniHbIX THIIOB,
PEXUM 3IEKTPOTIOTpeOIeHHS U HANHYHe CIyYaifHbIX OTKIOHSHUH Harpy3KHy OT
ITaHUPYEeMbIX 3HAUeHUH

B “PykoBoIsIIUX yKa3aHUIX U HOpMaTHBaX MO NPOEKTHPOBaHUIO Pa3BUTHS
3HEProcucTeM’”’ JaHbl peKOMEHIyeMble ISl UCIIONIb30BaHUS IT0Ka3aTeIl HaleHOCTH
arperaTtoB Pa3JIMIHBIX THIIOB - CPEHECTATUCTHYECKHE 3HAYEHUS OTHOCHTENIBHOM
JUTUTEJIBHOCTH aBapHitHOro MpocTos JTH nokasarenu g arperatoB I'OC - 0,005, mns

47
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T3C ¢ nonepeunbiMu cBA3sIMU - 0,02, 171 cepUitHBIX 3HEProOJIOKOB (MpH YKCIIE JeT
TOCJIe BBIMTYCKa NMEPBLIX CepHAHBIX arperatoB 6osee naTH) MowHOCcTHI0 150-200 MBT -
0,045, nns sneprodnoxos TOC 250-300 MBT u ADC 400 MBT - 0,055

Cymmapusblif pezepB MoiHocTi B 29C, BKIIIOUAIOIMHN peMOHTHBIH U
ONEPaTUBHBIN pe3epBbl, a TAKIKEe HAPOAHOXO3SAHCTBEHHBIH pe3epB, KOTOPhIi
NpUHUMaeTcs B pa3Mmepe 1% mMaxcuMyMa Harpy3Ku ajis nepcrekTussl 1o 10 et u 2%
171 Goriee fajieKol MepCreKTUBEI, He JOMKeH ObITh HiKe 17% COBMELEHHOTO
MakcuMyMa Harpy3ku 93C

BanaHCc MOILIHOCTH CHHTAETCS NPUEMIIEMBIM U B TOM CJIy4ae, KOrJa MpHUXoaHas
4acTh HEMHOI'O MEHbIIIe PACXOJHO#, HO AEDULIUT He MpeBBIIIaeT NOJOBHHEI MOITHOCTH
HanOoee KPYIHOrO U3 BBOJUMBIX arperaTtoB (Takue Je(HLHTH MOLUTHOCTH
paccMaTpUBaIOTCA KaK ClydaliHble OTKIIOHEHUS, JIeKalllue B peesiax TOYHOCTH
IIPOTHO3a)

3.2.3 BajaaHc 3JIeKTPO3HEpPruu.

Ha ocHoBanuu 6ananca momHoctd 2C cocTapnsercs OanaHc 3MeKTPOIHEPTHH C
POBEPKON BO3MOXHOCTH BBIPabOTKH TpeOyeMOro KOJIH4YecTBa 3IEKTPOIHEPTHH,
BBISIBJICHHS MOTPEOHOCTH B TOILTHBE, ONPEEIeHUS IEPETOKOB 3IEKTPOIHEPTHH

Bripa6otku ['DC yunTsiBaetcs B 6anaHce 110 cpeTHEMHOTOJIETHEMY 3HAUEHHUIO,
IPOU3BOIUTCS TaKXe NPOBEpKa OaaHCOB 3MEKTPOIHEPI U ISt YCIOBHI pacyeTHOTO
MaJloBOIHOTro rojga banaHc 35eKTpoIHepriy CUUTAETCS YIOBIETBOPUTEBHBIM, €CITH
YHCJIO YacOB MCIIONBb30BaHUs CpeaHerofoBoil pacnonaraemoii MoHoctd TOC B
cpenneM no DIC nHe npesblmaeT 6500

324 OOecneyeHne TOILIHBHBIX pecypcoB

Jns HazexHOM peanu3aluy [UIlaHUPYeMOro OanaHca 3JeKTPOIHEPTHH Hapsay ¢
palMOHaNBHBIM KHCIIONB30BaHUEM THAPOPECYPCOB TpebyeTcs obecniedeHne pe3epBoOB
TOIIUBHBIX PECYPCOB, AJIA Yero npu npoekrupoBanuu 1TIC npenycMaTprBaeTcs
CO3/aHHe

11 TOC, y KOTOpBIX OCHOBHBIM TOIUTMBOM ABJISIETCA Ma3yT, NOCTABIAEMBIH 110
’eJIe3HOH mopore - Ma3yTOXPaHHIILIIA eMKOCTHIO (0e3 yuera rocpesepsa) Ha 15-
CyTOYHBIH pacxXof, a IpH Nojave MasyTa I1o TpyOonposoaaM - Ha 15-CcyTouHbIH pacxof,

s TOC, paboTarolliMX Ha rase Npy KpyrJIoCyTOUHON mojgade ero ot OJgHOro
HMCTOYHHKA - aBapUHHOI0 Ma3yTOXO035HCTBA C EMKOCTBIO PE3€pBYapOB Ha 5-CyTOYHBIH
pacxoq, a Ipy Ce30HHOM 1oJaye rasa - pe3epBHOIO Ma3yToX03aKWcTBa Ha 10-cyTOUHBIH
pacxon (mpu obecriedeHUH KpyTiI0CyTOYHOM MoJady rasa oT ABYX He3aBHCHMEIX
HUCTOYHHKOB Ma3yTOX0341CTBO MOXeET IIPU COOTBETCTBYIOIIEM 00OOCHOBAHHUH He
COOPYXaThCs)
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325 MexkcucTeMHbIe CBA3H

[Tpu onpeneneHyy MpoIryCKHOH CTOCOOHOCTH MEXCUCTEMHBIX CBsA3el ¢ IIC co-
CENHMX CTpaH Ha MepcreKTUBY, CYMMapHbiil 0alaHCOBBIX MOTOK MOLIHOCTH B KaXKAOM
CEYeHHH, T0/DKeH ObITh He MeHee n% MakcHMyMa Harpy3ku MeHblien u3 33C, a
CyMMapHas IporycKHas criocOOHOCTb 3NEKTPUUECKUX CBA3€H B 3THX CEYEHHAX JOKHA
COCTaBJIATh He MeHee m% MaKCUMyMa Harpy3ku MeHble#t D9C, e n U m
PUHUMAIOTCA B CJIEAYIOIMX pasMepax

Momsocts MeHbiuei u3 22C

MIIH kBT 1o 10
n,% 5
m,% 15

CxeMa W mapaMeTpbl OCHOBHBIX dJieKTpuueckux cetelt D3C TOMMKHBI
YIOBJIETBOPATH CJIEAYIOLIMM TPEOOBAHHUAM K MPOMYCKHOW CIOCOOHOCTH M HaIEXKHOCTH
ITUX CeTel

nepefiaya pacueTHBIX JUIUTENBHBIX I0TOKOB MOLIHOCTH, OIPEAEIEHHBIX A1
CpeIHUX YCIIOBHI HaXOXAEHUSI OCHOBHOTO 000pYIOBaHUs 3NEKTPOCTaHIIMH B
TUIAaHOBBIX M aBAPUIHEIX peMOHTAaX (IpH OJTHOM ITOKPHITHH HArPY30K BCEX Y3JIOB
93C), momkHaA 00ecrieyuBaThCS IIPH HOPMAJIBEHOM CXeMe CEeTH H, KaK IPaBuilo, MpH
OTKJIIOYEHHH OJTHOI0 U3 35ieMeHTOB ceTH (uemy JIOIT wu tpancdopmaTopa) npu
HOPMATHBHBIX 3ar1acax yCTOWYMBOCTH,

nepeaaya pacueTHHIX MAaKCUMAJIBHBIX ITOTOKOB MOUIHOCTH, 00YCIIOBIEHHBIX
HeGIaroNpHUsTHRIM COYeTaHUEM IUIAaHOBBIX U aBapUUHBIX pEMOHTOB 000pY IOBaHUA
3JIEKTPOCTAHLINH, TOJDKHA 00eCIIedlBaThLCS PH HOPMAJIbHOU cXeMe TakXke MpU
HOPMATHBHBIX 3aMacax yCTORUHBOCTH U JOIIYCTHMBIX YPOBHSAX HaIlpSXKEHUA

3.2 6. Cxembl 1 napaMeTpbl OCHOBHBIX CeTeH

ITpu BeIOOpE cXeMBI U MapaMeTpOB OCHOBHBIX ceTell DDC NOIKHBI yUUTHIBATHCA
YCIIOBHS IUTaHUS OTHAEIBHBIX HAIPY30YHBIX Y3JI0B [IPU HAJIOXKEHUH aBapUHHOIO
OTKJIIOYEHHST OAHOTO U3 3JIEMEHTOB HA IJIAHOBBIN PEMOHT [PYIOr'o 3JIEMEHTA CETH

B nmpouecce peanuzalnuy IpoeKTHOH cXeMbl 0CHOBHOH ceTd DDC BpeMeHHO
JIOTTyCKaeTCs HETIOJTHOE pe3epBUPOBaHUE OTAETBHBIX Y3/I0B, NehHIIUT MOIITHOCTH B
KOTOPBIX, 00pa3yIOMUHCs BO BpeMs peMOHTa JI000r0 MOBPEXISHHOTO 3JIeMeHTa, He
MPEeBbIIAET (C YI€TOM HCIIOIB30BaHUs pe3epPBHBIX HCTOYHHUKOB) 25% MakcuMyMa
HArpy3KH y351a ¥ HaxoauTcs B npenenax no 50 MBT npu nutanuu y3na Ha
HarnpsxeHnu 220 kB (npu ycnoBuu coXpaHEHHs! TUTaHUS OTBETCTBEHHBIX
notpebureneil)
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[pu BeIOOpE cXeM NpPHUCOEAUHEHHUS EKTPOCTAHLIMH U MOHMKAKIIMX
NOJACTaHLHUHA K OCHOBHOM 3JIEKTPUUECKOM CETH JOKHBI YUUTHIBATHCS OTBETCTBEHHOCTD
MMUTAaEeMbIX NoTpeduTenedl U HeoOXOAUMOCTh COXPaHEeHHs TPaH3UTa MOLIHOCTH

Cxembl npucoenuHeHus kpynasix I'2C u KOC Ha opranuyeckoM ToruiuBe Ha
BCEX dTanax BBOAA MOILIHOCTH JOKHBI 00ecrneurnBaTh BOSMOXKHOCTD BBIIAYH B
OCHOBHYIO CEThb MIOJHOH MOHIHOCTH 3JIEKTPOCTAHIINH (32 BHIYETOM Harpys3kH
COOCTBEHHBIX HYXJ U MOLIHOCTH, OT/IaBa€MOil B paclpelleNUTeNbHY0 CeTh) B 000
NIepHUoA roja v CyTOK Ipu pabote Becex orxonsamux BJI B yackl MakcumanbHBIX
Harpy3ok 22C Bbiaya NOJTHON MOILHOCTH 3JIEKTPOCTaHLIMM Jo/kHa ObITh o0ecreyueHa,
Kak MPaBuiIo, U MPU OTKIHOYEHHOHN oqHOM u3 orxoasamux BJI, B oTaensHBIX ciydasx
JIOITyCKaeTCs orpaHHYeHre MOLIHOCTH dJIEKTPOCTAHIU IPY YKa3aHHOH pEMOHTHOHN
cXeMe B pa3Mepax, He [IPEBBILIAIONINX MOIIHOCTh Haubonee KpynHoro 0Jioka

Cxema npucoenuHenus ADC Ha Bcex 3Tanax BBOAa MOILIHOCTH JOJKHA
obecrieuynBaTh BbIIavy [TOJHOM pacmojiaraéMoi MOITHOCTH JIEKTPOCTAHIHH B JIH000H
MepHoJ roJia ¥ CyTOK KaK IIpY HOpPMalIbHOM cXxeMe OCHOBHOH CETH, TaK U MpH
OTKJIIOYEHUHU OJHOH U3 oTxoasaumx BJI

Mexay ABYyMs y3JlaMHA OCHOBHOMH 3JIEKTPUYECKOH CETH CIIELyeT COOPYKaTh, KaK
npasuno, He 6onee 1Byx BJI onHoro Hanpsikenus [lpu Heo6xomumoctu
JOTMOMHUTENBHOTO YCUIICHHS CETH Clie/lyeT paccMaTpUBaTh Lienecoo0pa3HoCTh
coopyxenus BJI mo apyrum tpaccam unu nepexona Ha 6ojee BLICOKYIO CTYIIEHb
HanpsOKeHMs!

[Ipy NpoeKTUPOBAHUU Pa3BUTHSA SHEPrOCUCTEM U OCHOBHBIX JJIEKTPHUECKHX
ceTell JOJKHBI OBITH BHIIIONHEHBI pacyeThl TOKOB Tpex®a3HbIX U ogHodazHbeix K3 mis
BBISIBJICHUS] TpeOOBaHKH K KOMMYTALMOHHOH alnaparype U Apyromy o00py/I0BaHUIO
NpoeKTUpyeMsbIx PV, a Taxxe Asi IpOBEPKU COOTBETCTBHS alllapaTyphl B
nerictytoumx PY pacuetHsiM 3HaueHusM TokoB K3 Pacuertsr Tokos K3 (a npu
HeoOXOIUMOCTH U CKOPOCTEH BOCCTAHOBJIEHHS HANPSIKEHUH ) IPONU3BOASTCS MPH
pa3paboTKe CXeM pa3sBUTHS JHEPrOCUCTEM, pAaCUEThI BRIMOJIHAIOTCS Ha repcrnekTusy 10
7neT, a mpu pazpabotke cxeM pa3Butusa DIC A y37I0BbIX IIYHKTOB OCHOBHOM CeTH
JoJKHa OBITE Ipou3BeicHa olleHKa TokoB K3 Ha nepcrnekTuBy 15 aet

Ypornuu TokoB K3 (nepuoanveckoi cocTapisrolleit) Ha ITHHAX 3JIeKTPOCTAHIIHE
U [OJCTaHUMUN He JOJDKHBI IIpeBbllaTh IpH HanpskeHusax 110-150 xB - 31,5 kB, 220-
330kB -40 kB, npeBblllIeHHE 3TUX YPOBHEH JOIMMycKaeTcsa B OTAEIbHBIX CIIyYasx JHIIb
[IpY HAJTHYKH CIIELHAIBHBIX 060CHOBAHHUM

B mpoekrtax passutis D9C U 2IeKTPUYECKHX ceTeil HapsAIy ¢ onpeneieHUeEM
MeCTa pa3MEeIIeHHs U MOIIHOCTH 0OBEKTOB (3NeKTPOCTAHIINM 1 [TOHMKAIOIINX
MOACTaHUUN) IPOU3BOIUTCS MPEABAPUTEIbHBIA BEIOOD MPUHIMITHAIBHBIX CXEM
AMEKTPHUUECKUX COeNUHEHUN 1 OCHOBHBIX ITapaMeTpoOB OOBEKTOB C YIETOM YCIIOBHI HX
pa6oTsl B 9DC U B COOTBETCTBUHU C TPeOOBaHUIMU HOPM TEXHOJIOTHYECKOTO
npoextupoBanusg ['DC, TOC, ADC u noacranuuit 35-750 kB

|0
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Ha ocHoBe npoekTHBIX pa3paboTok cxeM pa3BuTus 2IC U yuyacTKOB, K KOTOPbIM
MPUCOEJUHAETCSH INEKTPOCTAHLIUHN, MPeABAPUTENLHO ONMPeaEsIOTCS TaKKe
HaNpsKeHUs, HA KOTOPBIX BbIAAETCS MOLIHOCTD MJIEKTPOCTAHIIMU B OCHOBHYIO
3NEKTPHYECKYIO CeTh (KaK MpaBuJlo, MPUHUMAETCS He OoJiee IBYX HaNpPSHKEHUH), Yucio
1 Hanpassienue BJI, oTxoagiuux ot PY KaXI0ro 13 noBbIIEHHBIX HAIPSHKEHUH,
pEeKOMEeHIyeMoe paclipe[e/ieHHe arperaroB Mex 1y HanpsbkeHUSIMH, Heo0X0IUMOCTb
CBSI3U MEXIY AByMS PY IOBBIIEHHbBIX HAIIPAXKEHUH U NIEPETOKU MOLIHOCTH I10 3TOH

CBA3H (PIJII/I MOIIHOCTB aBTOTpaHC(bOpMaTOPOB CBSBH), Tp€60BaHI/Iﬂ K INIaBHBIM CXEMaM,

a B HEKOTOPBIX CIIy4asx U K 3JIeKTpooOOpyAOBaHHIO 3JIeKTPOCTAHIMH, CBSI3aHHbIE C
obecrieyeHHEM YCTOHYMBOCTH MapajuiebHOH paboTe! U mpuMeHeHHeM [1A
(cexiuonupoBanue WuH PY, pazMmep aBapuiiHo# pa3rpysku), 3HadeHus Tokos K3 Tlo
AaHHBIM MpoekTa pa3sutus IDC ycTaHaBIMBAETCS, KPOME TOrO, MPeJeiIbHO
JAOMYCTHUMOE IO YCIIOBHSAM aBapuHHOTO pe3epBUPOBaHUS (pe3epBbl MOIHOCTH U
IPOILYCKHO# CIIOCOOHOCTH OCHOBHBIX 3JIEKTPUYECKUX CBS3€i ) 3HaUeHHE MOILHOCTH,
KOTOpas MOXKeT OBITh MOTEPSIHA NPU MOBPEXKIEHUH TI000r0 BRIKIIOYATENA
3JEKTPOCTAHIMH, B TOM YHUCJIE IIHHOCOSAUHUTEILHOTO WIIH CEKIIMOHHOTO

3.2.7. HpoexTtsl noacrannuii (IIC)

Jns BeinonHeHHs MpoekToB noHmxkauux 11C npu npoekTupoBaHNH pa3BUTHS
20C ¥ aNeKTpHUECKUX ceTel (a TakxKe IpYU IPOEKTUPOBAHHH CXEM BHELIHETO
3NeKTPOCHAOKEeHHs KPYIIHBIX IIOTpebuTeneil) rpeaBapuTeNbHO ONPENENIIOTCsS paioH
pasmeuienus [1C, Hanpsoxkenus PY, pekoMeHlyeMble IpUHIUITHANBHbIE CXEMBI
NMEKTPUYECKUX COeTUHEHUH PY (B mpoekTax pa3BUTHSA U IEKTPUUYECKUX ceTell - PY
110 kB u BpImIe) U TpeOOBaHUA K CEKIIMOHUPOBAHUIO CETH, YHUCJIO, MOLTHOCTD U
HOMUHAJIbHBIE HaNPsDKeHUS TpaHCHOpMaTopoB (aBTOTpaHCHOPMATOPOB),
anekTpudeckue Harpy3ku [1C Ha pacdeTHble nepuoabl, Yucio U Hanpsxenne BJI 110
KB U BBIllIe U TIpeieNnbl peryIupoBaHus HanpsbkeHus Ha muHax [1C, T 1 MOUTHOCTE
KOMIIEHCUPYIOLIKX YCTPOHCTB, PEKUM 3a3eMIIeHHs HelTpael TpaHchopMaTopos, a
Takxke TpeOOBaHUS K CUCTEMHOH aBTOMAaTHKe

Hopwmsl TexHonorudeckoro npoextupopadus [1C ¢ BeICIIUM HanpshkeHHeM 35-
750 kB npexycMaTpUBalOT TakxKe 00513aTeIbHOCTh MPUMEHEHHS PEKOMEHIYEMBIX
THIOBKBIX cxeM PV Bcex HanpameHnﬁ HpI/IMeHEHI/Ie HETHITOBBIX CXEM IIOIIYCKACTCA
TOJIBKO IIPH HAJIMYHH TEXHUKO-3KOHOMHYECCKOI'O o0ocHOBaHUs (B YaCTHOCTH, IJIA
PEKOHCTPYHUPYEMBIX TOACTAHIINHN)

DTHMH HOpMaMU IIpeaycMaTpuBaeTcs ycraHoBka Ha [1C, kak npaBuito, IByX
TpaHCOpMAaTOPOB, YCTaHOBKA OOJIBIIETO KOMHYECTBA TPAHC(HOPMATOPOB JOIMYCKAETCS
IIPA HAJTHIHU TEXHUKO-IKOHOMHYECKUX 000CHOBaHUH, a TAK)XE B CITydasx, KOrjaa Ha
IIC TpeGyrorcs nBa cpenHMX HanpsikeHus JlomyckaeTcs B EPBBI MEPHOL
3KCITyaTalliy yCTaHOBKa OJTHOTrO TpaHchopmaTopa MpH ycIIoBUH obecneuenys
pe3epBHpOBaHMs IUTAHUA NOTpeOUTENeH 10 CeTAM CpeJHErO U HU3LIETO HaIpsKeHHH
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MouHocTs TpaHchOpMATOPOB AOJKHA ObITh 1OCTATOUYHA AJIS TOTO, YTOOL! MpH
OTKJIIOUYEeHHH HanboJjiee MOLIHOTO U3 HUX OCTaJIbHbIE MOTTTH O0ECTIEYHTh TUTAHHE
norpebureneii (Ha BpeMst peMOHTA WIH 3aMeHbl BRILIEALIEr0 3 padoThl
TpaHcdopMaropa) ¢ y4eToM JOMyCTUMOM Meperpysku U pesepsa 10 CETAM CPeHEro U
Huslero HanpspbxeHud g aByxrtpancdopmatopusix I1C npu oTCyTCTBUH
pe3epBUPOBAHMUS 110 CETSAM CPEIHETO M HU3IIETO HANPSKEHUH MOLIHOCTH KaX/IOTO U3
HHX BBEIOMpaeTcs ¢ y4eTOM 3arpy3ku TpaHchopmaropa He 6onee 70% MakcuMansHoi
Harpy3ku IIC Ha pacyeTHbIH Iepuox

IpoexTupoBanue oxHoTpaHchopmaropueix [1C gomyckaercsd IpH yCclIOBUM
pe3epBUPOBaHHS MMUTaHHUS TOTpeOUTeNell B COOTBETCTBUY ¢ TpeGyEeMBIM yPOBHEM
HaJIEKHOCTH HX DIIEKTPOCHA0KEHHS

Kak npaswio, Ha [1C ¢ Beiciuum HanpshkenueM Jo 500 kB ycTaHaBIUBalOTCS
Tpexctasnsie Tpanchopmartops! Ilpu otcyTeTBHM TpexdaszHbIX TpaHCHOpMATOPOB
HeoOXOAMMOH MOLIHOCTH MOTYT IIPUMEHATHCS CllapeHHble TpeX(a3Hbie WiIn
onHodasnble TpaHchopmaropsl Ilpy ycranoBke ofHOH rpymniibsl OAHOGa3HBIX
TpaHC(OpPMATOPOB MpeLycCMaTpUBAeTCs pe3epBHad da3a ¢ BO3SMOXKHOCTHIO
[PUCOEAMHEHHS C [IOMOLIBIO MepEMBIYEK (TIpYU CHATOM HamnpspkeHu#) Ilpu ycraHoske
JBYX TpYII HeOOXOOMMOCTE PE3ePBHOM (pa3bl HoJDKHA OBITE ONpesiesieHa TEXHUKO-
KOHOMUYECKMMH pacueTaMM C Y4eTOM pe3epBa 110 CETIM CPEIHETO HaMpsDKEHHUS

3 2 8 IlpoexkTHpOBaHHE CXeM 3J1eKTPOCTAHLIMI.

B HOpMax TexHonoruyeckoro npoexktuposanud TOC u ADC manbl yKazaHHs O
BBIOOPY THIIOB MOBBILIAIOIIMX TPAHC(POPMATOPOB B TPAHC(HOPMATOPOB
(aBTOTpaHCPOPMATOPOB) CBA3H MeX Ay PY NOBBIIIEHHBIX HANPSKEHUH U IO YCTAHOBKE
pe3epBHOM TpaHC(HOPMATOPHONH MOITHOCTU

B psne cny4aer BpiOop BapHaHTa CBA3M ABYX [TOBLIIICHHBIX HAINPSKEHWH -
HCIIONB30BaHKE ABYX TPEXOOMOTOUHBIX TPaHCPOPMATOPOB UITH aBTOTpaHCHOpPMATOPOB
CBSI3U MO cxXeMe OJIoKa reHeparop-TpaHc(popMaTop Wi B BUIE OTAEIBHBIX
TpaHchOpMaTOPOB, NPUCOETUHEHNE X Y€pe3 OAUH HIIHU JIBa BBIKIIOYATENs, YCTAHOBKA
OJTHOTO TPEXOOMOTOUHOr0 TpaHchopMaTopa WK AaXke OTKa3 OT TpaHCchOopMaTopoB
CBA3U - 0OOCHOBBIBAETCS TEXHUKO-3KOHOMUYECKUMHU PacueTaMy IIPH MPOEKTHPOBAHUH
T3C

Ha TOC (K3C u TOU), umeronmx PV renepatopHoro HanpsoKeHHs, CyMMapHas
MOIITHOCTE TPAaHC(QOPMATOPOB, CBA3BIBAIONINX 3TO PY MOBBIIIEHHOT'O HANIPSKEHMUS,
IOJDKHA 00ecreuuTh BhIIayy B JHEProCUCTeMY Beelt aKTUBHOHN U peakTHBHOMN
MOILIHOCTH 3NIEKTPOCTAHIIMM 32 BEIYETOM Harpy3ku COOCTBEHHBIX HYX]I M Harpy3Ku
CETH TeHepaTOPHOT 0 HAaNpPsHKEHHUS B IIEpUO] MUHIMyMa MECTHOH Harpys3ku JloypkHa
OBITE TaKXke obecIieueHa Bhlladya B CeTh aKTUBHOW MOIHOCTH, BhIpabaThIBaeMoi
3JIeKTpocTaHuueli B Hepaboune JHU

g?f/
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MoUHOCTh, YKa3aHHBIX TPaHC(HOPMaTOPOB NOKHA ObITh JOCTATOYHO s
anektpocHabxeHus noTpedburenei, MoMyyarUX NUTAHUE OT TeHEPaTOPHOTo
HaIPsKEHHs B TEPHOJ MaKCUMyMa Harpy3oK IpH BeIXOJE U3 paboTel Hanbonee
MOLLHOT'O reHepaTopa, npucoeauHeHHoro k atomy PY Ilpu onpenenenuu
He00X0oAUMON MOLIHOCTH TpaHC(HOPMATOPOB JOJKHBI OBITh YYTEHBI TAKKE YCIOBHUS
MUTaHUA OTpeOuUTeNIeH B JIETHUH NIEPUOJ, €CJIi MPU CHIKEHUU TeIUIOBBIX Harpy3oK
TpeGyeTcs OCTaHOBKA TeINIOPHKALMOHHBIX arperaToB

Kax et reneparop TOC momHocThio 300 MBT 1 6onee npucoequHATCS, Kak
IpaBUIIO, Yepe3 OTAENIbHbIE TpaHCPOpPMaTOPhl Ha CTOPOHE BHICOKOrO HalpsikeHus B
OTIENBHBIX CIydasiX pH HAIHYHK TEXHHUKO-3KOHOMHYECKOro 000CHOBaHHS
paspelaeTcs [onapHoe MpHcoeJUHEHHE TpaHCPOpMaTOpPOB ABYX OJI0KOB Ha CTOPOHE
TIOBBILIEHHOIO HallpsDKEHUS NHO0 IpHUCcoeAMHEeHNEe BYX F'eHepaTOpPOB K OJHOMY
TpaHchopmaropy ¢ paclierieHHsIMu 06MoTkamMu Bo Becex ciaydasx oObefuHEeHUS
OJIOKOB MEXIy reHepaTopaMu U TpaHCchopMaTopaMy JOJKHBI YCTaHABIHBATHCS
BeIKIFOUaTennn MoHo6mokn ADC, Kak MpaBuiio, NPUCOEIUHIIOTCS Yepe3 OTAebHbIE
TpaHcGOpMaTOPEI U BEIKIIOYATEIN Ha CTOPOHE MIOBBIILIEHHOTO Harnpsoxesus [Ipu
YCTaHOBKE C OJHUM peakTopoM MoIlHOCThIO A0 S00 MBT nByX 6510KOB reHeparop-
TpaHcopmatop HanpsxeHueM 330 kB u Belle fomyckaeTcs nonapHoe
IPUCOEJUHEHUE 3TUX TPAaHCHPOPMATOPOB HAa CTOPOHE MOBBIIIEHHOT'O HANPSKEHUS

Ha TOC c sneprobaokamu 300 MBT u 6onee u Ha ADC ¢ sHeprobnoxamu 400
MBT u Gosiee MOBpeXAeHUE WK OTKa3 IOOOro U3 BIKJIIOYaTeNeH, KpoMe CEKLIMOHHOTO
¥ IIHHOCOEIMHHUTENIBHOI O, He JOMKEH, KaK MpaBUJIo, IPUBOAUTE K OTKITIOYEHHIO Ooee
onHOro 6yoka unu Takoro 4ucia BJI, koTopoe HOMyCTHMO O YCIOBHIO YCTOHYHBOCTH
O3C Tlpu noBpeXACHUU UK OTKa3e CEKLIMOHHOTO UITH IIWHOCOETHHUTEEHOTO
BBIKJTIOYATEIEH, a TAaKXKe MPU COBNAJEHUH MOBPEKACHUS WIIN OTKa3a OJHOTO U3
BBIKJTFOUaTeJiel ¢ peMOHTOM JPYroro J0IMycKaeTcss OZTHOBPEMEHHOE OTKITIOUEHHE ABYX
sHeprobnokoB TOC uiu ABYX peakTOpHBIX 3HeprobdiaokoB ADC u takoro uucna BJI,
KOTOpO€ NOMYCTHUMO MO YCIOBUIO ycToHUUBOCTH DC

IToBpesxaeHue UK OTKa3 JII0O0ro BRIKIIOYATENS He AOJDKHEI, KaK IPaBUIIo,
IpUBOAUTH K OTKIIFOYEHHUIO Gonee ogHoi nenu (aByx BJI) Tpansura nanpspkenuem 110
KB v BbIllle, €CITH TPaH3UT COCTOUT U3 IBYX MapaieNIbHbIX Lierell PeMOHT oboro u3
BBIKITIOYaTenel HanpsoxeHHeM 110 kB u Beillle nomkeH OBITH BO3MOXeH Oe3
OTKJIOYEHHUA [TPUCOCTHHEHHA

Otxmouenne BJI, kak mpaBuiio, JOMKHO [IPOU3BOAUTLCS He Goiee 4eM qByMS
BBIKJTIOYATENISIMH, OTKIIOYEHNE [TOBBIIAIOIINX TpaHchopMaTopoB, TpaHchopMaTopos
CBS3H, TpaHC(HOPMATOPOB COOCTBEHHBIX HYKI - He 60Jlee 4eM TpeMs BBIKIIOYATESIMH
PV xaxJ10ro noBBIIIIEHHOTO HANPSXKEHU

IIpu coenunennn reseparopoB TOC B 6510ku ¢ TpeX0OMOTOYHBIMH
TpaHcopMaTopamu ( WIM aBTOTpaHC(HOpMaTOpaMH) MEXIYy T'€HEPaTOpOM U
TpaHC(hOpPMAaTOPOM YCTAaHABIUBAETCA BBIKJIIOYATEb
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Jns ADC HOpMBI TpefycMaTpUBAIOT TAKXKe YCTAHOBKY BBIKITIOUATENS MEXAY
reHepaTopoM U paboTaroliM B 6110Ke C HUM JIByXOOMOTOUHBIM MOBBIIIAOIINAM
TpaHchopMaTopoM PellieHus 10 yCTaHOBKE MeHEPaTOPHBIX BBIKJIIOUATENIEH, He
COOTBETCTBYIOLIHE 3THM YKa3aHHSM, JOJDKHBI UMETh CIeLHAIbHOE 060CHOBaHUE

Jna I'OC npengycMarpuBaeTcs BO3MOKHOCTb MPUMEHEHHS CIIEIYIOLIMX THIIOB
3NEKTPUYECKHX GJIOKOB OOMHOYHOTO OJI0Ka reHepaTop-TpaHcPopMaTop,
YKPYIHEHHOr0 6JI0Ka-HECKOJIbKUX THAPOTeHePaToOPOB, MOAKIIOYEHHBIX K OXHOMY
TMIOBBILIAOLIEMY TpaHCHOPMATOpy WK K Ipye oxHoGha3HbIX TPaHCPOPMATOPOB yepes
BBIKJTFOYATENH WK 6e3 HUX, 00be IMHEHHOr0 0JI0Ka - HECKOJIBKUX OJHMHOYHEIX WITH
YKPYITHEHHBIX OJIOKOB, 0OBeIMHEHHBIX MeX Ay co0oii O6e3 BhIKIIOUaTeNiel Ha CTOPOHE
BBICHIETO HaNpsKeHUs TpaHCGOpMaTopoB

4. O6ecneyenne Haaexsoceta II3C

4.1 PykoBoasimine yka3aHHs MO YCTOHYHBOCTH IHEProCHCTEMbI

411 O6mue mojioKeHHs

PykoBoasine yka3aHHs ycTaHABIUBAIOT TpeOOBaHKS, KOTOPBIM JODKHE
yIOBJIETBOPSTH SHEPrOCUCTEMA B OTHOIIECHUH YCTOHYHBOCTH

TpeboBaHUs K YCTOHYMBOCTH SHEPTOCUCTEMBI MOTYT OBITH H3MEHEHEI 110
CPaBHEHHIO C YKa3aHUAMH B HACTOSILEM JOKYMEHTE C Y4€TOM KOHKPETHBIX YCIOBUM
IIPH HAJTUYHH TEXHHUKO-3KOHOMHYECKOT0 OOOCHOBAHUS

Tabmmma 1

- . I'pynna HOpMaTHUBHBIX BO3MYILIEHHI

Bo3MmyineHus B CETAX C HOMHHAJIbHBIM HalpshKeHHeM, KB
110-220 330-500
OrxinoueHre mo00ro 3jieMeHTa CeTH 1 1
6e3 K3
K3 Ha aMHHH 371eKTponepexayu’
Onmnodaznoe ¢ ycrnewnsM AITB 1 1

(na 330 xB u Boizte - OAIIB, Ha 110-
220 xB - TAIIB)

Onnodasnoe ¢ HeycnemHeiM ATTB 1 1
(Ha 330 kB u Beime - OAIIB, na 110-
220 xB - TAIIB)**

MHoroda3zHoe ¢ ycremHbIM 1 Heyc- IT IT
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newHsIM ATIB **

OnnodazHoe ¢ 0TKa30M OJHOTO IT LI
BRIKJTIOUaTENA U neiicteueM YPOB

MHoro@daszHoe ¢ 0TKa30M OJHOTO 1| 1
BoIkTIOYaTend (g cereit 330-750 kB-

OJHOM 3 (a3 BBIKIFOUATENS) U

neiicrsueMm YPOB

*) _ Ha cBa3u ADC ¢ SHeprocucTeMoi
**) _ nipu obecreyeHny aBToMaTHyeckoro 3anpera AITB B ciydae Hemoraca
Hus IyrH HeycriemHoe AITB MoxeT He paccMaTpHTBaThCS
Pacuernas amutensHocTh K3 npuHuMaeTcs o BepxHel rpanulie pakTHUECKUX
3HAYEHHH, COOTBETCTBYIOIIMUX paboTe OCHOBHOH 3auIuThl [IpU NpOEeKTHPOBAHUM

JOIDKHEI IPUHUMATHCS MEPHI, obecrieduBaronye JMTeNbHOCTh K3, He mpeBsiatonme
yKa3aHHBIX B 120 la

4.1.2. HopmaTHBHbBIE BO3MYIUECHHS.

Bo3MmymieHHs, KOTOpbIE YUYUTHIBAIOTCS B TPEOOBAHUAX K YCTOMYUBOCTH
3HEeprocucTeM noapasaeiaeHsl Ha Tpu rpynnsl 1,ITu Il B cocTtas rpynn Bxomar
clie[ytolI}ie BO3MYILECHHA
a) oTkimodeHue stemenTta cetu 6e3 K3 u ¢ K3 (pacnpenenenue mo rpymnmnam

BO3MYILICHHUH yKka3zaHo B Tabn 1),

6) BO3HMKHOBEHHKE aBapUiHOro HebajaHca MOIIHOCTH 110 JIFOOBIM ITPUYHHAM -
OTKJTFOUEHUE reHepaTopa 1tk 0J10Ka reHepaTopoB ¢ OOIIMM BBIKIIFOYATENIEM Ha CTOPOHE
BBICILIETO HANPSXKEHUS, KPYIIHOH ITOACTAHIMU WK KpYITHOro rotpeduteins, [T wiu
ee 3NeMeHTa U Ip (pacHpeleneHue 110 IpynaM Bo3MYILIeHUH yKka3aHo B Tabi 2)

Kpowme Toro, B rpynimy 11 BkIro4aroTCs crieAyionise BO3MyIIEHNA

B) OIHOBPEMEHHOE OTK/IIOUEHHE IBYX LIeTIel, pacIIONOKEHHBIX B 00IEM
xopuaope Obonee ueM Ha IT0JIOBUHE JUIMHBI 60Jee KOPOTKOW JIMHUM, IIPY BO3MYLICHUH
rpymnie! I B coorBeTcTBHH € Tadn 1,

r) Bo3myieHnus rpyni I u IT ¢ oTkimroueHneM areMeHTa CeTH WiIM reHepaTopa,
KOTOpPEBIC BCJIEACTBHE PEMOHTA OAHOTO U3 BBIKJIIOUATEIICEU TPHUBOJAT K OTKIIIOYUECHHUTIO
ApyYTroro 3JIeMEeHTa CETH WUJIH reucparopa, INOAKNIOYEHHBIX K TOMY XK€
pacnperycTpoHCTBY

Ecnu npu KpaTKOBPEMEHHOM HapyIIeHUH 3JIeKTPOCHA0KEHHS KPYyTHOTO
noTtpeburens, Bei3BaHHOro K3, naysoii AIIB u T 1, Bo3MoxeH BoIOer qBurareseii c
MOCJIEIYIOIUM IPYNIIOBBIM CaMO3aITyCKOM, HEOOX0AMMO YUHTHIBATE BEI3bIBAEMBIii
3TUM Habpoc peaKTHBHOM Harpy3KH B Ka4eCTBE OJHOTO U3 BO3MYIIEHHH rpyIisl [

g¢



25

Tabnuua 1
HomuHanbHoe Hanpsbxenue,kB 330
Bpewms otkmouenus K3,c 0,14

Tabnuua 2
3HayeHue apapuiHOro HebanaHca MOIIHOCTH ['pynma
HOpPMaTHBHBIX
BO3MYIIEHUH
1 2
He 6ornee MOIIHOCTH reHepaTopa uiy 6j10Ka reHepaTopa, 1
Kpome Haubonee MOIIHBIX, UMEIOIIMX B HEOONBIIOM KOJIU-
Yectre B D2C
He menee HeOanaHca Jyist rpynisl I, Ho He Gosee
1) Han6onpie#t MOLTHOCTH reHepaTopa uiy O10Ka reHepa- II
Topos 232C,
1 2
2) MomnHocty AByX reHepatopoB ADC, MOAKIIOYEHHBIX K O11-
HOMY FeHepaTopHOMY 010Ky
He meHee nebananca ang rpynisl 1, Ho He Gonee
1) MoImHoCTH, MOAKIIIOYEHHOH K OJTHOH CeKIHH (CHCTeMe) II*

IIIVH WK paclpelyCTPORCTBa OJHOIO HAPSIKEHUS 3eKTPOo-

Crannun

2) 50% MOLIHOCTH 3NEKTPOCTAHIIUH

* - apapulinbie HeGanaHchl rpynnsl 1 oTHOcsATES K ciydaro, Korjia paccMaTpuBaeTcs
YCTOHYMBOCTE NapaulebHOH paboThl Mo CBA3SM co cMexHol DDC

4.1.3 KosdduuneHT 3anaca cTaTHYeCKOH yCTOHYHBOCTH N0 AKTHBHOMH

MOIIHOCTH B CCYICHHHU

Kosdduuuenr 3anaca ctatuieckoil yCTORYMBOCTH IO aKTHBHOM MOIITHOCTH B

ceyenuu (Kp) Beluucinsercsa no popmyie

9k
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Pnop - P - AP
Kp= (2)
P

rae Pnp - akTHBHAas MOILHOCTE, Tepe/laBaemas uepes3 paccMaTpuUBaeMoe CeYeHue
(repeToK B CEYEHHH) B PEIKUME, IIPEJETIBHOM I10 CTATUYECKOH yCTOHYHBOCTH,
P - mepeToK B ceueHHH B paccMaTrpuBaeMoM pexume, P>0,

AP - aMriuTy1a HeperyisipHBIX KoJieOaHui akTHBHOM MOILIHOCTH B 9TOM
CeveHHH B pacCMaTpUBaEMOM peXxuMe (IIPUHUMAETCs, YTO oA AeicTBHEM
HepeTyISAPHBIX KoNieGanuii mepeTok P u3MeHdercs B nuanazone P + AP)

Ornpenenenuie NpeaeapbHOrO MO CTaTHYECKOH YCTOHYHBOCTH NTEPETOKA B CEUEHUH
OCYHIECTBIIETCH YTSKEJICHHEM pexuMa (yBenuueHueM neperoka) IIpu atoMm
paccMaTpUBAIOTCS TPAEKTOPHH YTSKENCHHA PexKHUMa, NIPeACTaBstonre coboi
MOCJIE0BATENIbHOCTH YCTAaHOBHUBILMXCA PEXUMOB, KOTOPBIE MPHU U3MEHEHHH
HEKOTOPOTO IMapaMeTpa HIIM IPyIIIbl NapaMeTpoB MO3BOJISIIOT JOCTHYB IPAHMLIBI
00J1aCTH CTaTHYECKOH YCTONYMBOCTH

CnexyeT paccMaTpuBaTh yBEJIMYEHHUE TIEpeTOKa B CEUEHUH IS PSLa TPACKTOPHIA
yTSDKEIeHHs, KOTOphIe XapakTepHbl it D0C U paznuyaroTcs repepaciipesieleHueM
MOIIIHOCTH MeX]Ty y3/JaMH, HaXOJALIUMUCS C KOKIOH U3 CTOPOH paccMaTpHUBAEMOrO
cevyeHus: 3HadyeHue Prp ompenensercs 1o TpaeKTOPHH, KOTOPOH COOTBETCTBYET
HaUMEHbIIIas NpeeNbHas MOIHOCTh

JHomyckaeTrcsi paccMaTpUBaTh TOIBKO cOanaHCUPOBaHHEIE IO MOIIHOCTH CIIOCOOBI
YTSDKEICHUS PeXXUMa, T € TakUe, TPH KOTOPBIX YacTOTa OCTAeTCs IPaKTHYECKH
HeM3MeHHOH Ecnu s KOHKPETHBIX YCIOBHH yBEIHYECHUE NEPETOKA MOXET
BBI3BIBATHCS WM COMTPOBOXKAATECS 3aMETHBIM W3MEHEHHEM YaCTOThI, TO TAKUE CIIOCOORI
yTAXKEJEeHUS PeXrMa TaKkKe JOJKHBI OBITh pacCMOTPEHEI

IIpenenpHbIE MO CTATUUECKON YCTOMYUBOCTH NIEPETOKH OIIPEACIAIOTCS € YUETOM
neperpy3ky reHepaTopoB 10 TOKY pOTOpa, IOMyCTHMOH B TeueHHe 20 MUH

Bonblryio neperpysky pa3peiaeTcs yYYUTHIBAaTh (BO BCEX PEXUMAX, KpoMe
Moc/ieaBapuiHOr0), €CiIU 3a A0IYCTUMOE BpeMEHH Takas [leperpy3ka aBTOMaTHUECKU
JTUKBUANpYeETCS 0e3 CHUXKeHUS 3aaca yCTONYUBOCTH B CeUeHUU (aBTOMATUYECKHH
MYCK THIIPOTeHEPATOPOB, NEPEBOJI UX U3 KOMIIEHCATOPHOTO peXXHMa B aKTUBHBIH U
TII)

3HaueHue aMIUIUTYIbl HEPeTYISAPHBIX KoleGaHuii akTHBHOM MorHocTH (AP) B
paccMaTpUBaeMOM Ce4YeHMHU, BXoslee B (2), ycTaHaBIUBACTCs I KaXKIOI0 CEYEHUS
23C 1o JaHHBIM U3MEpEeHHH

[Ipy oTCYTCTBMM TaKUX JaHHBIX pacueTHas aMIUIATY1a HeperyIapHBIX
KosniebaHui akTUBHON MouTHOCTH, MBT, MOKeT OBITE ONpe/iesieHa MO BhIPaXKEHHUIO
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Pul Pu2
AP — K _______________ (3)
Pul + Pu2

rne Pul, PH2 - cyMMapHBle MOIIHOCTH HAarpy3Ku ¢ KaxJI0# U3 CTOPOH
paccMatpuBaemoro ceyeHust (MBT) - koabdunuent k ( MBT) npuHUMaeTcs
paBHBIM 1,5 - pu py4HOM peryupoBaduu u 0,75 - ipy aBTOMaTUYECKOM
peryJIMpOBaHHU U OTPaHHYECHHHU [IEPETOKOB MOIIHOCTH

B skcrnyaraiuy [uis KOHTPOJIs 3a cOOJII0IeHHEM HOPMATHUBHBIX 3aM1acoB
CTaTH4eCKOH YCTOHYMBOCTH CIIEAYET, KaK MPaBHIIO, UCIIOIb30BATh 3HAUEHHS IIEPETOKOB
AKTHUBHOU MOIITHOCTH

ITpu HeoGXOaMMOCTH MAKCHMAIBHO-IOMYCTUMbIE U aBapUHHO-IOMYCTHMBIE
TIEPETOKY 33al0TCs KaK (QYHKIHHY MEPETOKOB B APYTHX CEUEHHSIX U HANMPKEHUH B
Y3JIOBBIX TOUKaX 3HEProcUCTeMbl Takue MmepeToKd U HANpSDKEHUS ClIeyeT BKIIOUATh B
YKCJIO KOHTPOJIHPYEMBIX I1apaMeTpPOB

B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBHI B KQUeCTBE KOHTPOIHAPYEMBIX MOTYT
HCITOJIB30BATHCS U APYTHE MapaMeTphl peXXKUMa 3HePrOCHCTEMB], B YaCTHOCTH,
3HAYEHUS YTIIOB MEX/Yy BEKTOPaMH HaNpsDKEHHH 0 KOHIaM 3JIeKTponepenadu
JlomycTrMBIe 3HaUeHUSI KOHTPOJIMPYEMBIX [1apaMETPOB, IIPH KOTOPBIX 00eCIIeYHBaeTCs

HOPMAaTUBHAIH K03(QQUIIMEHT 3aaca 110 aKTUBHOM MOIIHOCTH, YCTaHABIMBAIOTCS Ha
OCHOBE PaciyeToB

41 4 Koa¢ddunueHT 3anaca no Hanpsi:KeHUIo B y3jie HArpy3KH
3HaueHus KodddullMeHTa 3araca 1o HanpsokeHuto (Ku) oTHocATCS K y3naMm
Harpy3K{ U BBIYUCHAIOTCA [0 (hopMyIie

U - Uxp
Ku = ~eemmacmaes (4)
U

rae U - HanpsyKeHME B y3JI€ B pacCMaTpUBaeMOM PEXHUME,

UKp - KpUTHYECKOE HANIPSKEHHE B TOM K€ y3IIe, COOTBETCTBYIOIIEe I'PaHHUIIE,
HUKe KOTOPOI IIPOUCXOIUT HApYILIEHHEe CTATHYECKOH YCTOMYHBOCTY IBUTaTesel

Kputuueckoe HanpsikeHHe B y3ie Harpy3ku 110 kB u BreItlle, kak nmpaBuio,
clienyeT HpUHUMATEH He MeHbIIUM, YyeM 0,7 UnoM u 0,75 Unopwm, roe UHOpM -
HapsHKeHHE B pacCMaTPHUBAEMOM y3JIe Harpy3KH MpH HOPMadbHOM peKUMe

Jns KOHTpOJIs 3a COOIMIOIEHMEM HOPMATHBHBIX 3aI1acOB II0 HANPSDKEHHUIO B y3Jie
Harpy3kH B 3KCIUTyaTallHOHHOH NPaKTHKE MOTYT HCIIONIBb30BaThCs HATIPSIKEHHS B
mobbIX y3nax cetu D2C JlommycTUMBbIE 3HaUYCHHUA HANPSXKEHUH B KOHTPOJIUPYEMBbIX
y3JlaX YCTaHABIHBAIOTCSL pacueTaMM pexumMoB 22C
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4.1.5 TpeGoBaHus K YCTOHYHBOCTH JHEProCHCTEMBDI.

[To ycnoBusim yctoliunBoctd 99C HOPMHUPYIOTCS MHUHHMAJIbHBIE
K03 GHUILIMEHTHI 3araca CTaTUYECKOH yCTOHYMBOCTH O aKTHBHOM MOLIHOCTH B
CeueHMX U IO HANPSIKEHUIO B y3iax Harpy3kd Kpome Toro, yctaHaBiauBaroTcs
rPYIIbI BO3MYIIEHHH, TPH KOTOPBIX AOJIKHEI 00ecrieunBaThesl KaK JHHAMUYECKas
YCTOWYHBOCTB, TaK U HOpMUpyeMBble K03 (DUILIMEHTH], 3arackl CTaTHUYeCKOH
YCTOHYHUBOCTH B [10C/I€aBAPUIHBIX pexuMax

OtH TpeOOBaHUS MOTYT BHITOJHATHCS IIyTEM

- YCHJIEHHS NIEKTPUYECKOH CeTH,

- YMeHBIIIeHUS BpeMeHu oTkioueHus: K3, ycoBepieHCTBOBaHUS U ONTHMU3ALMY
HacTpOUKH ycTpoiicTB AlIB (HampuMep, UCIIONIB30BaHUE KOHTPOJIS IIOracaHus AYTH B
nay3y AIIB, Bei6op nmopsaka noctasku JIOIT o HanpskeHue, U3MEHEHHE
amatensHocTH nay3el AlIB)u T,

- IIPUMEHEHHE CUCTEM M YCTPOICTB aBTOMATHYECKOr0 ITpeAOTBpalleHUs
HapylLIeHUH YCTONYHUBOCTH,

- U3MeHeHus pexuma padotel 2IC

Hopmupytores ko3¢ duiiMeHTs! 3anaca 0o alepuoandecKol cTaTHIecKon
YCTOMUUBOCTH, TIPH 3TOM B JIOIYCTHUMOM 00J1aCTH PEeXUMOB JJOJDKHO OBITH 00ecrieueHO
OTCYTCTBHE camopackauuBaHus Ecau caMopackaurBaHUe NPOSBISETCS, TO JOJKHEI
IMPUHUMATLCS MEPHI 110 YCTPAHEHHUIO ero MPUYHH, a ONIEPaTUBHO AOIKHO OBITh
TOTIONTHUTENBHO Pa3rpyKeHO cedeHHe, B KOTOPOM Ha0MogaroTes Konebanus, 10
UCK/ITFOUEeHHUS ITHX KoeOaHuit

JUis JOMyCTUMBIX MIEPETOKOB JAOJIKHO OBITh, KPOME TOTO, IIPOBEPEHO OTCYTCTBHE
TEPMUYECKOM Mmeperpy3kud 000py0BaHHUs C YIETOM JATHTEIBHOCTH CYIIECTBOBAHHS
peXkrma, a TakKe Jpyrue UMeIOLMecss OTPaHUYEHUS, He CBA3aHHbIE C YCTOHYHMBOCTEIO
SHEPrOCHUCTEMBI

3HaueHus noKazareneil yCTONYHMBOCTH JOIDKHEI OBITh HE HIDKE YKa3aHHBIX B
Tabn 3

Tabmuna 3
ITepeTox B MuBMMAaIIB- MuHHuMAaJb- ["pyrmmbl BO3MYIIEHHH, IPH
CeYeHUH Hble K03 du- |HBIE K03pdu- |KoTophix momxHa obecne-
IIUCHTHI 3a- IHUECHTHI 348~ YusaThcd yCTOﬁQHBOCTB B
raca o akx- raca mo Harm- CeuyeHuH
TUBHOH MOIIl- | pSDKEHHUIO, IIpY HOpMallb-  |IIpH PEMOHT-
HOCTH, KP Ku HOH cxeMe HOH cXeMe
HopmanbHsiit 0,20 0,15 1,IL,II 1,IT
YTsxeneHHBIN 0,20 0,15 1,IT 1

BeIHyX1eHHbIN 0,08 0,10 - -
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Ilpu npoexrupoBanny DIC B HOPMaJIbHOH CXE€ME U NPU HOPMAJILHOM IIepETOKe
YCTOMYMBOCTH MpU Bo3MyLueHuu rpymnns! 1 B cetu 500 kB u Huxe nomxHa
oOecrnieunBaThes Oe3 npuMeHeHus [1A

[pu skcryatauuu 32C B HOpMabHOH CXeMe K IPU HOPMATILHOM IIEPETOKE B
cillyuae BO3MYIUEHHS IpyNIbl | yCTOHUMBOCTD JOMKHA obecrieunBaThes 63
npuMeHeHus [1A, 32 UCKITIOYEHUEM TeX Clly4aeB, Korzaa

- BBITIOJIHEHUE TpeOOBaHUs MPUBOAUT K HEOOXOIUMOCTH OTpaHHYEHUs
notpebuTeneil Ui NOTepu rHIAPOPECYPCOB,

- B pe3yJIbTaTe BO3MYILEHHUS MIpeleNl CTaTHUeCKOH yCTONYHBOCTY B CEUEHUH
yMeHbIaercsa 6onee yem Ha 25%

ITpu 3TOM B yKa3aHHBIX Cily4asx, yCTOWYHBOCTH JOJKHA oOecrieunBaThes Oe3
Bo3aeiicTBus ITA Ha pasrpy3ky ASC

JInsg mycKOBBIX cXeM 00beKTOB JOIIycKaeTcs NpuMeHaTh ITA ans
IpeIOTBPALIEHUS HAPYIIEHHS YCTOHYMBOCTH NPH BO3MYIIEHUIX Ipymsl I, Ho Ge3
BO3/eHCTBHA Ha pa3rpy3ky ADC

[TocneaBapuiiHbIH pesKUM MOCIE HOPMATUBHBIX BO3MYILEHHUH JOKEH
yIIOBJIETBOPSTD CJELYIOUIMM TpeOOBaHHAM

- k03¢ GHULHEHTHI 3araca 0 aKTUBHOM MOIIHOCTH JOIDKHBI 01T He MeHee 0,08,

- k03 bHUIMEHTHI 3araca o HalpsLKeH o - He MeHee 0,1

JUTHTENEHOCTS MOCIeaBapUHHOIO peXUMa ONpEAETSeTCS BPEMEHEM,
HEOOXOJUMBIM JHCTIETYEepPY I BOCCTAHOBIIEHHUS YCIIOBUI HOPMAJILHOTO PEXHMa, KaK
npaBuiio, He OonbliuM 15-20 MUH

B Teuenue 3TOro BpeMeHU BOSHHKHOBEHHE NONONHUTEIFHBIX BO3MYILIEHHH (T €
HaJlOXKeHHE aBapUH Ha aBapuio) HE pacCMaTpUBaeTCH

Y CTONYMBOCTE ITPH BO3MYILIEHUH, IPUBOSIIEM K OCNabIeHNIO CEYEHUS, MOXET
He COXpaHAThCA (KpoMe YCJIOBHH, OTOBOPEHHBIX, B CAEAYIOIIMX CIIyqasX

- Ipefes CTaTUCTHYECKOH anmeproANYecKo yCTOMYHBOCTH B paccMaTpHBaeMOM
ceueHHH yMeHbInaeTcst 6onee ueM Ha 70%,

- peJie]l CTAaTUCTHYECKON alepUoAUYECKON YCTOHUHUBOCTH IO OCTAaBLINMCS B
CEUEHHH CBSA3sSM HE IPEBHIIIAET YTPOCHHON aMIUIUTY 1Bl HEPEryNIApHBIX KoeOaHui
MOIITHOCTH B 3TOM CEUEHHHU

[Ipu 3TOM JeneHHe IO OCTABIIUMCS B paGoTe CBSI3AM HE NOJDKHO MPUBOIUTE K
KacKaJHOMY Pa3BUTHIO aBapuH IIPH MPaBUIBHOM paGoTe [TA

B yKa3zaHHBIX CITydasX JOJDKHO OCYLIECTBIIATHCS aBTOMATHUECKOE pa3eeHue
33C 1o 3TOMY CEUeHHIO [0 BOSHUKHOBEHUS aCHHXPOHHOTO peXHMa HITH B ero
HayallbHOW CTafuu

B skcrumyaTanuy mo00e OTCTyIUIeHHE OT TpeOOBaHUH, OTHOCSIIMXCS K
HOpMAaJIbHOMY TePeTOKyY (IiepBas CTpoka Tabu 3), 03HaYaeT Nepexo] K BEIHYXKAEHHOMY
MEePETOKY U NOJDKHO OBbITh paspellleHo BhICIIEH olepaTHBHON MHCTAHIIMEH, B BeleHUH
WM YIIPaBI€HUU KOTOPOH HaxoAaTcs CBA3U dToro ceueHus [lepexon K BRIHYKIEHHOMY



30

MIEpETOKY B CEUEHUH Ha BpeMs NPOXOXKICHUS MaKCUMyMa Harpysku, Ho He 6onee 40
MHH , WJIH Ha BpeMsi, HeoOX0QHMOe Jiisl BBOJa OrpaHUYeHHH noTpeburenel, a B
MmocjieaBapHiHOM peXkuMe TakKXe Ha BpeMs, HeoOxoaumoe Aiist MOOUIM3alui pe3epBa
(B TOM 4HCJIE XOJIOJHOTO), MOXKET OBITH BHINOJIHEH ONEPAaTHBHO IO pa3pelleHHI0
JIEKYPHOTO TUCIIeTYEpa YKa3aHHOH BhICLIEH OnepaTHBHOH HHCTAHLIUK

PafoTa ¢ BBIHYXJIEHHBIM [IEPETOKOM He JOIYCKAeTCs, €CIIH HapylleHue
YCTOMYHUBOCTH B 3TOM peXHUME IpH Bo3MyileHusax rpynns! [ unu IT v npaBunsHOM
dyakuroHuposanmu [TA MoXeT npuBecTy K OTKIIOYeHUIO oTpeduTeneit ot AUP u
CAOH, cymMapHO#1 MOITHOCTBIO Oonee yeM B 10 pa3 npeBbILAIOIIEH BeIHUHHY
orpaHuueHus notpebureneif, Kotopas Tpedyetcs st 00eCieYeHUs HOPMATHBHEIX
rokasaresiell HOpMaJbHOrO IIEPETOKa

PaboTa ¢ BbIHY>XJIEHHBIM IIEPETOKOM B CEUEHHAX, IIPUMBIKaOuX K ADC, He
JOIyCKaeTcs

JoKHO NpeycMaTpUBATECA ABTOMATHYECKOE NTPEKPAliEHHE aCUHXPOHHBIX
pexumoB B DOC, Kak [paBUIIo, MyTeM ee JejleHns PeCHHXPOHM3AIMS KakK C
IIPUMEHEHHEM aBTOMAaTHYECKHMX YCTPOHCTB, TaK U CAMOIPOM3BOJIbHAS, TOJDKHA
pe3epBUPOBATHCS JICICHUEM

JloryctuMas IUTHTEIBHOCTh ACHHXPOHHOTO peXXuMa U Ciocob ero npeKpaieHus
yCTaHaBJIMBAETCS JIs Ka)KIOr0 CEUEHUs C y4eTOM HEOOXOIMMOCTH NIpeAOTBPALICHUS
HeJIOMyCTUMOCTH MOBpexAeHUH o6opynopanus IIC, NONOTHUTENBHBIX HapyILICHUH
CHHXPOHH3MA U HapyleHu# anexrpocHabxenus norpebuteneft Ilpu atom ocoboe
BHHMaHMe CJIeyeT yAeIITh YCTOHYUBOCTH IEKTPOCTAHIUI U KPYIIHBIX Y3JIOB
Harpy3Ky, BOJNH3H KOTOPBEIX MOXKET OKa3aThCs LEHTP KauaHUi

4 1.6 PacyeTrHas npoBepka BbINOJIHeHHH TpeOOBaHHI K YCTOHUYHBOCTH
IHEProcHcTeM

Pacuets! ycToiiuuBocTé DC U pacdyeTHas MpoBepka MEPOTIPUATHIA MO e
obecreyeHHIO ABISIOTCS HEOOX0JUMOH YacThio paboT 10 MPOSKTHPOBAHHUIO U
skcITyataiuu 92C

PacueTbl yCTOHYHBOCTH BBIMOJHAIOTCS TIPH

- BBIOOpe ocHOBHOM cxeMbl DOC U YyTOUHEHHH pa3MeNleHHs OCHOBHOI'O
obopynoBaHHs,

- BeIOOpe pabouux pexumon D2C,

- BEIOOpE MepOIIpHATHI AJist HOBBILIeHUs ycTolunBocTr D2C, BKIIOYAs CpeIcTBa
1A,

- OIpeeNeHNH MapaMeTPOB HACTPOHKU CUCTEM PETyIHPOBaHUS U YIIPABJICHHUS,
peneitnoi 3ammTel, AlIBu T,

- OIIpEEeTICHUH IlapaMeTpoB HacTpoiiku cucreM 1A, npeaHasHa4eHHBIX [
HOBEINIEHUs yeToHunBocTH 93C,

a\
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- IPOBEPKE BBITONIHEHUS] HOPMATUBHBIX [TOKa3aTesied yCTONYUBOCTH U APYTUX
TpeGoBaHui

Kpome Toro, pacueTsl yCTOHYHMBOCTH CIEAYET IPOBOJUTH IIPH pa3paboTke U
yTOUHEHUH TpeGoBaHUH K OCHOBHOMY 000PYAOBaHMIO IHEPrOCHUCTEMBI, peneiHoH
3alllATEe, aBTOMATHKE U CUCTEMaM PETyJIHPOBaHUs 10 YCIOBUAM ycToMunBOCTU DDC

Huxe 3aTparuBaroTcst BOIPOCHL, OTHOCSAILUECS K IPOBEPKE BBIMOIHEHUS
HOpPMaTUBHBIX TpeOoBaHUit pasaena 3, KOTopas BKIIOYAET pacueThl YCTaHOBUBIIUXCS
HOPMaJIBHBIX U IOC/I€aBAPUHHBIX PEXXUMOB, OLEHKY HX CTATUCTHYECKON YyCTOWUYNBOCTH,
orpeJiefeHre Ipeae/bHbIX 10 YCTOHYHUBOCTH PEXUMOB, BhIUHUCIEHUE KOIPPULIUEHTOB
3araca CTaTUYeCKOH yCTOWYMBOCTH, ONpeAe/ieHue YCTONYMBOCTH IIPU HOPMATHBHBIX
BO3MYLICHHUAX (pacyeTsl IUHAMUYECKOH YCTOHYHUBOCTH)

PacueThl YCTaHOBUBILIUXCS PEKUMOB

[1pu npoBepke ycToituuoct IIC cliegyeT paccMaTpUBaTh PEIKUMBI,
COOTBETCTBYIOIIKE XapaKTEPHBIM TOYKaM CyTOUHBIX H CE30HHBIX IPaQUKOB IreHepaluu
¥ noTpedaeHUs MPU BO3MOXKHBIX HOPMAJIbHBIX H PEMOHTHBIX CX€MaxX OTH PEXKHMBI
CJedyeT paccMaTpUBaTh Kak JIUTENBHO CYLIECTBYIOIINE

I'eHepaTopr!l B pacyeTax YCTAaHOBUBLIMXCS PEXKUMOB CllelyeT IIPEACTABIATD
HNCTOYHHKAMH HEM3MEHHOTO HAIIPSHKEHHUS (B pacUeTHBIX TOUKAX MOAAEpXKaHHUA
HaNpsOKEHUA) C 3aJaHHBIMU aKTUBHBIMHY MOIITHOCTAMM MUHUMAaJIBHOE 1 MAaKCUMaJIbHOE
3HAYEHUs pacrojiaracMoi peakTUBHOH MOILHOCTH PEKOMEHAYETCS 3a4aBaTh C YYETOM
3HAYEHUU HANpSKEHUS U aKTUBHOUN MOILHOCTH B JaHHOM pexxume Bo3M0XHO 3a1aHue
¢uKCUpOBaHHON PEaKTHMBHON MOILHOCTH (BMECTO HaIPSKEHU)

Y3nbl Harpy3KH clelyeT, Kak IpaBuio, IPeICTaBIATh He3aBUCUMBIMHU OT
HaIpsDKeHU 3HaUeHUSIMH aKTUBHOM U pEaKTUBHON MOIIHOCTH

[TapameTpsl mociieaBapuiHOTO peXuMa JODKHBI OBITh MOIYUYEHBI C YIETOM BCeX
N3MEHEHU, BBI3BAHHBIX [IEPEXOAHBIM IIPOLECCOM, B TOM uuciie ferictBueM 1A, a
TaKXXe OrpaHHYHTeNeH reperpy3k 00MOTOK BO30YKIEHNS FeHEPATOPOB U CHHXPOHHBIX
KoMmneHcaTopor [lpu cymecTBeHHOM HebanaHce MOLTHOCTU JODKHO OBITh YUTEHO
U3MEHEHUE YaCTOThI

VY35Bl Harpy3KHy MpU pacyeTe MocieaBapuiHoro pexuma cieayer peCTaBisaTh
CTaTHYECKUMHU XapaKTEepUCTHKAaMH I10 HalnpseHHIo ¢ yuetoM neticteus APHT, npu
HW3MeHEeHHH YacTOTHI sl TeHepaTOpPOB K Harpy3KH JOJDKHEI ObITh YUTEHBI X

e P=Y ~ Y, LA, T e Velaval

CTATHYCCKHUE XAPAKTEPUCTHURH T10 HAaCTOTE -

Pacuers! craruyeckoi yeroituusoctu 23C

B Tex ciydasx, korga o0gacTh aepuogUYecKOi CTaTUUeCKOM YCTOMUYHBOCTH
Onu3ka K 00J1acTU CyIIeCTBOBaHUS peXUMa, NOMyCcKaeTcss OrpaHUYHBATHCs IPOBEPKOH
CYLIECTBOBAaHHA peXxXxuma

B pacueTax aneproan4ecKoi CTaTHYECKOH YCTONYHUBOCTH, €CU B KAKOM-JIH00
y3Jie Harpy3ku Hapyuiaercd ycinoBue U > Ukp, TO COOTBETCTBYIOLIMHI PEXUM HYXKHO
CYHUTATh AllePHOJUYECKU HEYCTOHYHBBIM
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PacyeTsl konebaTenpHON yCTONYUBOCTH CllelyeT BBIIIOJHATD

- B YCJIOBHSIX IKCIUTyaTalluH, €CIIH HMEIOTCS JaHHbIe O BO3MO)KHOCTH
BO3HUKHOBEHHS HE3aTYXaIOMKX HIIH c1abo3aTyXxaroumx KonebaHui, s yTouHeHus
00J1acTH AOMYCTHMBIX PEXXUMOB H ollpesie/ieHus 3P heKTUBHOCTH Mep 1O
IpeloTBPalleHUIO KojiebaTenbHOro HapyLleHHsl YCTOHYHUBOCTH,

- [IpH IPOEKTHPOBAHHH, €CIH MOXKHO OXHUAAThH TPYXHOCTH 00ecIIeueH s
xone0aTensHOl YCTOWUUBOCTH, B YACTHOCTH, eC/TH Ha 3JIEKTPOCTAHIIUH Oy et
HCIIOJIb30BaTHCA HOBOE 00OPYZOBaHUE T€HEpaTOpBhl, CHCTEMBI B30y IeHUS U APB

['eHepaTOpB! IPU IPOBEPKE aNlEPUOINUECKOH YCTOHIMBOCTH B OONBIIMHCTBE
CIy4aeB JOMYCKAETCs NPEACTaBIsTh HCTOYHHKAMU HEH3MEHHOT0 HalpsDKeHUS (B
pacyeTHRIX TOYKaX IOALEep KaHHs HANPSKEHHUA, B 3aBUCUMOCTH OT THIa APB) ¢
33JJaHHBIMH aKTHBHBIMHM MOIIIHOCTSIMH, @ HArpy3K{ - CTATHYECKUMHU XapaKTEPUCTUKAMHU
0e3 yuyeTa peryJHpoBaHusl HanpsHKeHUs TpaHc(hopMaTopoB

OrnpeneneHue npesiebHbIX 110 YCTOHYHMBOCTH PEXHMOB

s onpenenienus KoddQuiineHTa 3anaca yCTOHYHBOCTH 110 aKTHBHOW MOIIHOCTH
B CEYEHHH BBITONHACTCS YTHKEIEHHE PEXKAMA TyTeM yBEJIHUSHHS [TEPeTOKa MOIIHOCTH
B CEYEHHH JIO MOTyUCHHS PeXXUMa, IIPEAETBHOIO [0 YCTOMYHUBOCTH

Tpaexropuu yTsKeNEeHUS peXUMa JOJKHBI B HauOobIIeH CTENICHH U3MEHATh
PeXHM paccMaTpUBaeMoro ceueHus PacyeTr yTskeleHHBIX peXXHMOB COIIPOBOXKIAETCS
IIPOBEPKOM HX CTATUUYECKON arepuoaNYECKON YyCTOMYHBOCTH

Jins yBeMueHus NepeTOKOB B PACCMaTPUBAEMOM CEUEHUH IIPU pacdeTe
PEKOMEHIYeTCs 3arpy’KaTh FeHepaTOpbl ¢ ONHON CTOPOHBI CEYEHHUs H PasTpyXaTh - C
IOpyroil cropoHs! Ilpu AOCTHXEHUH OrpaHUYEHHMH 110 MAKCHMAJIbHOM HMITH
MHHUMaJTbHOM MOLIIHOCTH [€HEPATOPOB AAJIbHEHIIeE YBEIUUEHHUE IIEPETOKA
PEKOMEHIYeTCsl OCYIIEeCTBISTh COOTBETCTBEHHO YMEHBIIIEHUEM WUIH yBEJIMUEeHUEM
aKTHBHOM U PeaKTHBHOH MOIIHOCTH Harpy3ku Eciiu Harpy3ka CHWXEHa 10
BO3MOXXHOT'O B peaJIbHBIX YCIOBHUIX MHHHMYMA, TO AJIs JajbHEHINETro YBEeNHYeHHS
NepeToKa cleAyeT OCYIUECTBIIATH [IePerpy3Ky FeHepaTOpOB, CHAB COOTBETCTBYIOLINE
orpaHu4eHus (1Mo TOKY CTOTOpa FeHepaTopa, [0 TOKy TpaHchopMaTopa, 1o MOITHOCTH
arperata wid 3Hepro010Ka U T I1 , KpOME OTPaHUYECHUH IO TOKY pOTOpa)

Ecnu paccMmaTrpuBaeMoe cedeHHe CBA3bIBaeT ABe YacTu DJC, IpuyeM MeHbIas
N3 HUX ABJIACTCA IIB(bHHI/ITHOfI, TO B KauecTBE OCHOBHOIO criocoba YTAXKEIJICHUA PeXHUMa
B 3TOM CE€YEHHHU ClIelyeT NPUHHUMATh YBEIUUeHNe Harpy3Ku AeduiutHo# yactu D3C

Ecnu mis KOHKpETHBIX YCIOBHI XapaKTepHb! HHbIE (PaKTOPbl, BEI3BIBAIOIIINE
yBEJIHYEHHE MTEPETOKA, TO TAKHE CIIOCOOBI YTKEIEHUS PeXKUMa TAaKKe JODKHBI OBITh
paccMOTpeHbI

[Tpu yTsDKeNneHUH peXrma reHeparopsl A0IyCTUMO NPEICTaBIATh Kak IIpy
pacueTe YCTaHOBHBILIETOCS PEKKMMa, OTPaHUYEHHs 110 PEaKTHBHON MOITHOCTH
reHepaTopOB JOJKHBI MPUHUMATECS, KaK yKa3aHO BbIIIE

q

%

f
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Ilpu HEeOOXOUMOCTH YYUTHIBAETCS H3MEHEHHE aKTUBHOM MOILIHOCTH
reHepaTopoB MO JeHCTBUEM CHCTEM BTOpUYHOTO perynuposanus [lpu stom cnenyer
CUYMTATh OTKIIOYEHHBIMH BCE YCTPONCTBA aBTOMATUYECKOTO YIIPaBIICHHUS,
IPENATCTBYIOLIUE JOCTHIXKEHHIO MTPENEIBbHOr0 NEPETOKa B JAHHOM CEUEHUU
(aBTOMaTHYECKOE OrpaHHYECHHE NIepeTOKa, IPOTHBOABapUHAT aBTOMATHKa)

KpymHbie y31bl Harpy3KH, pacrojioxeHHsle B MyHKTax J9C, rae npu
YTSKENEHUH BO3MOXHBI CyIIeCTBEHHbIE (6onee - 5-10%) u3MeHeHus HanpsHKeHus,
JOJIKHBI OBITH MpeACTaBIeHbl CTATHYECKUMH XapakTepucTuKaMu ¢ ydetoM APHT s
OCTaJIbHBIX HArpy30K AONYCTUMO NpUHUMAaTh PH = const, QH = const

[Ipu yTspKeneHHH pexuma criocoboM yBeIHUeHUs Harpy3KH pHpoOCT
PEaKTUBHOMN HArpy3KH NPH OTCYTCTBUM (PAKTUUECKUX NAHHBIX PEKOMEHIYeTCs
TIPUHUMATh MPOTIOPLIUOHATBHBIM PUPOCTY aKTUBHOM Harpy3ku ¢ ko3¢ duiiueHToM
MPOTIOPLHOHANBHOCTH, paBHEIM 0,5-0,7 MBap/MBT

[Tpu paccMOTpeHUHU TPACKTOPUH YTSKETCHUS C 3aMETHBIM U3MEHEHHEM YacTOTHI
IS TEHEPATOPOB ¥ HArpy3KHU IOJKHEI ObITh JOMIOJHUTENBHO CTaTUYECKHe
XapaKTepUCTUKU MOILHOCTH I10 4YacTOTe

OnpeneneHne KPATHIECKOrO HANPSHKEHUS B y37i€ HATPY3KU UMeEeT CleIyolne
CHIOCOOHOCTH

Ecnu y3en Harpy3Ky COIEpKUT CHHXPOHHBIE ABUraTeNu, paboTaromue ¢
oTkIoueHHBIM APB, 10 KpUTHUYECKOE HanpsyKeHUe clieayeT MPHHUMATh paBHBIM 0,85
UHowm, 71 yTouHeHHs TPEOYIOTCS pacyeThl, yYUTHIBAIOIINE [TapaMeTphl IBUTaTeNel u
UX CHCTEM BO30YXIEHHS

Ecnu y3en Harpy3KH COAEPKUT CreLUPUUECKUE IEKTPOIIPUEMHUKH (HanpuMep,
3NEKTPONPUBO/BI MOCTOSHHOTO TOKa), TO 3HadeHHs UKp CllefyeT co34aBaTh C yUETOM
COOTBETCTBYIOIIUX BEOMCTBEHHBIX HOPMAaTHUBOB

Ecnu y3en Harpy3KH COIEPKUT IIPOTSKEHHBIE HIIH CUIILHO 3arpy)KeHHbIE THHUH
pacnpeeUTeNbHON CeTH (He BKIIIOYEHHBIE B PACYETHYIO CXEMY IHEPIOCHUCTEMBI), TO
KPUTHUECKOE HANPsKEHUE NOKHO OBITh YTOYHEHO pacyeTaMH IO CIeNHabHOM
pacyeTHOM cxeMe B 3Toi cxeMe yUUThIBAalOTCSA paclipefeluTebHas CeTh, MUTaeMas
OT paccMaTpUBaeMOro y37a, peryJMpoBaHue HAIPsHKEHUS [TOHKAIOIMNX
TpaHcPOpMaTOPOB, CTAaTHUECKIE XapaKTEPUCTHUKH 10 HAPSHKEHUIO BCEX OCHOBHEIX
CPYIII 31EKTPOYCTAaHOBOK M 3HA4YEHUS UX KPUTHYECKUX HanpsbkeHHW BHemrHsisa mo
OTHOULIECHHIO K y3iIy 4acTh DJC He yYHUTBHIBAeTCs, pacCMaTpUBaeMbIi y3es IPUHUMAETCS
B KadecTBe OanaHcupyrouero (bY) B nepsoM pacuere Hanpsbkenue bY npuaumMaeTcs
PaBHBIM HOPMaJIbHOMY HaIlpsDKEHHUIO B 3TOM y3i€ B nocnenyrommx pacyerax
HanpsbkeHHe BY ot pacyera K pacdeTy IMOHHKAETCS

KpuTtHueckoe HanpsykeHHe IPUHUMAETCS PaBHBIM MUHUMAIBHOMY HAITPSKEHHUIO
GaslaHCHUPYIOLIETO Y3714, P KOTOPOM COXPAHSETCS CTaTHYECKas alepuoaudecKas
YCTOHYMBOCTD y3/1a Harpy3Ku, HO He MeHee 3Ha4yeHui UKp, YKa3aHHBIX BBIIIE

P g
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Pacuersl NHHAMHYECKOR YCTOWYHUBOCTH

B pacuerax qMHaMHuYECKOH yCTOHYMBOCTH ISl T€HEPATOPOB, OJIU3KUX K TOUKE
K3, pekomeHyeTcst NpUMEHATh pacueTHbie MOJAENH, B KOTOPBIX YYUTHIBAIOTCS
3/IEKTPOMarHUTHBIE NEPEXOIHBIE MPOLIEcChl B 0OMOTKE BO30YKIAeHHs U AeMIIDEPHbBIX
KOHTYpax, U TlepeXo/iHble Mpollecchl B cucTeMe BO30yxaeHus, BKioyas APB
OcTanbpHble reHepaTopsl JOMYCTUMO 3aMellaTh HEU3MEHHOM [0 BEIMYUHE IEPeX0JHON
BJ1C 3a nepexoaHbIM COMPOTUBIEHHEM

[1pu pacyerax KpaTKOBPEMEHHBIX NEPEXOJHBIX MPOLECCOB AOMYCTUMO, KaK
MPaBUWIO, IPUHUMATh MOLIHOCTh TYPOHH IIOCTOSHHOH

Ilpu pacuerax JUHAMUYECKOM yCTOMYMBOCTH Ui KPYITHBIX Y3/10B Harpy3k (B
0COOEHHOCTH PacIONIOKEeHHBIX BOJIH3U NOIPOOHO MOJEIHPYEMBIX IeHEPaTOPOB U B
CEYEHHUX, MO0 KOTOPHIM MOXXeT OBITh HapyllleHa YyCTOHUHBOCTD SHEPTOCHCTEMBI )
ClIeyeT HCIONb30BaTh YPaBHEHMS aCHHXPOHHBIX, & TAKOKe ¥ CHHXPOHHBIX JBUTaTeleH,
€CJIM MOLITHOCTD, ToTpebseMas nocieJHUMHU, 3HaYUTENbHA

s ocTaNbHBIX Y3JI0B HArpy3KH JOIyCTHUMO, KaK IMPaBUJIO, HCIIOIb30BaTh
CTaTHUECKHE XapaKTepUCTUKH, IPUYEM B TeX y3JaX, [Jie CHUXEHHE HallPsHKEHS B
niepexoIHOM pexuMe (rocine otkmoueHus: K3) ne npessimaer S - 10%, gomyctumo
MPeACTaBNIATh HArPy3Ky MOCTOSIHHBIM COIPOTHBICHUEM, a JJIA YIOAJIEHHBIX OT MecTa K3
- TAKXXe MOCTOAHHON MOIHOCTBIO UJIM YUUTHIBATh €€ B OanaHce reHepUpYyOMIUX Y3JI0B

CrnenyeT Takxe YYHTHIBATh CAMOOTKIIIOYEHHUS 3IEKTPOIPHEMHHIKOB MPH
IITyOOKHX CHIDKSHHSX HAIPSOKeHUS

[IpoBepka BBINOTHEHHS TPpeOOBaHUH YCTOMYUBOCTH MPH HOPMATHBHBIX
BO3MYILEHHIX JOHKHA OCYLIECTBIATECA ¢ yueToM feiicteus [1A, mpenHa3sHaueHHOMH
JUTSI aBTOMaTHYECKOT0 MpeloTBpalleHus HapyeHu# ycroitunBocty (AITHY), T e
BKJIFOYATh IpoBepKy 3¢ dextuBHOCTH AITHY

Pacuernsie Mogenu 93C yTOUHSAIOTCA Ha OCHOBE OIBITA 3KCILUTyaTAlMH C C
TIOMOIIIBI0 HATYPHBIX IKCIIEPUMEHTOB

42 Penelinasi 3aliiTa H yCTPOHCTBA pe3epBHPOBAHUSA NPH OTKa3e
BBIKJII0YATENEHN

Bce aneMeHTs! OCHOBHOM anekTpryeckoi cetd D3C ApMeHUH (JIMHUH,
TpaHc(opMaTOphl, aBTOTPaHCPOPMATOPBIL, IIKMHBI) JOJKHBI OBITh OCHAIIEHBI
OCHOBHBIMH ObIcTpoaeiicTByOIIUMHU P3, Bpems cpabaThiBaHNS KOTOPBIX HE MPEBbIIIAET

20-25 Mc, a cymmapHoe Bpems otkimrodeHusa K3 ¢ yuetoMm Bpemenu otkiodeHus (50 Mc)
- 80 mc

YctpotictBa P3 nomKHEI 0653aTENBHO OTKIIFOYUTE TIOBPEXIEHHE C
HCHOJIb30BaHHEM NPU HEOOXOIMMOCTH CPEACTB PE3ePBUPOBaHMS, [IOCKOJIBKY paboTa
SHEProCUCTEMBI ¢ HEOTKIIFOUEeHHBIM K3 HeBo3MoXKHa

Jna nukBunanuu K3 B ciryuae otkasza ocHoBHOH P3 wiu Beixmouarens BJI
(TpancdopMaTOopa) NpeayCcMaTpHBAIOTCS pa3HOOOpa3Hble CPECTBA U METOBI
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MOJCTaHLIUH

K cpenctBaM nanpHero pe3epBUPOBaHUs OTHOCATCA pe3epBHBIE
MHorocrynenydatsle P3 ot MexaydaszHbix K3 (mucranivonnsie) u ot K3 Ha 3emmio
(HanpaBneHHbIE TOKOBBIE HYJIEBOH MOCIIEOBATENIEHOCTH ), YCTPOUCTBA
TENEOTKIIIOUEHUS (Nepeqadyud KOMaHIbl Ha OTKIIIOUEHHE BBIKIIOUATENS, YCTAHOBIEHHOTO
Ha TPOTHBOIIOJIOXKHOM KOHILIE JIMHUH) IIpH cpa0aThIBaHUH NEPBOH AUCTAHIIMOHHOH P3

Hns ueneii P3 ucrionp3yroTcs Kak BEICOKOYACTOTHBIE KaHAJBI ¢ Iiepeadeit
CHTHAJIOB I10 IIPOBOAAM M TpocaM 3aiumaeMoit BJI, Tak u paguopeneiinsie kanansl B
psile ciy4aeB MPUMEHI0TCS 00a BUAA KaHAJIOB CBA3H 3a pyOexkoM [yt neneit P3 u
aBTOMATUKY HaxOOAT MPUMEHEHUE pajropeneiHble TMHUH ¢ Niepeadel CUIHAIOB KaK
B noJyioce TeneoHHOro KaHaja, TaK ¥ B nojioce 10 47 kI 1| Ipy CKOPOCTSAX MepenayH 10
40 xbon

ITo Mepe pa3BUTHS IHEPTOCUCTEM OCYIIECTBICHHE JAJIBHETO Pe3ePBUPOBAHMS C
TIOMOIIBIO P3 CMEXHBIX 3/1EMEHTOB CTAHOBUTCS 3aTPyAHUTEIBHBIM HITH
He3(h(QEeKTUBHBIM BCIIEICTBHE HEBO3MOXHOCTH oOecredeHuss HeoOX0aUMOi
YyBCTBUTENBHOCTH, TpeOyeMoii OBICTPOTH! oTKII0UeHUs K3, a Takke HecelleKTHBHOTO
OTKJIFOYEHHS OO0JIbIIEr0 YUCIa IPUCOSIMHEHUH

K cpenctBam 6nurHEro (MECTHOIO) pe3epBUPOBAHMS OTHOCSATCS YCTPOUCTBO
pe3epBHpOBaHus NpH oTKase BeIKItouaTeneit (YPOB), nybnupoBaHue - npiMeHeHue Ha
BJI nByX, a ”HOTAa M TPeX OCHOBHBIX P3 (00BIMHO pa3HBIX THUIIOB, HAIPUMED
muddepeHmanbHo-Ga3HON U IMCTaHIMOHHOMN ¢ nepeadeid KOMaH[ TEIEOTKITIOUCHH),
HNOJKIIOYEHHBIX K pa3HbIM TPaHC(HOPMATOpaM TOKa U HANPSKEHHS, pa3HBIM
aBTOMATUUYECKUM BBIKIIFOUATENAM (TIpeAOXpaHUTENIM) MOCTOSIHHOTO ONEPAaTHBHOTO
TOKa U BO3JCUCTBYIOIIUX HA pa3Hble KaTYIIKH OTKIIOUEHHUS BBIKIIOYATENS,
crieljiaibHble TOKOBBIE WM AUCTAaHI[UOHHBIE IIIUHOCOSAUHUTENbHBIX (UITH
CEeKLIMOHHBIX) BBIKJTIOYaTeNeHd, OCYLIECTBIAIOIIME B CITydae HATUMIHA Ha OTXOAALINX OT
IIMH 3JieMeHTaxX HeoTkrounBiuerocs K3 nenenue cucreM (MM CeKUHH) MIKH,
Onarofaps 4eMy MOBBIILIAETCS YyBCTBUTEIBHOCTD U CEIEKTUBHOCTH EHCTBHS
pe3epBHBIX P3, ocyliecTBIAOMUX JallbHEE PE3EPBHPOBaHNE

B nepcriexTuBe Bce 6onee MMPOKOe MPUMEHEHHE JODKHE HAlTH
MUKpPOIIPOLIECCOPHBIE KOMILIEKCE], COAepKaluye Hapsanay ¢ P3 cpencTBa TeXHUYECKOro
JHarHOCTHUPOBaHHUA, a TAKXKE yCTPONCTBa 1A 3allUCH aBapUHHON nHbOopMalK
Haxkomnnenue 6a3pl faHHBIX aBapuitHOH WHGOPMAaLUK MO3BOJIUT YIYUIIHTE KAK
OTIepaTUBHBIA aHAJIN3 IPOUCHISIITNX aBAPUIHBIX HapyIIeHHH, TaK U peTPOCTIEKTUBHEIH
aHaJIM3, IO3BOJISIOLINH OLIEHUTH IPaBUIBHOCTh IIPOTHBOABAPUUHBIX MEPOTIPUSTHIA,
BBISIBUTH HEHCIIPABHOCTH YCTPOICTB aBTOMATHKU

OcHOBHBIE TIPeUMYILECTBa MUKPOIPOLIECCOPHEIX YCTPOHCTB CBOAATCA K

CleqyIolmeMy

Qb
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- BBICOKasi HAZeXXHOCTh (DYHKIIMOHWPOBAHUS YCTPOHCTB 3a CYET NOCTOSIHHO
JNEeHCTBYIOUIEN CAaMOAMArHOCTHKH,

- IPOCTOTa TEXHUYECKOI0 U ONEPaTHBHOIO 00CIYKHBaHHsI [TPH MEHBLIMX
3aTparax Ha MOArOTOBKY MEPCOHANA W SKCILTyaTaluio,

- BO3MOXXHOCTSH I10JIy4€HHs JIIOOBIX GOpPM XapaKTEpPHCTHK,

- BO3MOXXHOCTD ITOJ[y4eHHUS YCTPOHCTBa, pearupyroLero Ha aBapuiHbie
COCTABJISIIOIIIE TOKA U HANIPSKEHHUS,

- aBTOMAaTUYeCKOe aAalTHPOBAaHUE K M3MEHEHUIO CXEMBI U PEXKUMa CETH,

- OZIHOBpPEMEHHasi HaCTPoiika B OJJHOM pelie HECKOIBKHUX KOMIUIEKTOB YCTaBOK C
BBOJIOM B paboTy r000ro U3 HUX ONepaTUBHOTO (C 11000ro ypOBHs ONEpaTUBHOTO
yIpaBlleHu:),

- perucTpallis aHaJIoroBoH ¥ TUCKPETHOH HHMOPMALMH B aBApHMHBIX peKHUMax
U nepejiaya 5Tol uHbopMaluu Ha 1000# ypoBeHb AUCHIETYEPCKOIO YIIpaBIeHus,

- KOHTPOJIb TapaMeTPOB HOPMATILHOTO PeXHMa C JTI000I0 ypOBHS
JUCHETYePCKOro yIpaBJIeHHUs,

- HHTErPUPOBAHHE C CUCTEMaMH KOHTPOJIS U YIIPaBICHHE OOBEKTOM,

- BO3MOXHOCTb BKIIIOYEHHS B OKCIIEPTHBIE CUCTEMBI KOHTPOJIA 32

IPOUCXOASIIMMH B 3HEPrOCUCTEME WX Ha 00BEKTE COOBITUAMMU B IIOMOIIIb
OlepaTMBHOMY IepCOHaNy U ciyx6am P3A

4 3. ABTOMaTH4YeCKOE IOBTOPHOE BKJIIOYeHHe

Bce BJI 4 MHOTHe LIMHBI OACTaHUMN OCHOBHOH ceTi IC OCHAIIeHbI
ycrporictBamu AlIB

BoccranapnuBast B paboTe MpH HEYCTOHYMBBIX OBPEXKICHUAX, JTOXKHBIX UITH
u3MHIHUX cpabaTteiBanuaX P3 muauu vnn munasel, AIIB crioco6¢TBYIOT
IpeJOTBPALEHUIO Pa3BUTHS aBapUHHBIX HapylIeHUH, BOCCTAHOBIEHUIO HOPMAJIbHOM!
CXEMBI CETH

4 4 TlporuBoaBapuiiHasi aBTOMATHKA

4 4.1. O6mine No/10KEHUS

JIns npenoTBpalieHHus BOZHHKHOBEHHUS U Pa3BUTHUS aBapUHHBIX HapyIIeHHH B
EDC u yckopeHHs BOCCTaHOBJIEHHS HOPMAaJIBHOTO PEXHMAa JOJDKHA [IPUMEHSITHCS
npotuBoaBapuiiHas aBToMatuka (ITA) Ee npumeHeHue no3BosieT MpeIoTBPaTUTD
BO3HUKHOBEHHE CHCTEMHBIX aBapHil, CONPOBOXKIAIIINUXCSA HAPyIIEHHEM
AIEeKTpOCHa0XeHHU oTpedbuTenel Ha 3HaYUTENbHON TeppHTOPUH

Kommnekc yctpoiicts ITA COCTOUT U3 HECKONBKUX MOJCUCTEM, PEATTU3YIOUINX
cnenyromue GyHKIUU

- aBTOMaTH4YeCcKoe NpeaoTBpallleH’e HapylueHus yeroiunsoct (ATTHY),

- aBTOMaTH4yecKas JIMKBUAAUMs ([IpeKpallleHie) acCHHXPOHHOTO pexuMa (AJIAP),

- aBTOMAaTHU4ECKOE OrpaHH4YeHUE CHIKeHHS YacToThl (AYUP),

a’l
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- aBTOMaTU4YeCcKoe OrpaHuyYeHue CHIDKeHUS HanpsikeHus (AHP),

- aBTOMAaTH4YeCcKoe orpaHuyeHHe nosbllleHus yacToTsl (AOITY) u HanpsxeHus
(AOITH),

- apTOoMaTHYecKas pasrpy3ka obopynosanus (APO)

VYerpotictsa I1A Mo COBOKYITHOCTH KOHTPOJIHPYEMBIX MPU3HAKOB JTOJIKHBI
BBIITOJIHATD CleAyoLue GyHKIUH

- OlleHHBaTh cocTosHue I3C,

- BBIBJIATE HATHYKE U OLICHHBATh TAXKECTh aBapUHHOI0 BO3MYIICHHS,

- ONpedensaTs HeoOXOOUMOCTh B TpeOyeMy10 HHTEHCHBHOCTD YIIPaBJISFOIIUX

Bo3elcTBuil (YB)

4.4 2 Ynpasaswowmue po3geiicreus IIA

Yerpoiicta [TA nomKHBI OCyIIECTBIATS CAEAYIOIINE OCHOBHEBIE Y B

- pasrpy3ka Typoun (PT),

- oTKJII04eHue reepatopos (OI),

- otirodeHue Harpysku (OH),

- mporpamMmHasi hopcupoBka Bo30yxaeHus renepatopos (®B),

- yOpaBJieHHe YCTAaHOBKaMH MPOJOJIEHON U NTONepeyHOH KOMITEHCAITHH

- hopcupoBka komrieHcanuy (PK), BriroueHue uyHToBeix peaktopos (DLIP),
OTKJIIOYEeHHEe HIYHTOBBIX peaktopoB (OLLIP),

- nenenue 3HeprocucteMsl (JC) Ha HECHHXPOHHO paboTaIOIIHE YaCTH,

- peayid3aliys pe3epPBOB MOIIHOCTH,

- oTkJroueHue otAenbHbIX JIOI u TpanchopMaTopoB CBA3H, CEKIHOHHBIX U
MEXTYIIHHHBIX BBIKIIOUaTeNnel, He npusojsuiee K JIC,

- BKJIFOYEHUE paHee OTKIIIOYEHHON Harpy3KH, HOpMalbHO OTKITIOYeHHBIX JIOT],
TpaHCHOPMATOPOB, BEIKIIIOUATEIEH

Hpyrue tunel YB pazpabateIBatoTcs, HAXOASITCA B CTAAWH BHEIPEHHUA HITH
HMeIoTCs 0oJiee OrpaHUUeHHYI0 00J1acTh IPUMEHEHUS, YeM YKa3aHHEIE BEIIIle

- 3JIEKTPUUIECKOE TOPMOXKEHHE TeHepaTOpOB,

- 3arpy3Ka [apoBbIX TypOHH BO3IeHCTBUEM Ha CHCTEMY PETyIMPOBAHHUS HIIH
MyTeM OTKJIIOYEHHUS] OTOOPOB BHICOKOrO AaBNeHHUs, TeINIOQUKAIHOHHBIX OTOOPOB,

- pasrpy3Ka H 3arpys3ka raapoTypOuH,

- yOpaBJI€HUE MOMIHOCTHIO NIEPEAAY U BCTABOK ITOCTOAHHOI'O TOKa H AP

Jo3uposate ¥YB pekoMeHnnyeTcs cTyneHsMH, T ¢ YB onpenenenHoi
HHTEHCUBHOCTH, 3apaHee MOATOTOBIEHHBIM K JIeHCTBHUIO IO COOTBETCTBYIOILIEMY
CUTHAITY

C y4eToM BO3MOXHOTO yiliepba renecoodpa3zHa onpeaeeHHas ouepeHOCTb
npuMeHeHus Y B, 3aBucsiag ot uenu Bozaeictaus, suaa [[A Menee
IpennoYTUTeNbHbIe Y B JOMKHBI HCNOIB30BaThCs MPU HCUEPHAHUHA BO3MOXKHOCTEMH
Oornee MpeAOYTUTENFHBIX HITH B KA4ECTBE Pe3epPBHEIX, a TAK)Ke IIPH HETOTOBHOCTH
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CUCTEMBI K peanu3anuu 6oee npeanourutensusix YB Ilpu Bei6ope ¥YB Heobxoaumo
YUUTBIBATH COCTOSTHHE DJIEKTPOTEXHUUYECKOTO U JHEPreTHYECKOro 060pyAOBaHus

Pasrpy3ka Typbun Pasrpyska napoBoi TypOUHBI OCYIIECTBIAETCS YEPE3 CUCTEMY
peryJIMpoBaHUs ¢ UCIIOIB30BAHUEM JBYX BXOJOB OBICTPOAEHCTBYIOIIErO -
3NeKTporuapasnuieckoro npeodpaszosarens (I1'TI) u MenneHHOAEHCTBYIOILETO -
MeXaHH3Ma yrpasieHus Typbunoit (MYT)

[TpuMeHsI0TCS JBa BUA Pa3sTPY3KU NapoOBbIX TYpOUH - KpaTKOBpPEMEHHas U
IUTUTENIbHAS

KpaTkospeMeHHas (MMIYJIbCHASA) pasrpyska naposoil TypouHs! (KPT)
npeAcTaBgeT co0oii GRICTpOE YMEHBIIEHHE MOIIHOCTH TYPOUMHEI 3@ CYET MPUKPBITHS
peryJIHpYIOILHX KIIallaHOB Ha HECKOJIBKO ceKkyHn [lpumensierca npu AITHY nns
YMEHBIIEHUS H30BITOYHON KMHETHYECKOH 3HEPTUU POTOPOB arperaToB Ha Ha4aJlbHOM
CTaJluM MIEPEXOAHOTO MpoLiecca, BEI3BAHHOIO aBapUHHBIM BO3MYILEHHUEM
MHTEeHCHBHOCTD BO3JIeHCTBUS XapaKTepu3yeTcs MIyOHHO! B CKOPOCTBIO Pa3rpy3Ku

Ocymectensercs KPT mopadent na 31T npsamMoyroasHOro UMITynibca ¢
SKCIIOHEHUUAIBHBIM €r0 CHATHEM B TEMIIE, IPUMEPHO COOTBETCTBYIOIIEM 3aTyXaHHUIO
3NIEKTPOMEXAHUYECKUX KoNeOaHHUH B 3HEProcucTeMe

AMITTUTYZa ¥ JUTUTENBHOCTD PSIMOYTOJNBHON YaCTH UMITYJIbCa BEIOUpaeTCs ¢
Yy4E€TOM 3KCIEPHUMEHTAIBHBIX 3aBUCUMOCTEH MTyOUHBI pasrpy3Kd OT IapaMeTpoB
MMITyJibca (MMITyIbCHBIX AuarpaMM) OObIuHEBIE qUana30Hbl H3MEHEHUS aMILUTUTY a6l 1-4
OTH ex , JnurensHocTd - 0,1-0,3 ¢

Crynenu KPT anexTpocTaHIIMH MOTYT OTJIMYAThCS aMIUTUTYI0H MK
JUIMTENBHOCTBIO MIPSIMOYTOJIBHON YaCTH UMITYJIbCa, & TAKXKe YHUCIIOM Pa3TPyKaeMBIX
arperatoB lIpu BeIGope cocTaBa arperaToB, yUacTBYIOIIUX B aBapUHHON pasrpyske,
ClIelyeT yUHTBIBATH OKUAAEMYI0O 4acToTy U 103upoBKy KPT, uMes B BuIy
OrpaHUYEHHOCTh pecypca KaxJoro arperara

JnurenbHas pa3rpy3ka naposo Typbussl (JIPT) unu orpaHuyeHre MOIIHOCTH
{(OM) npenctasnseT coboit iuTensHOE (Ha BpeMs CyIIECTBOBAHHUS [T0CIEaBAPHIHOTO
pE’KHUMa) yMEHBIIEHHE MOLTHOCTH 33 CUET IPUKPBITHS PETYIHPYIOMUX KIAaNaHOoB
TYPOHHBI B COOTBETCTBYIOLIET0 YMEHBLIEHHS [IPOU3BOAUTENIEHOCTH KOTIIOArperara
XapaktepHsyeTcs IMTyOMHOMN pasrpy3Ku, MOXET ocyIecTBIAThC yepe3 DI TI u (uin)
MYVYT Typ6uHBsl 1 JOMXAHA COIIPOBOXKIATHCS NoAauel COOTBETCTBYIOUX YB Ha
CHCTEMBI PETYJINPOBaHHA PeXXUMa KOTJIa

ITpumenenne JAPT nozBonser

- IPEIOTBPATUTh HapyILIEHUe YCTOWYHUBOCTH,

- TUKBUMPOBATh aCHHXPOHHBIH PEXUM,

- OPaHUYHTh NIEPErpy3Ky 000py0BaHHS

Crynenu orpaHH4YeHHs] MOTYT OTIMYATECS BEJTHYMHOM CHUrHANla OrPaHUYEHMs HITH
KOJIMYECTBOM pasrpyxaeMsix arperatoB JPT peanusyetcs arperaramu u
o01ecTaHIIMOHHEIMY ycTpoiictBaMu OM ArperatHele yCTpOHCTBa aBTOMAaTHYECKH

q4
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oTpabaThiBalOT 33JaHHYI0 OOLIECTAHLMOHHBIM YCTPOHCTBOM ITyOUHY OrpaHUYeHHUs
JlonyckaeTcs npuMeHeHre arperaTibix ycrpoiicts OM kak coaepixaliux, Tak ¥ He
CozlepIKallUX PeryIupyromuil KOHTYp, 3aMKHYThIH IO MOIIHOCTH arperara

B nepByto odepenp u3-3a Oonblieid TOYHOCTH OTPAHUYEHHS UCIIONB3YIOTCS
ycrpoiicTsa nepsoro Tina C noMouusio o611ecTaHIIMOHHOTO YCTpOHCTBa
pacrpezensercs 3aJaHHbIi 00beM pa3rpy3KH o arperaraM (3Heprodyiokam) ¢ y4eToM
HX peryJMpOBOYHOIO AUAra3oHa, a TAKKE C yUeTOM paclpeie/ieH!s arperaTos B
ciydae ocyitectsienus JIC Eciu cymMapHBIii peryIMpOBOYHBIH qHana3oH
3JIEKTPOCTAHLIUH MPH 3TOM OKa3bIBAETCH HEJLOCTATOYHBIM, BHIIOJIHSETCS
nonoyiHutensHoe O

OTxI04YeHre TeHEPATOPOB CIYKHT IS

- IPEeOTBpalleHHl HapylIeH!H yCTONYUBOCTH,

- TUKBUJALHH aCHHXPOHHOIO PeXKUMa,

- OrpaHUYeHHs MTOBBIIICHUS YacTOThI H Neperpy3ky 00opynoBanus

ITposoautcs OI" oTKnIOUEHNEM BBIKIIIOUATENNEH T€HEpaTOpOB MITH OJIOKOB
reHepatop - Tpanchopmatop OTKiIOYaeMble BRIKITIOYATENH ClIeAyeT BRIOUPATh ¢
Y4ETOM

- obecriedeHuss He0OXOAMMOTro OBICTPOIEHCTBUS ¥ HAJIEKHOCTH OTKJIFOYESHUS,

- KOJIMYEeCTBA F€HepaTOPOB, OTKIIOUAEMBIX IPYU BO3ACHCTBUN Ha
COOTBETCTBYIOLIHE BBIKITIOYATENH,

- CXeMBI BBEICOKOTO HAIIPSHKEHUSA 3NIEKTPOCTaHIIUH

Ha TOC u ADC, ecii COCTOSIHHE TEXHOJIOTHUECKOH aBTOMATHKY U CHCTEMBE]
peryJMpOoBaHHUs 4acTOThI BpAaIllEH!Us arperata He o0ecrneduBaeT HaIeKHyIo paboTy
6r10Ka Ha XOJIOCTOM XOIY WJIM C Harpy3koi COOCTBEHHBIX HYX, JOIIyCKAETCs
Bo3zelicTBUe ycTpoiicTBa Ol Ha 3aKphITHE CTOMOPHBIX KJIAMIAHOB C MOCAEAYIOMIMM
OTKITIOYEHHEM BBIKIIIOYATENIS, €CIIH MPH 3TOM OBICTPONEHCTBHE JOCTATOYHO JIs
BEINOJIHEHUS QyHkuuii [TA

ITpu BeIGOpe THa YB HeobxoauMo UMeTh B BUIY, 4to O

- Ha I'2C npennourutensHee, yem Ha TOC,

- Ha TOC mm ADC uenecoobpa3Ho JHIIE [TOCIE UCUEPITAHUS BO3MOXHOCTEH 1Mo

OM,

- Ha ADC cnenyeT MpUMEHATh B ITOCIIEIHIOIO OYepelb

Ilpu BEIGOpE OTKITFOUAEMBIX T€HEPATOPOB CIEAYET YIHUTHIBATH BOZMOXHOCTD
yIIep>KaTh arperarbl Npu paboTe reHepaTopoB Ha HArpy3Ky COOCTBEHHBIX HY XA

OTxro4eHne Harpy3Ku IIPUMEHSETCS U

- OIPaHMYEHHUS] CHIDKEHUS YaCTOTHI U HAPSKEHHUS,

- [IPEIOTBPAIUCHUS HAPYIICHHUs YCTOWIUBOCTH,

- JIMKBUJAIUN aCHHXPOHHOTO PEXUMa,

- OrpaHHYeHUS [leperpy3kyu 000pya0BaHHA

%{@0
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Ilockoneky OH cBs3aHO ¢ npsiMbIM HEAOOTITYCKOM 3HEPTHH MOTPEOUTEINAM,
pekoMeniyercs ucnons3oBaTs AI1B nocne OH

5 ABTOMATH3MPOBAaHHASI CHCTeMa AHCNeTYepckoro ynpasaeHua(ACHAY)

ABTOMaTH3UpOBaHHA] CUCTEMA JUCIIETUEPCKOrO yripaBieHus 6azupyromasncs Ha
COBPEMEHHBIX CPeICTBaX BBIUYUCIUTENBHON TEXHUKH, cOopa U 0ToOpakeHus
uH(pOpMaIHN 1oJKHA obecrneynBaTh 3pGHeKTUBHYIO noAaepXKy nepcorana LY Ha
BCEX 3Talax IUIaHUPOBAHUS PEKUMOB, OIIEpPaTHBHOIO U aBTOMAaTHYECKOrO yIIPaBieHUS

6 CpeacrBa AHCIETYEPCKOMH CBA3H

6.1. lucneruepckas Tesedonnas cssasb (ATC)

HATC pomxHa opraHu3oBbIBaTHCS 110 ABYM K Oojiee B3aUMHO pe3epBHpPYEMbIM
KaHaJlaM, OAMH U3 KOTOPBIX AODKEeH ObITh HEKOMMYyTHpyeMbIM KaHamnb! cBSI3M JOMKHEI
HMETb M0JIOCY NPOMYCKaHUA He MeHee 2 Kl Il ¥ TOJKHBI BKJIHOYAThCS ¢ 06eMX CTOPOH B
QHUCIIETYEPCKUE KOMMYTATOPBI

BeizoB no kanagam JTC [omkeH OCYILECTBIATBCS C IOMOIIBIKO IMPOCTHIX
KOMMYTaIIMOHHBIX MaHUMyIAuuid 6e3 Habopa HoMepa

6.2. PakcuMHJILHASA CBA3hL

Ha [l nomxkHa npenycMaTpuBarbes (PakCHMUIBHAS CBS3b [N TMEpenavyu
(hOTOKOMHI MeYaTHBIX U Ipad@UYeCKUX JOKYMEHTOB

6 3. Kanaas! Tenenndopmanuu
Kanans! teneundopmManuu MOryT ObITh ADYIUIEKCHBIMU HJIH CHMIUIEKCHBIMH U
paccuuTaHbl Ha paboTy co ckopoctamu 50-2400 bon

7 JoarocpoyHoe NJAHHPOBAHHE PEKHMOB

7.1 O6mue nosoxKeHus

Pemas 3amauy JONTOCPOYHOTO IJIAHUPOBAaHUA pexxuMoB, LITY 23C BrinonHser
cnenyromuye GyHKIUHA

pa3pa6aT51BaeT rogoBEIE, KBapTaJIbHEIE W MECAYHEIC EREN: (93 MOINIHOCTH AJIA
22C,

pa3pabarbIiBaeT TrOIOBble M KBapTajbHble IUIaHBl BBIPAGOTKH U IEPETOKOB
3JIEKTPOIHEPTHH,

MOATOTAaBIMBAET MPEAIOKEHHS 10 KOPPEKTHUPOBKE ITHX IIJIAHOB (COTJIaCOBBIBAET
C OKCIUTyaTallMOHHBIMH IOJpa3/IeiCHUsIMU pacipesiefieHle KBapTalbHBIX IIJIaHOB
MeXIy MecsllaMH KBaprajia),

pa3pabaTeiBaeT TOZOBBIE M CE30HHBIE CXEMBI MO YPETyJIMPOBaHHUIO CTOKa
BOAOXpaHMIUIL KackanoB I 2C,

ol
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KOHTPOJIMPYET BeAeHHe pexuMoB kackagoB ['DC u BHOCHT HeoOXoxuMble
u3MeHeHus B rpaduku cpaOOTKH M HANIOJHEHHUS BOAOXPAHUJINIL,

BeleT VY4YeT TEeXHHUKO-DKOHOMHueckux mnokazatesed [3C u  mposomut
3¢hHeKTHBHOCTH MCIIONB30BaHMS THAPOPECYPCOB,

BBIMTOJTHAET pacyeThl U aHaJIM3 00ecneyeHHOCTH TOIIMBHBIMH pecypcami,

y4yacTByeT B pa3paboTke OINEpaTHBHBIX IJIAHOB MO MCIIONB30BAHUIO Pa3THMUYHBIX
BUJOB TOIUIMBA M MEPONPUATHH TII0 BEAEHUI0 DJSHEPreTHYECKHX pEXHMOB B
COOTBETCTBHH CO CKJIaABIBAIOIIENCS TOINIMBHON KOHBIOHKTYPOH,

IPOTHO3UPYET JIEKTPOIIOTPEOIEHHE U THITOBBIE CYTOYHBIE IPadUKU HArpy3Ky Ha
MIEPHUOJ HOJIFOCPOYHOTO [TaHHPOBaHuA,

BBIMOJIHSAET pacueTbl SHEPreTHYECKUX pPEeXKHMOB M Ul XapaKTepHBIX AHEH
IUIAHUPYEMOTO MeproJa COCTaBIseT IpadMKy NMOKPBITHS Harpy30K, HeoOXoAuMbIe s
pa3paGoTKU MPOEKTOB ONTHMAIBHBIX JONTOCPOYHBIX IIAHOB BBIPAOOTKH H NEPETOKOB
3JIEKTPOIHEPTUH,

YUHTBIBAET TEXHUKO-IKOHOMHUYECKHE MOKa3aTeNld U aHAJIU3UPYET UCIIONb30BAHUE
OTAENBHEIX rpymn obopynosanus TOC,

paspabaTeiBaeT MEpPONPUATHA MO  YIYUILEHHIO CTPYKTYpPHl  BbIpabOTKH
SNEKTPOIHEPTHU U CHIDKEHHIO YIENBHBIX PacXo0B YCIOBHOTO TOILINBA,

aHAJM3UPYeT HCIOJIL30BaHHE MAHEBPEHHBIX criocobHocTed obopynosanus TOC
IpU peryTupPOBaHUH PEXHUMa,

OTIpeeNsieT AOMTyCTUMBIE 3HaYeHHs MOIIIHOCTH, BEIBOJUMOM B PEMOHT,

MOATOTABIMBAET MpPEIJIOKEHHUS [0 ONTHUMM3AIUH IUIAHOB KAIUTAIBHBIX H
CpeIHHX PEMOHTOB OCHOBHOTO 000pyIOBaHHUS 3NEKTPOCTAHINH,

COTJIaCOBBIBAET r'OOBLIE IUIAHbI TAKUX PEMOHTOB,

pa3pabaThiBaeT MECSYHBIE IUIAHBI PEMOHTOB OOOPYZOBaHHUSA, HaXOZSIErocd B
OlepaTUBHOM YIIPaBI€HHUU U BeAeHUH aucnerdepa LIV,

BeJIeT KOHTPOJIh BRIIOJIHEHHS [IJIAHOB PEMOHTOB 000pYI0BaHUS JIEKTPOCTAHIIHH,

yCTaHaBNWBaeT JIKCIUTyaTallMOHHbIE CXEMBI OCHOBHOM JJIEKTpHUHYECKON CeTH,
HaxoJsIlelcs B orepaTHBHOM noguuHeHuy LY,

pa3pabaTeiBaeT pexxuMbl DJC Ha XapaKTepHble NEepUOAbl Tofa (OCeHHe-3UMHHIH
MaKCHMYM, [aBOJOK, JIETHHH PEMOHT ¥ TJ ), @ TaKXe B CBSI3M C BBOJOM HOBEIX
00BEKTOB CUCTEMHOI'O 3HAYEHUs,

BBHIIIOJIHSIET pacyeThl [OTOKOpaclpeleNeHHs] M PEXUMOB HANpSDKEHHS B
OCHOBHOI1 ceTu 20C,

IIPOBOAMT JUISL XapaKTepHbIX OHeH mepuofa (Mecsl, KBapTan) pacdeTh
ONTHMAJBHBIX PEXHMOB OJJIEKTPUYECKOH CeTH 110 HalpsSKeHHI0 H PEeaKTHBHOM
MOIITHOCTH,

onpefenseT NMOPSANOK HCIONB30BaHMS CPEACTB PETyIUPOBAHUS HANPSHKEHHA H
3ajaeT rpadUKy HaNpsDKEHHs B TOYKaxX KOHTPOJIUpYeMBIX aucnerdepom LTV,

BeJleT OOIIHH KOHTPOJIb 32 3JIEKTPHUECKUX PEKUMOM,

Vo'
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pa3pabaTbiBaeT NPEIIOKEHHUs MO JUKBUAALMH B OCHOBHOH 3JIEKTPUUYECKOH CeTH
“y3kuX” MECT, MpPENATCTBYIOIIMX palMOHAIbHOMY HCIIOIBE30BAHUIO MOIIHOCTEN H
BEJIEHUIO ONTUMAIIBHBIX PEXKHUMOB,

aHAJIU3UPYeT CTPYKTYPY M IHHAMHKY IOTEPH B JIEKTPUYECKOIL ceTH,

onpenesseT MEPOIPUATH [0 CHWKEHHIO IOTEPh M YIYYIIEHUIO DPEXHMMA
HanpsKeHus,

pa3pabaTbiBaeT IIaHBI PEMOHTOB MEKCHUCTEMHBIX H OCHOBHBIX TPaH3UTHBIN
CBsI3eli, KOHTPONMUPYET BBINOJIHEHHUE 3THUX IIAHOB,

IIPOBOAMT pacueThl YCTOHYMBOCTH, TOKOB K3, aCHHXPOHHBIX pPEKUMOB,

omnpezeNnseT MaKCHMalbHO AOMYCTHUMEIE 3Ha4Y€HUs] MOIHOCTH, NepeAaBaeMoi 1o
OCHOBHBIM TPaH3UTHBIM CBA35M,

OILICHMBAET MapaMeTpsl NpeJeNbHbIX PEXXUMOB IS Pa3iIMYHbBIX YCIOBUN paboTh
35C, a TaKKe B CBI3H C BBOJOM B 3KCIUIYyaTallMI0 HOBBIX OOBEKTOB CHCTEMHOIO
3HA4YEHHH,

pa3pabaThIBaeT HJIH COIIacOBBIBAET TPeOOBAHMUS 110 OCHALIECHHIO OCHOBHOM CETH
33C ycTpoiicTBaMU peNENHOM 3alUUThI, IMHEHHON U IPOTHBOABAPUIAHON aBTOMAaTUKH,

BEIOMpaeT YCTaBKU peNeHHOH 3alluThl M aBTOMATHKH MEXKCHCTEMHBIX H
TPAH3UTHBIX CBS3EH,

COTJIaCOBBIBAET YCTaBKM W XapaKTepUCTUKH YCTPOMUCTB, HAXONAILIUXCA B
onepaTUBHOM BeleHHH aucneryepa L1V,

3amaeT 00beMbl U ycTaBku AYP u YAIIB,

JaeT YKa3zaHHd 0O INPUMEHEHHIO YCTPOUCTB CIIEHMAIbHOM aBTOMAaTHKH
oTkmroueHus Harpysku (CAOH),

IpY JUTUTENBHOM NeQULUTEe MOIIHOCTH U 3JIEKTPOIHEPTHU (IHEPropecypcoB)
MOATOTABIUBAET MPEUIOKEHUS 0 MPOJOJDKUTENIBHOCTH OIpaHUYEHUH IOoTpeduTeneH
10 MOIIIHOCTH M 2JIEKTPO3HEPTUH,

IIPU YTBEPXKACHUH 3THX OTpaHUHEHUN BBOJIUT M KOHTPOJIUPYET UX BBIIIOJIHEHHE,

coctaBiuster mo gaHHbIM PII cBomHble rpadukyd oOrpaHH4eHHI MOIIHOCTH
3NMEKTPOIHEPTHH U aBapUHUHBIX OTKIIOYEHUI MoTpeduTenel ¢ MATarONIUX [IEHTPOB

Hapsamy ¢ HemocpencTBeHHOH pa3paboTKOM MONrocpouHbIX pexumoB LIJTY
BBIMOJTHSET JIpyrde BakHbie (YHKLHH, OTHOCALIMECS K YPOBHIO JOJITOCPOYHOTO
IJIaHHPOBaHHA U CBA3aHHEBIC C ONTHUMMH3ALIUEH pPa3sBHTHA 33(:, obecrieueHeM JKCIIOpTa
3JIEKTPO3HEPruu B 3apyOeKHble CTpaHbl, COBEPLICHCTBOBAHHEM CHCTEMBI, METOJIOB H

CPCACTB OIICPATHBHO-AUCIICTUEPCKOI'O YIIPABJIICHHUs, OCHAIICHUEM 99C HOBBIMH
cpeacTBaMy aBTOMaTH3ally CUCTEMHOI'O 3Ha4CHHA

Breinonuas sty ¢yHkuud, 1JIY noaroraBiuBaeT NpeNIOXKEHHS [0 Pa3BUTHIO
20C, a Takxe
pa3pabaThiBaeT IUTaHBI BBOJA HOBBIX MOILHOCTEM KPYIIHBIX CETEBBIX OOBEKTOB,

%
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cornacoBbiBaeT MpoekTbl pa3suTus OOC, 3amaHMd Ha NPOEKTHPOBAHHE
3HEProoOBEKTOB CHCTEMHOIrO 3HA4EHHS, TEXHHYECKHX ITPOEKTOB M ITyCKOBBIX CXEM
3THX 3HEProoOBEKTOB,

y4acTByeT B pa3paGoTke TpeGOBaHUM K HOBOMY KPYITHOMY 3HEPreTHYECKOMY
00OpyIOBaHUIO, CpEACTBAM JHCIETYEPCKOIO0 M TEXHOJOTHYECKOro YyIpaBlieHus,
yCTpOMCTBAM  aBTOMAaTH4eCKOro yNpaBlieHHs aHOpMalbHBIMH M aBapHHMHBIMH
peXUMaMH,

PYKOBOAMT BHEIPEHHEM CPEJCTB M YCTPOUCTB CHCTEMHOIO 3Ha4€HUH,

NPUHAMAaET y4JacTHe B pa3paboTKe AUPEKTHUBHBIX MaTepHANIOB I10 IOBBILIEHUIO
TEXHUYECKOI0 YPOBHS IKCIUTyaTallii SHEPIOCHUCTEMB],

OpraHu3yeT BBITIOJIHEHHUE Hay4HO-HUCCIEA0BATENbCKHIX, OIIBITHO-
KOHCTPYKTOPCKHX U HallafOYHBIX paboT 110 MOBBIIEHHIO HAAEKHOCTH, IKOHOMHUHOCTH
pabotel DDC 1 ynydlIeHHIO Ka4ecTBa JIEKTPOIHEPTHH,

paccMaTpuBaeT W YTBEpP)KIAeT, BbIMONHAeMble no 3afjanusm LAY u OV,
paboTH! O Pa3BUTHIO U aBTOMATHU3AIMHU ONIEPATHBHO-AUCIIETIEPCKOTO YIIPaBICHNS,

ocyliecTBiseT oOIee TeXHUYECKOe PYKOBOACTBO JKCIUTyaTalldell CpeacTB
TeJleMEXaHUKH U CBS3M OpraHM3auUsIMH U NpenpUATUIMU OTPaciiy,

KOOPAMHUPYET CTPOUTENbCTBO U IKCIUIYaTalHI0 MaruCTPajbHBIX JIMHUH CBA3U
OTpAaciy,

SKCILUTyaTHPyeT TEXHWYECKHE CPEACTBA, KOTOPHIMH OCHAIEeHB! JUCIETYEPCKUI
MYHKT U BRIYUCIUTENBHBIN 1eHTp LTV,

pa3pabaTeiBaeT NOJIOKEHHS U HHCTPYKUUH [0 OIEPaTHBHO-IUCHETUYEPCKOMY
YIpaBICHHIO U IKCIUTyaTalluH,

BeIeT TEKYIIYIO H 0000IEHHY0 OTUeTHOCTE o pabote 33C,

OpraHu3yeT IMpPOBEeNCeHUE CHCTEMHBIX HCIIBITAHWH, CBS3aHHBIX C OINpeleleHHeM
PEXXHUMHBIX XapaKTepUCTHK 3HEProCUCTEMbl M BHEAPEHHEM CPENCTB aBTOMATH3alMH
yIpaBieHH peXUMamMu

Ilompaznenenna LIV ocyiecTBisieT METOAUYECKOE PYKOBOACTBO, obecreunBas
NpoBeICHHE €IUHOK TeXHHYECKOH TMONHMTHKH 110 ONEepPaTHBHOMY YNPaBJIEHMUIO,
COBEpIIEHCTBOBAHUIO METOJOB M TEXHHYECKUX CPEIACTB YTPaBlIEHHS U OpraHU3alud
YEeTKOIO0 B3aUMOJEHCTBHSI BCEX CTYIEHEM YNpaBleHHs U OpraHu3alfiyd YEeTKOTO
B3aUMOJICHUCTBHUs BCEX CTyINeHEeH HepapXuHu yIpaBiIeHUs

Oynxuun LJIY sHeprocucTeM MO HOITOCPOYHOMY IUIAHHPOBAHHIO DPEXHMOB
’KECTKO OrpaHH4YeHbl 001acThIO OTIIEPATHBHOMN U PEXHMHOMN paGoTh

pa3paboTKa BOIPOCOB MEPCIIEKTHBHOIO Pa3BUTHS SHEPTOCUCTEM,

IUIAHUPOBAHUE JHEPreTHYeCKOro IMPOU3BOJACTBA U TEXHHKO-DKOHOMHYECKHX
rokazareseH,

COCTaBJIeHME  TEXHHKO-DKOHOMUYECKHX  XapaKTEpUCTHK W  OIpeleclicHHe
JOMyCTHMBIX PEXUMOB paboTel 000pyIOBaHUS,

yo!
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PYKOBOJICTBO IMPOLIECCOM OCHALIEHUs 3HEProCHCTEMBl YCTPOHCTBAMU peneiHoi
3all{Thl, THHEHHONW W MPOTHUBOaBapUitHON aBToMaTuku, APUM, a Takxe pazMeuieHHeM
u HacTpoiikoii ycrpoiicts AYP, HAIIB, CAOH,

yyacTue B pa3padOTKE H BHEJPEHUH MEPONPHUATUH 10 obecrneyeHuIo
YCTORYMBOCTH MapauleIbHOW paboThl 2yieKTPOCTaHNUM, MOBBILIEHUIO HaJIEXHOCTH
INUTAaHHSA OCHOBHBIX Y3JIOB HArpy3kd u Haunbosnee OTBETCTBEHHBIX HOTpeOuTENEH,
YIAYYIIEHHIO 3KOHOMHYHOCTH PabOTBl 3NMEKTPOCTAHLMH M JHEPTOCHUCTEMBI B IIEJIOM,
MOBBILICHHIO MAaHEBPEHHOCTH M  YNPaBIAEMOCTH OCHOBHOIO  00OpYyIOBaHHA
3JEKTPOCTAHIUMH, CHIKECHHUIO IIOTE€PH 3JIEKTPO3HEPrHMH B OCHOBHOH JJIEKTpHUYECKOH
CeTH, YJIYyYLICHHIO KayecTBa JHEPIHH, aBTOMAaTH3allHMHM JUCIETYEPCKOrO YINpaBieHHS
SHEPTOCHCTEMOMN U IHEPrONpPeANPUATUAMHU (SHEProOOBEKTAMMU),

y4acTHe B NpoBepKe FOTOBHOCTH 3JIEKTPOCTaHUUHR U ceTel K paboTe B mepHo/sI
OCeHHe-3UMHEero MaKCHMyMa, NTaBOJIKa, TPO30BOrO Ce30Ha,

COCTaBJIEHUE AUCHETYEPCKUX HHCTPYKIMHA U T A

npeyIoKeHus Mo OanaHcaM MOLIHOCTH U NIEKTPOIHEPrHY, OKUAAEMbIE TUTTOBLIE
rpad¥Ky Harpy3Ki,

MaTepHabl JIIs SKOHOMUAYECKOTO paclpeeneHns MOLITHOCTEH,

CXeMbl OCHOBHOHM C€TM C T[apaMeTpaMd €€ OJJIEMEHTOB, YIPOILIEHHBIE
(SKBUBANEHTHbIE) PACYETHBIE CXEMBI,

)eJaTelbHble rpadUKU HaNPSKEHUS,

pe3yJIbTaThl KOHTPOJIBHBIX 3aMEPOB 10 3HEPTOCUCTEME,

CyMMapHBbIe rpaQUKy aBapHHHBIX ONpaHHYCHHH U OTKIIIOYEHUH moTpebuTenei 1
TA

Ilepconan cranuui nomy4aet ot LIJ[Y

JaHHBIE 110 ONTHUMAJIBHBIM JOITOCPOYHBIM IJIaHaM BbIPaOOTKaM 3NIeKTPOIHEPTHH
1 HCIOJIb30BaHUIO SHEPrOpeCypCoB,

YKa3aHWs 1[I0 OrpaHW4YeHHMAM, TMOMJIEKAIMUM YYEeTy TIpH JOITOCPOYHOM
IIaHUPOBAHUH,

JOIyCTUMEBIE 3HAYEHUS PEMOHTHOM MOIIHOCTH 10 MecsIlaM roja,

JUCIIETUEPCKUE MMOJIOKEHUA U HHCTPYKLIMH U T [T

7 2 TIpordozupoBaHHe
IIporgos Harpv3ox

B xawgecTBe wucxoaHoW uHDOpMAUMU s BCEX 3ajau  JOITOCPOYHOTO
TIAHUPOBAHUS HCITONB3YIOTCS 3a6aroBpeMeHHbIE IIPOTHO3bI AIEKTPUUECKMX HAIPY30K
Jlis Ka)XHoro MHTepBalia COOTBETCTBYIOLIETO roza (Hedens, Mecsll) NPOrHo3upyeTcs
3HEPronoTpediIeHUe M XapakTepHblE CYTOYHble TpadUKH HArpy3Kd - CpEIHEro
pabouero aHs, Cy000ThI, BOCKpeCEHbS U ITOHEACTbHUKA

ITporHo3 ocymiecTBIsieTcss Ha OCHOBE CTAaTHCTUYECKOM 3KCTPAIONANWH Ha
Oyaymiee npouwioro pexuma [Ipy 3ToM LenecooOpa3HO YUMTEIBATE OCOGEHHOCTH

m@{
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M3MEHEHHMsT  Harpy3KH  pasHblx  TIpynn  noTpebutened  (IpOMBILLIEHHBIX,
HEMPOMBILIIEHHBIX, OBITOBBIX) W oTpacieil NpPOMBIILIEHHOCTH [IporHosupyemas
Harpyska [MpPUBOJUTCS K CpeIHEeMecSYHbIM I@OTOJHBIM YCJIOBHSIM (Y4MTHIBACTCH
TeMriepaTypa Bo3dyxXxa H obnayHocth) [Ipu QOPMHUPOBaHHMH HCXOAHBIX IaHHBIX
dakTHyeckue CBEJEHHA O Trpadukax Harpy3kd M NOTpeOJIeHUH NPUBOAATCS K
HOMHUHAJIBHOM 4acTOTe

[IpornozupoBanre nOTpeGIeHHUS INEKTPOIHEPIHMM A KaXJIOro Mecsiua rona
OCYILUECTBJISETCS Ha OCHOBAaHMM apxXWBa 3a HECKONbKO (ropsaka 10) mer MecsuHoe
noTpebieHre 3IeKTPOIHEPrUu OlpedeNsieTcs KaK CyMMa MOTpeGieHHN OTAeIbHBIX
OHell 3a cpeguue pabouue OHH, CyMMBI CyOOOTHI, BOCKpeceHbs, IloHemenbHUKH,
npasJHAYHbBlE H NpeAnpasfHH4YHble AHU Ilp¥ 3TOoM JUIg  KaXIOro nepuona
NPOTHO3UPOBAaHUsA  YYUTHIBaeMas  INpPUBEJEHHOE  3HAUYE€HHE  3JIEKTPO3HEpIHH,
MepecyYHTaHHOe C YYETOM OTKJIOHeHHMS (akTHYeCKOro 3HaYeHWs YacTOThl OT
HOMUHAIBHOIO, a TaKxe TeMIlepaTypbl M OCBEUIEHHOCTH (0OJIaYHOCTH) OT
CpeJHEeMHOTONIETHUX 3HAYSHUH

OtnensHO AOMKEH NPOrHO3HPOBATHCI MaKCUMYM Harpysku

[Iporxo3 pacnonaraeMoi u paboyeil MOIHOCTH

Jlns onpeneneHus O6anaHca MOLIHOCTY M YHEPIHH Ha IpeAcTosmui nepuos (rox,
KBapTaJl, Mecsill, CYTKH) JO/DKHBl NPOTHO3MPOBATBCHA 3HAYEHHs pacrnojaraeMoi u
paboueit MomHocTH AtekTpocTaHiuid [Ipu 3TOM HEOOXOOMMO YUWTHIBATH Pa3phIBBI K
OrpaHMYCHHUS MEeKTpUdeckod MoinHocTH OC, oOBEMBI IIIAHOBBIX KANUTANBLHBIX U
TEKYIIUX PEMOHTOB )aBapHIHbIE CHHIKEHHS MOIIHOCTH OIPEleNsIOTCS BEPOATHOCTHBIM
pacyeToM Ha OCHOBE IT0Ka3aresell aBapuiHOCTH 00OpPYNOBaHHS)

VYxazaHHbIe COCTaBJISIONINE MOILHOCTH 3J1eKTPOCTAHIIUN JOTDKHBL
IIPOTHO3UPOBAThECS HA OCHOBE MpPUMEHEHHs KaK CTaTHCTHYECKHMX METOHOB
(craTUcTHUecKas OKCTpamoJsiLUg Ipouuioro Ha Oyaymiee), Tak H HOPMaTHBHO-
CIpPaBOYHBIX MaTepUajoB (HaIpUMep, periaMeHTHPYIOIIHX MEepUOAHYHOCTE H
IIPOJODKUTENBHOCTh  IUTAHOBBIX  peMOHTOB)  IIporpamMMel [ ykasaHHOIO
IIPOTHO3MPOBAHUS HAXOIATCS B CTaIuy pa3paboTKu

B 3aBucuMoCTH OT 32011arOBpeMeHHOCTH JOJITOCPOYHOIO ILNIaHUPOBAHUS (MecHll,
KBapTall, [OJ) Te WM UHBIE COCTABIAIONIME MOTYT OBITH ONMpeneNneHsl ¢ Gonbmell uiu
MeHbIIIeH CTelneHbIo JOCTOBEPHOCTH TaK, Hanpumep, € JOCTAaTOYHOU AOCTOBEPHOCTHIO

MOXeT OBITh yueTe BBIBOJ B “XOJIONIHBIN™ pe3epB M KOHCEpPBAILMIO MajIOOKOHOMHYHBIX
arperaros

MoUIHOCTH arperaroB, BBIBOJWMBEIX B KalWUTaJbHblE M CpeIHHE pPEMOHTHI,
ABJISIIOTCS TaKXKe MPaKTUYEeCKH ONpeaeeHHbIMH BEIUINHAMHU, [I0CKOJIBKY 3TH PEMOHTHI
TUIAHUPYIOTCA Ha FOJi, HCXOS U3 HOPMATHBHON NEePUOAUYHOCTH U HPOIOIDKUTEILHOCTH
¢ yuyetoM OanaHca MOUTHOCTH
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3HaueHHe MOIIHOCTH arperatoB TEIUIOBBIX 3JIEKTPOCTAHLMH, HaXOAALIMXCHA B
aBapHIHON PEMOHTE, OMpeesNisieTcs Ha OCHOBAaHUM BEPOSTHOCTHBIX XapaKTEPUCTHK 3a
psn et HabmoaeHU !

I[Tpu onpeienieHy 3HaYeHuil pacronaraeMoii 1 paboueit MOMIHOCTA HEOOXOIHMO
YYHTBIBaTh TaKXXe€ CE30HHOE CHIDKEHHE MOILIHOCTH  THAPO3IEKTPOCTaHLMA,
00YCJIOBJIEHHOE YMEHBIIIEHHEM HAmopa BO BPeMS BeCEHHEro IOJIOBOIBS H3-33a POCTa
YPOBHSL HIKHero Obedpa BcrnenctTBue OONMBIIMX PAacXoNOB BOIbI, @ B 3UMHHE MeECSIIb
CHI)KEHHMEM YPOBHS BepXHero Gneda u3-3a cpaboTKy BOZOXPaHHIHIIL

Hapsnmy ¢ mnporHo3om 3HauyeHHH pacmnosnaraeMoidi © pabodeil MOIHOCTH,
HEOOXOJUMOM /I TMOKPBITHA Harpy3KH, IpH JOJTOCPOYHOM  ILTAHHPOBaHHU
omnpenenseTcs KonuyecTBo 3nektposHeprun Wy, KoTopoe MoXeT ObiTh BhIpaboTaHO
3NIEKTPOCTAaHIHAMH B 1epBoM NpHOMDKEHUH BO3MOXHAas BBIpabOTKa 3NEKTPOSHEPrHU

OLICHHBACTC 110 YHCIHTY 4aCOB HCIIOJIB30BaHHA YCTAaHOBJICHHA MOIITHOCTH Ply

rae P, - ycTaHOBIEHHas MOIHOCTE 00OPYIOBAHHUS ONPENENEHHOTO THIIA,

Ty . 4hcno 4acoB WCMONBL30BAHWS YCTAHOBJIEHHOH MOLIHOCTH 00OpPYIOBaHHA
DaHHOTO THIIA

[Iporuo3 nokazaTeneid HaAeKHOCTH 000PYIOBAHUS H ANapaTyPhI

[Iporuo3 mnoxasarenell HaAEKHOCTH 3HEPIeTUYECKOTO U 3JIEKTPOTEXHHIECKOTO
000py/loBaHHs U anmnaparypbi, CpEACTB YIPABICHUS B YCIOBUAX IKCIUTYaTallMK OOBIMHO
OCYIIECTBIAETCS SKCTPANIOJSANMEH HIN “IIPAMBIM pacipoCTpaHeHHeM” Ha IPeICTOSIIUN
NepHOJ 3HAYEHUH MoKa3aTened HaAeKHOCTH, IOMy4yaeMbIX Ha OCHOBE CTATHCTHYECKHX
gaHHBIX [Ipm  ycnoBuM, 4Yro MpeACTOAMME TepHOxk  sBJIfgeTCS HE O4YeHb
NPOJOJDKUTENBHBIM (HEe IIpeBbIIAaeT 2-3 JI€T) Takod MeToJ MOXXKHO CYHTaTh
npueMieMbiM OJIHaKO BO3MOKHBI CIIy4aH, KOIZid Ha OCHOBE PETPOCIEKTHBHBIX JaHHBIX
HeNb3s MONYy4HTh JOCTOBEPHBIX 3HAUEHUH MOKa3aTenell HaJeXXHOCTH HEKOTOPOH JacTh
obopynoBaHus DTO HMeeT MeCTO, HallpUMep, TOTJa, KOIIa OIBIT IKCILTYaTaIllHH HOBOTO
o0opyaoBaHuUs ABISETCS HEJOCTATOUHBIM JUIS MOIy4YEeHHS [TOCTOBEPHBIX XapaKTePUCTHK
UX HaJe)XXHOCTH WM BOBCE OTCYTCTBYeT B psme ciyuae IMoKasaTelnW HaIeXKHOCTH
HOBOT'O OOOPYIOBaHHS MOXHO TMPHUOIMKEHHO OLEHWTh, paccMaTpuBas €ro Kak
CHCTEMY, COCTOALIYI0 M3 3JIEMEHTOB, /i1 KOTOPBIX MOIYT OBITh ITOSyYEHBI
XapaKTepUCTHKH HAJe)XHOCTH MO AAHHBIM O paboTe aHaJOTMYHBIX 3JIEMEHTOB WM IO
OAHHBIM MCOBITAHUNM €CId XK€ M 3TO HEBO3MOXHO, TO COOTBETCTBYIOIIME
XapaKTePUCTHKH MPUXOAUTCS IIPOrHO3UPOBATh C TIOMOIIBIO IKCIIEPTHBIX OIIEHOK

Taxum oOpa3om, OCHOBOI [UIs oNpe/ieneHHus 3HaUeHUH MoKa3aTeNeil Hale)KHOCTH
obopynoBaHus, HEOOXOAUMBIX A AMCIIETYEPCKOro YIpaBIEHHA Ha BCeX YPOBHIX
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TEPPUTOPHAIILHOM W BPEMEHHOH HMepapxuH, KaK MpaBHio, SBISETCS CTATHCTHUYECKas
oOpaboTka  peTpocneKTHMBHOW  HH(QOpMalMM O €ro  IOBPEXAaeMOCTH U
BOCCTaHaBJIMBaeMOCTH

[ToBpexkmaeMOCTh M  BOCCTaHaBIMBAEMOCTh O0OOPYJOBAHUS  OMNpPeLEsIsIOTCS
YCIIOBHUSIMH HM3TOTOBJICHHs, IKCILTyaTallid, a TaKKe W BHEIIHMMH (IPHPOIHBIMH)
ycnoBusmMu IToaToMy nipy cOope HH(OpMaLMK paccMaTpUBAOTCS MHOXKeCTBa COOBITHH
M YCIOBHH, MNpPH KOTOPBHIX IPOUCXOHAT OTH coObiTMA MHOXECTBO COOBITHI
xapakTepusyercs (axToM U KaJleHIapHbIM BpEMEHeM IOBpEKAEHHA 00OpyIOBaHUSA U
BBEIBOJIa 0GOPYAOBAHHUS B PEMOHT, BUIOM MOBPEXKIESHUS, XapaKTePOM H JIIUTENFHOCTHIO
peMoHTa MHOXECTBO YCIOBHH XapakTepusyercs OOL[MMH [aHHBEIMH JlieMeHTa
(HauMeHOBaHHWE, THN W TAapaMeTphl, 3aBOJ-U3rOTOBHTENb, I'OJ BBIIyCKa H T [ ),
YCIIOBUSIMH DKCILTyaTalluy, IPUYHHAMY OBPEXICHHH U BHIBOJIOB B PEMOHT H T 1

7 3 Pezeps
Pezepsn Ha3Hayenne pezepBa BennuuHa pesepsa

HonrocpodHoe
ITnanupoBanue

Haponano- KomneHcanus BO3MOKHOTO | 2-3% Pyaxe

X039 CTBEHHBIH MTOBBIIIIEHUA noTpebIieHus,
3a/1epPKKHU BBOJIA HOBBIX
MOII{HOCTEN

PeMoOHTHBIH Komnencaius BBIBOABI | 0,5-1% Ppaey

JUIS KallUTaJbHOTO M |000pYIOBaHUS B PEMOHT B OJ0BOH
CpeHero peMoHTa MaKCHUMYM Harpy3ku
To xe B nepuon netHero mposana|Jlo 9-10% Pp,c,

Harpy3kKu
Hns tekymero|To ke B mnepuox Maxkcumyma|3-4% Py
pEMOHTa HarpysKu
To xe B ocTasibHOE BpeMs 4-5% Ppaca
Jlnst aBapuitHoro | To xe B moboe Bpemst 4-5% Ppacn

peMOHTa
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8 KpaTkocpo4yHoe nJiaHHPOBAaHHE Pe)KHMOB
BrInoiHAs cBOM QPYHKLHMK MO KPaTKOCPOUYHOMY TUNIAHUPOBaHHUIO pexxumos, LITY

OCYLIECTBIAET, [MPOTHO3HUPOBaHHWE CYTOUHBIX TrpadUKOB  Harpy3ku Ha
NpPeACTOALUH TepruoA KPaTKOCPOYHOIO IUIaHMPOBAaHUS (OT CYTOK 0 HeJlemnu),

paccMaTpuBaeT (paspeliaer, OTKa3bIBaeT) 3asBKH, OMNpelenserca s Haubosee
CIIOHBIX pa3pellleHHBIX 3as1BOK YCIIOBHS MpOBeneHHs paboT,

JaeT yKa3aHHs 110 M3MEHEHHIO CXE€Mbl U MOJIOTOBKE PEXHMMA, KOPPEKTUPOBKE
NpenebHO NOMYCTUMBIX 3HAYCHHI MONIHOCTH, MNEPelaBaeMOH MO KOHTPOJIHPYEMBIM
CBSI35IM, HMCIIOJB30BAHMIO U HACTpPOHKe CpPEeACTB 3allMTHl M aBTOMATHKH, H3MEHEHHIO
rpa)UKOB HaIPHXKEHN B KOHTPOJIBHBIX TOYKaX U T I ,

orpeneiseT pabodyro MOIHOCTh JIEKTPOCTAHIINH,

coctaBiser OallaHCHl MOIHOCTH HAa YTPeHHHH M BeYepHHUH MaKCHMYMBI
Harpy3kKHy,

IpoBepseT NPH HEOOXOAUMOCTH 6allaHChl MOIITHOCTH Ha YaC HOYHOTO MUHHMYyMa
YYHUTHIBAET MaHEBPEHHbBIE BO3MOXXHOCTH MIEKTPOCTAHLIUH,

YCTaHABIUBACT Ui TPEACTOSALIEr0 KpPaTKOCPOUHOIO Iepuoja AONMyCTHMbIE
3HAa4eHUs BHIPAOOTKU JJIEKTPO’HEpruu KackagoB 1'O0C, monrocpouHsle pexHMBI
KOTOphIX paspabateiBarorcs LY, pyKoBOACTBYACH YTBEp)KIEHHBIMH TIpaduKaMH
HAMOJIHEHUS U CpabOTKM BOJOXPAHWUJIHWIN W YYHUTHIBas (DaKTHYECKOE IIOJOXKEHHE C
rUIIpopecypcamMy U METEOPOIOTHYECKYIO OOCTAHOBKY,

ompenersieT Hajlaraemble Ha pexumbl DDC rpaHHYeHHS TIO0 HCIOJIL30BaHHUIO
OT[eJBHBIX BHIOB TOIUIMBAa B COOTBETCTBHH C IUIAHAMH TOIIMBOCHAOXEHHMS H
haKTHIECKUM IOJIOKEHUEM C 3armacaMH TOILTHBA,

YCT@HaBIMBAeT  JUIMTENBHOCTh  HEOOXOAMMBIX  OTpaHWYeHHA  HarpysKH
notpebuTenell Mpy BBIABIECHUU NeUITNTa MOLIHOCTHU U IEKTPOIHEPTHH,

NPOBOJUT PacdeThl IO ONTHMM3ALKUU KPaTKOCPOUHBIX SHEPreTHYECKUX PEXKHMOB
22C,

paspabaTbiBaeT M yTBEpXKIaeT CYTO4HBIE IUIaHbl-Tpaduku paborsr D2C -
rpaguku  Harpy3skd  (morpebiseMoifl  MOIIHOCTH), CyMMapHOH  MOIIHOCTH
anekTpoctanuuii 32C,

nepeaeT 3TH rpapuKy AJI HCIIOTHEHHS,

OCYIIECTBISIET eXeHEeBHbI aHanu3 paborsr DDC 3a mpolleaue CyTKU B LETx
BBLISIBJICHUS IIPHYUH OTKJIOHEHHH OT 3aJaHHBIX IpaduKoB U OLEHKU JeHCTBHH
JEeXKYPHBIX AUCIIETYEPOB BHIMTOMHSIONNX IUIAH H KOPPEKLIHIO PEKHUMA MPU OTKJIOHEHHUH
OT YCJIOBHH paboThl, YIYTEHHBIX IIPU INIAHUPOBAHUH

KparxkocpouHblii 1pOrHo3 Harpy3ok 33C U 3HEProy3ioB

lIporHo3 pomxeH NpPOU3BOAUTHCS €XEIHEeBHO, OOBIYHO Ha KaXAbld yac
CIEeOyIOIUX CYTOK (a mepesi BBIXOAHBIMU M TMPA3JHUYHBIMH IHSMH Ha HECKOJIBKO
CyToKk) Bo3MoxHO Takke NpuUMeHEHHE HEIENbHBIX IMPOTHO30B C IOCIEAYIOUIEH HX
€)XXeCYTOUHOH KOPPEKTHPOBKOI
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[Tpu mporHoze Ha cyTku W Oosee (Korja AaHHble TEKYLIUX CYTOK HEH3BECTHBI)
Harpy3kd Ka)X[IOro yaca OINpeAessroTcs U3 COOTBETCTBYIOILMX CTAlHOHAPHBIX PsIOB
MOYacOBbIX HAarpy30K HECKOJIbKHX MpeAbLAYIUHMX OJHOTUIIHBIX AHEH MO YCIOBHUIM
MHHUMAJIBHOIO PHUCKa

Ilpy mnporHoze Harpy3kd LenecooOpa3HO TakXKe MCIONb30BaTh [POrHO3BI
Harpy3ku IO pailoHaM, CBeJIEHHSA O IPEANoNaraéMoM peXuMe paboThl KpPYIMHBIX
notpebureneit (ag ypoHs 33C), 0 mporpaMMax TeleBU3MOHHBIX Mepeaay

[IporHo3 aKTUBHBIX M pEaKTUBHBIX HArpy30K B y3JaX 3JeKTPHYECKOH ceTH
HeoOxoauM s obecrmedeHuss HHGOpMalUed porpaMM  JJEKTPHYECKMX H
ONTHMH3ALUOHHBIX PacyeTOB

MeTonp! IpOrHO3a MOTYT OCHOBBIBATHCH Ha ABYX MPHHLIMIIHAIBHO Pa3IHMYHBIX
nogxonax IlepBelii moxxol aHAIOTMYEH INpHMEHAeMOMY IIpPH TMporHo3e rpaduka
Harpy3ku JAJsi BCeill DHEProCHUCTeMBl U TpedyeT IUisi KaKOOoro y3jia M KaXIoro BHIA
Harpy3ku Takoro xe oObeMa uHpopMmauuu Bropoil moaxo; OCHOBaH Ha
UCIIONIb30BAaHUM CTAaTHCTHYECKHX JaHHBIX O 3aBUCHMOCTH aKTHBHBIX Harpy3ok
OTHEIBHBIX Y3JI0B OT CyMMapHO#i Harpy3Kd HEPrOCUCTEMB] U PEaKTHBHBIX HArPY30K OT
akTUBHOH Ero ucmosib30BaHHE [I03BOJIAET 3HAYUTENBHO COKPAaTUTh 00BmeM
Heo0X0oauMOM HCXOHON HHpOpMaLIUU

WcxonHple pOaHHBIE O (akTHYeCKMX Harpy3kax, OCOOEHHO pEaKTHBHBIX,
nenecoobpasHO NPUBOAUTH MO CTaTHUYECKUM XapaKTepUCTHKaM K HOMHHAIBHOMY
HanpsOKEHUIO, a €COU HMeJIM MeCTO OTKJIOHEHHMS 4YacTOTHl, TO H K HOMHHAIBHOM
4acToTe B 3aBUCHMOCTH OT MOpsAKAa NPUMEHEHUS TEXHOJIOTHYECKUX aJIrOPHUTMOB,
HCIIONB3YIOMIMX [IPOTHO3, @ TAKXKE OT PeanbHON BO3MOXHOCTH IOJYYHTh HHOOPMAILHIO
O Harpy3kax y3JI0B IIPOTHO3 MOXKET [IPOH3BOJUTECH Ha KaXKIbIH Yac CYTOK HMJIH TOJBKO
Ha OTIENbHBIE XapaKTEpHBIE TOYKH CYTOYHOIO rpadHka Harpy3kd H JIMIOb JUIsS TOM
YacTH CETH, U1 KOTOPOH MpeAIonaraeTcsi IpOU3BOUTE JEKTPHUECKUE pacyeThl
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NJIaHHPBOAHHE H ONlepaTUBHOE IVIAHHPOBAHHE

Peseps Hasnayenue Bemuuuna | Xapakrep Mobunsuocts
pe3epBa pe3epBa pesepBa pesepna
PeMOHTHBIH Kommnencanug BeiBoga | 1-2% [opsuuit MuHyTHI
(o aBapuii- 00opyI0BaHHS B aBa- Ppacn (BKJTIOUECHHBIH)
HOT'O PEMOHTA) PpHIHBII PEMOHT B HIpe- Heskmouenspnt | ecaTku mu-
JleNiax [HKIa KpaTKo- HYT - HECKOJIb-
CpOYHOAro IIaHUpo- KO 4acoB
BaHUA
Harpysounsiit Komnencauus norpew- | 1-2% BxuttoueHHBIH MunyTEI
(perynupo- HOCTH IIPOrHO3a Ha- Prake Hepxmouennsit | JlecaTku mu-
BOYHBIH) IPy3KH HYT - HECKOJIb-
KO 4acoB
ABapuiHBIH Ilpenorspamenne Ha- | Ilo mect- Bxmouenssni, | Jlonu cexynn -
[IEpBOH pYLIEHUA yCTONYHUBO- HBIM YCJIO- | peaJIu3yeMblid CEKYHIEI - Ac-
KaTeropuu CTH, aBTOMAaTUIECKOE BUAM NEUCTBHEM aB- | CATKH CEKYHI
BOCCTaHOBJICHHE ITU- TOMaTHYECKHX
TaHus noTpeduterei, YCTpOHCTB
OTKJIIOYEHHBIX EHCT-
BHEM [IPOTHBOABApHii-
HOH aBTOMAaTHKH, BOC-
CTAHOBJIEHHE YaCTOTHI
BTOpOi JluxBugauus nepe- Ifo MecT- | BumoueHHBIH Munyte! -
KaTeropuu TPY3KH THHUH 31EKT- HBIM YCJIO- | WM HEBKJIIO- JNECATKH MHHYT
ponepenayy 1o Toky, BUAM YeHHbIH, MOOH-
BOCCTaHOBJICHUE HOP- NH3yeMbIH
MaNbHBIX 3aI1acoB yc- BPYYHYIO
TOHYHMBOCTH, BOCCTa-
HOBJIEHHE YaCTOTHI
TpeTheil Boccranopnenue Hop- | [To mecT- Hesxmouennsiit | Yackl
KaTerOpHH MaJIBHOrO pexuMa HBIM YCIIO-
IPH 3HAYUTEIBHBIX BUSM
JedbunuTax MOIIHOCTH
Asmomamuuecnoe
ynpaenenue
Harpyzounsrit Komnencanus norpenr- | 1-2% BxmrouenHsIi, CexyHIE!I - ae-
(perynupoBou- HOCTH IIPOrHO3UPOBa- Puaxc pean3yeMbIi CATKY CEKYH[I
HBIH) HUSA HArpy3KH H He- JeHcTBHEM
[IpEABUACHHBIX BBI- APUM

HY>KICHHBIX H3MEHE-
HHH MOIDHOCTH 3JIEKT-
POCTaHIHIT
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9. BeneHue HOPMAJABLHOIO pPeKHMA

9 1. O61He MOJI0XKEHHS

OmnepaTiBHOE yNpaBieHHe B HOPMAalbHBIX YCIOBHUAX 3aKilO4aercss B
peryiupoBaHUN pPEXHMa COINIACHO 3aJaHHOMY OITHMAJIbHOMY CYTOYHOMY IUIaHy-
rpaduKy paboTel C Koppekuued (“IOONTUMH3ALHUEH”) peXHUMa IpH OTKIOHEHHH
yCIIOBHM paGoThl OT MPUHATHIX NMPH KPaTKOCPOYHOM IUIAaHUPOBaHHUHM BrInonHsAs cBou
GYHKIMHA 10 BENEHHIO HOpPMallbHOTO pexxuma, aucnerdeps! LUIY u  nexypHsif
MepCOHAJl ONEpPaTHUBHBIX MOApa3felieHdH HU3KUX CTyNeHeH YyIpaBlIeHHUs [POBOLSAT
olepaTHBHBIE  [EpeKIIoYeHus:  (MpelyCMOTPEHHbIE CYTOYHBIM  IUIAHOM MU
BHEIJIaHOBble, HEOOXOOMMOCTE B KOTOPBHIX BO3HHKJIA B I[Ipoliecce YIIpaBleHH),
U3MEHSsT CXeMy OJJIEKTPHYeCKHX ceTell M DHeproo0BEeKTOB, a TakXe COCTaB
BKJTFOUEHHOr0 000pYyIOBaHUS 3JIEKTPOCTAHIUI U ceTeH (BBIBOJ B PEMOHT HIIM pe3eps,
BKJIIOUEHHE B paboTy 1ocne peMoHTa U pe3epBa)

Ha KaXJOH CTYyNeHU CHCTEMBI OIlepaTUBHO-AUCIETUEPCKOTO YIIpaBIeHUS
npoBogutcs cbop, o0paboTka W JOKYMEHTHPOBAaHHE OINEpaTHBHOM HH(oOpMauuu
VrpapieHue TeKyIMM PEXKUMOM OCYILECTBISAETCS € IMOMOLIBIO CPEJCTB OIEPAaTUBHOTO
yIpaBlieHus, B TOM 4YHCJIE CpEACTB aBTOMATHUYECKOIO YIIPaBJIEHUS, COCTOSHHUE H
HAcTpoKa KOTOPBIX KOHTPONHpYETCS ONEpPaTHBHBIM  IIEPCOHAJIIOM M IIpHU
HEOOXOIUMOCTH U3MEHSIETCS

9 2. PeryanpoBaHHe JHePreTHYECKOro pe:KumMa

Hucneruep [ULY 22C

perynupyeT sHepreTudeckuii pexxuM IIC,

OIEPaTUBHO PYKOBOIUT peajid3aliieii ONTHMAaIbHOIO CyTOYHOIO IUIaHa-rpaduka
paboter D3C,

KOHTpONMUpyeT U obecneuuBaeT BblNoJHeHWe 3amaHHBIX IJIY rpadukos
NEPETOKOB MOIIIHOCTH, CYMMAapHBIX MOIIHOCTEH W 3Ha4€HUM Trops4Yero pesepna
MOIIIHOCTH,

NpH OTKJIIOHEHUW ycnoBui paboTel D3C OT YYTEHHBIX B IUIaHE W3MEHSeT
JUcrieTiepcKue rpagukud B LeIIX “JOONTHMM3AIMK’ JIHEPreTUYECKOro pexnma,
KOPPEKTUPYS paclpeleleHHe MOIIHOCTeH ¢ y4eToM TpeGoBaHMM HAOEeXXHOCTH U
Ka4yecTBa 3JIEKTPOIHEPTHH,

BHOCHT B dHEPreTHYECKUH pEXUM KOPPEKTHUPOBKY, BBI3BAHHYIO
HelpeIBUACHHBIMHA H3MEHEHUSMH B TOIUTMBOCHAOXKESHHH

OTIEPAaTHBHO YINpaBisieT pabOTON 3JE€KTPOCTaHLMN U ceTed B COOTBETCTBUHU C
ONITUMAJIbHBIM IUTaHOM-Tpa@uKoM paboThl I3HEPrOCUCTEMBI

KOHTPOJIUPYET BBINOJHEHUE 3IEKTPOCTAaHIUSIMH 3aJaHHBIX CYTOUHBIX IpauKoB
MOIIIHOCTH,

W&



52

KOPPEKTHPYET  pacrlpefieNeHHe  MOIMHOCTH  MEXAY  JJIEKTPOCTaHLMAMY,
OCYLIECTBIIA “IOONTHUMH3ALMI0” peXuMma MNpH OTKIOHEHHMH YCIOBHH paboThl
3HEProCHCTEMBI OT YYTEHHBIX B IJIaHE,

CeIUT 32 OO0eCreuyeHHOCTBIO TOMJIMBOM  JJIEKTPOCTAHLMH, HMEHOLIHNX
HeJIOCTATOYHbIE 3aMachl, PU HENpeIBHASHHOM PE3KOM CHHKEHUH 3arlacoB TOIIMBA B
YCTAHOBJIEHHOM TMOPSAAKE PUHAMAET MEPBI K pa3rpy3Ke 3THX 3JIeKTPOCTaHLMH,

obecrieurBaeT TpebyeMyl0 0YEPEIHOCTh U CBOEBPEMEHHOCTh MyCKa U OCTAHOBOB
KPYIIHBIX arperatoB 3JIeKTPOCTaHIUM,

KOHTPOJIHPYET BHINONHEHHE JJIEKTPOCTAaHLUHUSMH YCTAaHOBIIEHHBIX 3aJaHH# MO
MaKCHUMAaJIbHOH MOIIHOCTH M TEXHUYECKMM MHHHMyMaM MOIIHOCTH AarperatoB H
3JIEKTPOCTAHIIUH B IIEJIOM,

Crapiuuii oniepaTUBHBIH NEPCOHAN ITEKTPOCTaHIMH

pPeryaupyeT MOLIHOCTE 3JIEKTPOCTaHIMM B COOTBETCTBUU C 3alaHHBIM I'paKoM
H pacropsDKeHHUSIMH JHCIIETYEpa,

OCYIIECTBJISIET 3KOHOMHYECKOrO paclpejesieHue 3JeKTPUUECKHUX MOIMHOCTEH H
oT6opoB TeruioBoit MommHocTy (Ha TOC) Mex Iy arperatami,

PYKOBOAMT MEPEKITIOYEHUSIMH B OCHOBHOH CX€ME 3JIeKTPOCTAaHLIUH, ITyCKOM H
OCTAaHOBOM arperatoB, a TakXe BCIIOMOraTeNbHOro 0o0OpYAOBaHHUS, BIMSIOIIETO Ha
HCIIONb30BaHUE MOLIHOCTH, HAIEXKHOCTh U 9KOHOMHUYHOCTh pabOThI 3J€KTPOCTaHLIUH,

obecrieunBaeT HafeKHOE MUTaHUE COOCTBEHHBIX HYX]I,

pykosoautr (Ha TOC) noamep:kaHMEM Ha HOPMAalbHOM YPOBHE I1apamMeTpOB
TEIUIOHOCHTENIeH (HaBieHHe U TeMIlepaTypa OTIYCKaeMbBIX NOTpeOuTeNniIM mapa Hu
ropsiueit BoJsl),

KOHTPOJIHPYET IMOJIOKEHHE C TOIUIMBOCHA0XKEHHEM,

PYKOBOAMT  JEHCTBHSMH [OJYMHEHHOIO  OIIEPAaTHBHOIO IlepcoHaia 110
HOJIEPKaHHUI0 HOPMAaNBHBIX MOKaszaTedel TexHosorumyeckoro pexuma TOC, ADC u
BOJOXO035MHCTBEHHOTr0 pexxuma ['IC

9.3 Pery/impoBaHHe 4YacTOThl B 3JHEProcucTeMe

Hucnetuep LUTY D2C

PYKOBOIUT peryJlupoBaHHeM dHacToThl B 23JC, ycTaHaBIHMBas MOPSIOK
HCITONIb30BaHU [IEHTpanu3oBanHol cucteMbl APUM BriciIero ypoBHs,

KOOpIUHUPYET JAEeHCTBHS MONYMHEHHOTO ONEpaTHBHOrO IMepcoHala [0
HOANeP/KaHHI0 HeOOX0IUMOro PeryIMpOBOYHOrO AHana3oHa,

HEMOCPEeACTBEHHO PYKOBOIUT UCTIOIB30BaHUEM MOIIHOCTH KpymHBIX [ IC,

yTouHsieT OanaHcel MomHOCTH Mo DOC Ha yTpeHHHH U BeUYepHUH MaKCHUMYMBbI
Harpy3ky ¥ IpH HeOOXOAUMOCTH NPUHUMAET MephI 110 MOOMIIM3ALMH JONOMHUTENLHON
MOIIHOCTH,
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onpeaenser JIUTEILHOCTh OrPAHMYeHUH MOLIHOCTH U BBOJUT 3TU OTpaHUYEHUS
nmo pewenuto pykosoxacTBa IJIY mpu gmeduuuTax MOINHOCTH, BbI3BaHHBIX
OTKJIOHEHHUSAMH OT IJIaHa

KOHTPOJUpYET  paclpelejieHHe  MOLIHOCTA  MEXIAYy  PeryiupyroluMH
NIEKTPOCTAHUUAMU, OCYLIECTBIsAeMoe cucteMod APUM, u Hanuune HeoOxoammoro
peryJaupOBOYHOTO pe3epBa Ha ITHX 3JIEKTPOCTaHLUAX

Crapmnii onepaTUBHBIN HEPCOHAJI 3JIEKTPOCTaHIIHHA

KOHTpOJIMpyeT pabOTy  arperaToB, Yy4acTBYIOIIMX B  aBTOMAaTHYECKOM
peryJMpoBaHuH,

BBIMTOJIHSAET 3aJaHUs BBHIMIECTOSIIErO OINEPAaTUBHOIO MEPCOHANA IO PyYHOMY
pEryJIdpoBaHHI0 YacTOThl M IOANEPKAHUIO HEOOXOMHUMOI0 PETYIHUPOBOYHOIO
JiMana3zoHa

9 4 KoHTpoJib H H3MEHEHHE CXeMbl H PeKHMa JJIeKTPHYECKOi ceTH

Hucneruep LY 93C

KOHTpOJUpyeT cxeMy U pexuM 33C, mpu HeoOXOIUMOCTH H3MEHSET CXeMy U
PEXUM I10 YCIIOBUSAM HaAeXKHOCTH,

KOOPJIHUHHUPYET AeUCTBHUSA ITOAYUHEHHOTO IEepCOHANa 110 BEIIOJHEHHUIO 33JJaHHbIX
rpad¥KOB HalPSHKEHUS B KOHTPOIBHBIX TOUKaX OCHOBHON ceTd 23C U HCIIOIB30BAHUIO
CPeACTB peryjiMpoBaHHs HaIpsDKEHUs, obecriednBas OITHMHM3ALUIO JJIEKTPHUYECKOTO
pexuMa,

TOATrOTaBAMBaeT cxeMy M pexuMm O3C K OXuAaeMblM HeGIaronpusTHBIM
METEOpOJIOTHYECKUM SBJEHHSAM (Tpo3a, ToJonel, yparaHHBI BeTep), NpHHUMAs
IOTOJHUTEIBHbBIE MEPHI MTOBBIIEHHUS HAAEKHOCTH

pykoBomut peiictBuamu gucnerdepoB PII u  onepaTuBHOro mepcoHana
HEProoOBEKTOB [0 MOAAEP)KAHMIO HANEeXHONM cXeMbl OCHOBHOU cetu O33C
PEryIMPOBAHUIO HAMPKEHUS U ONTUMU3ALMM JIEKTPHUECKOTO PeXuMa, a TakxkKe IO
TIOAITOTOBKE K OKHUJAEMbIM CTUXMHHBIM SIBICHHUAM

KOHTPOJNMPYET U MNpH HEOOXOOUMOCTH H3MEHSET CXEMy H DPEeXUM OCHOBHOH
(muTaromeii) ceTH SHEproCHCTeMBI, o0ecredrBas HaJeKHYIO NapalieNsHyio paboTy
SNIEKTPOCTAHLINH, OrpaHuyuBasi AOMYCTHMBIMH IpeAelaMH MepeTOKM MOIIHOCTH II0

MEKCHUCTEMHBIM H BHYTPEHHHM TpPaH3UTHBIM CBSI3siM, a TaKXKe Harpy3kH IO TOK}
obopyaoBaHusl,

OCYIIECTBIIIET KOHTPOJIb 3a MOJAepKaHNEM HaIeXKHBIX CXeM IHTaHUS OCHOBHBIX
y3JI0B Harpy3Ku M OTIENbHBIX OTBETCTBEHHBIX IOTpeOUTENeH,

PYKOBOAUT peErylHpOBaHHEM HalpsSXKEHHUA B OSHeprocucreMe, obecneduBas
OAJeP)KaHUE HAIpPsDKEHHS B KOHTPOJIBHBIX TOYKaX B COOTBETCTBHHM C 3aJaHHBIMH
rpapukaMi M HOpHHMMAs Mepbl K MNOAAECPXKAHHIO ONTUMAIBHOIO JJIEKTPUYECKOIo
peXXrMa B OCHOBHOH CETH,
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KOHTPONHPYET MCMOJB30BaHHWE PEaKTUBHBIX MOILUHOCTEH M  YCTPOMCTB
peryJIupoBaHUA MOJ HAarpy3KoH TpaHc(opMaTOpOB IMTAKOLLEHN CEeTH,

CJIEIUT 32 COCTOSTHUEM OCHOBHOTO 060pYIOBAaHHUS JHEPTOCHCTEMBI

Crapmuit OolrepaTUBHBIN [1IEpCOHAJI JEKTPOCTAHLMHI obecneynBaer
peryJIMpoBaHUE HAINpsXEHUs Ha IIMHAX JJIEKTPOCTAHUUN I[IpM  ONTHUMAIBHOM
pacnpeieleHHH PEAKTUBHBIX MOLIHOCTEH MeXAy reHepaTopaMu

Crapiiuil onepaTHBHBIN IEPCOHAJ YJIEKTPHYECKUX CeTel

KOHTPOJMPYET CXEMY H peXUM CeTH, Haxoisllelcs B ero ymnpaBieHUH, MpH
HEOOXOIMMOCTH H3MEHSET CXE€MY M pEXHUM MO YCIOBHSM HaAeXHOCTH MUTaHUS
notpebuTeNei U SKOHOMHUYHOCTH PabOThI CETH,

obecrieynBaeT MNOANEPXKaHWE YPOBHEH HAIpsKEHHs B LEHTPaX MHTaHHA
pacmpelenuTeNbHOA  CeTH, O0eCleUYMBAIOIMX  HOPMAJIbHOE  HalpsKeHHE Y
notpebuTenei,

peryJjupyeT peakTuBHyI0 MoiHocTs CK,

H3MEHSET MOJIOXEHUE YCTPOWCTB peryJlHpOBaHUs HANPSDKEHUS O] Harpy3Kou
TpaHCHOPMATOpPOB,

BKJIOYAeT M OTKIIIOYaeT KOHJEHCATOpHble OaTaped B COOTBETCTBUH C
TpeOGOBaHUAMH SKOHOMHYHOCTH U KauecTBa 3JEKTPOIHEPrUU

9.5. BoiBoa 000pyAoBaHus H BBOJ ero B padory

JucneTyephl  DHEPrOCHCTEMBl M CTapIidi _ OIEpPaTHBHBIM  MepcoHall
ANIEKTPOCTAHIIMY U DJIEKTPUYECKHX ceTeit

BeIYT KOHTPOJIb 3a BBIBOJIOM U3 paGoThl (MJIM pe3epBa) U BBOAOM O0OpYIOBaHHS
B paboTy (MM pe3epB) B COOTBETCTBHH C pa3pellieHHbIMH 3asBKaMH,

JAl0T paspelieH’e Ha BBIMOMHEHUE olnepaluii Ha 0o00OpyIOBaHUM M YCTPOHCTRAX,
HaXOIAIINXCS B UX OIIEpaTHBHOM BeAEHUH,

IIPOBOJAT MOATOTOBKY CXEMBl, PeKHMa H YCTPOHCTB aBTOMATHKH U peJieiiHoi
3alUThI K POBEJIEHUIO paboT Mo 3aj1BKaM,

PYKOBOIAT OEeHCTBHAMM TIOAYHHEHHOrO OIEpaTUBHOIO IIepCOHaia IpH
IpOBeIEHUN oIepanuid Ha oO0OpyIOBaHHMM M YCTPOHCTBaxX, HaXOJAIIMHCA B UX
ONIepaTHBHOM ITOJYHHEHHH,

paccMaTpuBarOT W PEIIarOT BOIIPOCHI IMPOBEACHUSA HCEOTJOMHBIX BHEIIAHOBEBIX
paGor Ha OOGOPYIOBAHHMU HIIH YCTPOMCTBAaX, HAXOASIIMXCA B HX OIEPATHBHOM
yIpaBieHuH (€CIH IIUTENLHOCTE paboT orpaHuyeHa npeaeaaMu CMEHBI)

9.6 KonTpoJapb 3a ycTpolcTBaMHM ONepaTHBHOrO yINpaBJjieHHs, pesieiiHOH
3alllHThl JIMHeHHOH M NMPOTHBOABApHHHOH AaBTOMAaTHKH, BbIBOA HX H3 paboThl M
BBOJ B paboty

Hucnetuepsl IIJIY W crapmuii onepaTUBHBIA NEpPCOHAN 3JIEKTPOCTAHIHNA H
JIEKTPUYECKUX CeTel
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KOHTPOJIMPYET COCTOSSHUE YCTPOHCTB K CHUCTEM peJNeiHOM 3aluThl U
ABTOMAaTHKH, HAXOALIHUXCS B UX ONEpaTHBHOM YNpaBJeHUH U BEACHUH ¥ COOTBETCTBUE
HACTPOHKM pelieifHO# 3alllUThl U aBTOMATHKH CXEME U PEXKUMY CETH,

CIeAST 32 COCTOSSHUEM CpeACTB JUCIIETYEPCKOTO W TEeXHOJIOTHYeCKOro
yIIpaBJieHHs ¥ BBIYUCIUTEIbHON TEXHHUKH,

OPUHUMAIOT MEphl K JIMKBUIALUH BO3HUKILIMX HEUCIIPABHOCTEH,

BBIBOAAT M3 NEHCTBHSA U BBOAAT B paboTy ycrpoiicTBa pesiedHOH 3aliMThl U
aBTOMAaTHKH B COOTBETCTBUH C HHCTPYKTHBHBIMH YKa3aHUSAMH,

Jar0T paspellleHre O0CIyKHUBaIOLIEMY [I€PCOHATY Ha BBIBOJ U3 JAE€HCTBHS U BBOJ
B paboTy CpeacTB OUCHETYEPCKOI0 M TEXHOJIOTMYECKOro  YIPAaBIIEHHS U
BBIUHCIIUTEIEHOH TEXHUKU

9.7. TlpoBeaenne ucnbiTanuii Beoa HoBoro o6opyroBanus B padory

Hucneruepsl LULY ® crapmiyil  OonepaTHBHBIN IepcoHaN JJIEKTPOCTAHLME H
JIIEKTPUYECKUX CETel OCYIIECTBIAIOT OINEpaTUBHOE PYKOBOJCTBO MCIBITAHHSIMH B
COOTBETCTBHH C pa3pellieHHbIMU 3asBKaMU M yTBEPKACHHBIMH IIPOrpaMMaMH, a Takxe
BBOJ B paboTy HOBOro 000py10BaHMs, YCTPONUCTB peeiiHOH 3alUThl U aBTOMaTHKU

9.8. Ilepenaua omepaTuBHOH uHopmauuu. BeaeHne onepaTHBHOI
OTYETHOCTH

Hucneryeps! LIJIY u crapmmii onepaTHBHBIA OepcoHan 3NEKTPOCTAHUUNA U
3JNEKTPUYECKUX CETEH

HOJYYalOT OT I[MOAYHHEHHOI'O ONEepaTHBHOIO IlepcOHaia COOOIIEHHS O
HApYIIEHUSIX peKUMa, HECUACTHBIX CIy4asiX ¢ JIIOABMH U APYTUX MIPOUCILECTBUSX,

MPEOCTABISIOT B YCTAHOBIEHHOM IMOpPSAKE COOTBETCTBYIOILYIO HH(POpMALUIO
BBIIIIECTOSIIEMY OIEPATUBHOMY PYKOBOACTBY,

BeAyT OIEPAaTHBHYK OTYETHOCTH, OTMEYas BCE CYIECTBEHHBIE OTKJIOHEHHS OT
3aJJaHHOTrO rpaduka,

ofecriednBarOT (PUKCAIUIO (3ByKO3aNKCh) OTIEpaTUBHBIX [1€PErOBOPOB

10. IIpegoTBpanieHue 1 JHKBHIANNUS aBaPHHHBIX HApYLIeHHH
10.1 O6mmue nosoxeHHd
Pacnpeaenenne QyHKUMH IO MPEeJOTBPAILEHHIO U TUKBUIALIMHI aBapUi ONpenernsoTcs

THUMOBBIMU TUCIIETYEPCKUMHU HHCTPYKIIUSIMH, YIUTHIBAIOIUMHU

paszHooOpa3ne cXxeM U peXHMOB IHEProcUCTeMBbI H SHEProoOBEKTOB,

ocobeHHOCTH 000OpyIOBaHuS,

CTelleHb OCHAIIEHHOCTH CPEACTBAMHU OIIEPATHBHOI'O YIIPABIIEHHUS,

YpOBEHb aBTOMAaTH3aLHU U Pl APYTUX GakTopoB

IlpaBunpHOE pacripeliefieHHue 3TUX QYHKUMH - 3a7aya CJIOXKHas, Ha €€ pellcHHE
BJIUSIIOT J1Ba IPOTHUBOPEUMBBIX (aKkTopa
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CTpEMJIEHHE MPEeTOCTaBUTh ONEPaTHBHOMY IIEpCOHATY BO3MOXHO OOJNBIIYIO
CaMOCTOSTENLHOCTh TMPH JUKBHAAIMH OBICTPO pPa3BUBAIOLIUXCS M OXBAThIBAIOIIUX
GoNblIOe YHCIO OOBEKTOB CHCTEMHBIX aBapuif, MpH KOTOPBIX HEepPCOHAT IOJIKEH
JIeHCTBOBATh He3aMeIUTENBHO U B OONBIIMHCTBE CIy4aeB B YCIOBHUSAX MPaKTHYECKOMH
HEBO3MOXXHOCTH IIOJNIyUYHUTh CBOEBPEMEHHBIE yKa3aHUS BBIIIECTOSILETO OMNEPATHBHOTO
PYKOBOAUTENS,

HeOOXOJMMOCTh  OTPAaHHUYUTH  CaMOCTOSITeNIbHBlE  JEHCTBHA  MepcoHana
3JEKTPOCTAHIHIA [10 aBapHHHOMY pPeryJMpPOBaHHIO MOIIHOCTH, KOTZJa OHO B YCIOBHSX
CIIOKHOTO 3HeprooGheNHHEHUS C TNpelleNIbHO 3arpy>KeHHBIMH M CIa0BIMHM CBS3SIMH,
HEKOHTPOJIMPYEMBIMH 3THM [IEPCOHATIOM, MOXKET IIPUBECTU K PA3BUTHIO aBapHu

Yetkoe pacnpenencHue QyHKUMH MexXIy MEPCOHANIOM Ppa3sIHYHBIX CTyNeHel
OTIepaTHBHOIO YIIPaBJIE€HHA Ha OCHOBE HauOoJbllel JOMyCTHMOH CaMOCTOSTENBHOCTH
MOAYMHEHHOTO MepCcoHaNa U CTpoXxaiinas AucreTYepcKas AUCLMIUIMHA - BaKHeHIIHe
YCIIOBHSI CBOEBPEMEHHOTO TPEAyNpeXIeHus aBapuil 1 ux OBICTpoH nukBHoamuu Bce
pacrmopskeHus Iucrerdyepa 0e30roBOpoYHBl ( 33 HCKIIOYEHHEM pacHOpSDKeHUi,
YIPOXAOUX 0e30MacHOCTH JIoJeHd U COXpaHHOCTH OOOpYJOBaHHS M CO3JAIOIINX
SBHYIO YTPO3Y IOTalIeH s JIeKTPOCTaHLIUIT)

JlncreTuep 3HEProCUCTEMBl CAMOCTOATENIFHO PYKOBOIUT JIMKBUIAlMEil aBapui,
BIIHSIONIEH Ha paboTy 3TOH 3HEProCUCTEMBI

Jucnerqep LAY O33C pykoBonur JukBHAalLWeidl aBapuil OOILECHCTEMHOTO
XapakTepa, BBI3BIBAIOIKX 0o0lIiee HapyllieHue cxeMbl U pexuma 33C

Ilpy IMKBHIALMHA MECTHBIX aBapHil, OllepaTHBHbIH MEPCOHAT MO BO3MOXHOCTH
JOJDKEH IONJEPXKMBATH CBSA3b C BBHIIIECTOSAIIMM ONEPATUBHBIM pPYKOBOAHUTENEM (B
3aBHCHMOCTH OT XapakTepa MOXYHMHEHHS W NPUHAIEKHOCTH obopynoBanus) [Ipu
stom gucnerdepsl L[JIY B ciiydae HEOOXOOMMOCTH HUMEIOT MPAaBO BMEHIMBATHCA B XOI
NMKBHAAIME aBapuu Ha OOOPYNOBaHHMH, He HAXOAAMIEMCS B HMX OIEPaTHBHOM
yTipaBieHUH

B HHCTPYKUHSAX YKa3BIBAIOTCS CaMOCTOSTENbHBIE NEHCTBUA, KOTOpBIE AOJIKHBI
IIPOBOJUTECSA MEPCOHAIOM TOJBKO HPH IOTEpPe CBA3M KIH HE3aBHUCHMO OT HATHYMA
CBS3H C BBHIIIECTOSIIAM OIEPaTHBHBIM pykKoBoguTeneM I[Ipu 3TOM moj OTCYTCTBHEM
CBA3M TIOHMMAETCsT HE TOJBKO HapyleHHE CBSA3M, HO U HEBO3MOXHOCTb B TeYeHUE
HECKOJNIBKMX (IBYX-TpeX) MHHYT CBA3aThCSA C BBIIIECTOAIIMM PYKOBOAHUTEIEM DTO
03Ha4aeT, 4TO B CliyHasaX CepPhe3HbIX CHCTEMHBIX aBapHH 3HA4YUTCIbHAaA 9acTb MECTHOTO
HmepcoHasla Jake IpH COXpPaHUBIUEHCA CBA3M JOJKHA NEeHCTBOBaTh Tak JKe, Kak IpH
moTepe CBA3M DB MECTHBIX HHCTPYKUMSX YKa3bIBAIOTCS TakKe OIlepallyy,
CaMOCTOSTEIbHOE BBIMOJHEHHE KOTOPBIX 3ampeliaercs, (Hampumep, BKIOYeHHe Oe3
NPOBEPKH CHHXPOHH3Ma JIMHMH H TpaHC(GOpMaTopoOB, HECHHXPOHHOE BKJIIOYEHHE
KOTOPBIX HEJOIMYyCTHUMO, MoJjaua NepCOHANIOM HaNPsKEeHHA Ha OTKJIIOYUBIINECS JIUHUH,
10 KOTOPBIM B COOTBETCTBHU C HHCTPYKIUMEH JOIDKHO OBITH MOMYydYeHO HANPsOKEHHE OT
OpyruX 0OBbEKTOB U T A )
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B uensx ObICcTpeiillell NUKBHAAUMM TaKkUX aBapuil AUCTIETHEpHl B MEPBYIO
ouepeb JODKHEI

BBISICHUTBL COCTOSIHHE 3HEPTOCHCTEMBEI,

YCTaHOBHTh XapaKTep HApyIIEHHUs CXEMBI, PeXHUM H (110 BO3MOXHOCTH) MPUYHHBI
HapylieHus,

ONpPOCHTh M [JaTh pAacClOPSDKEHUS [E€PCOHANY OCHOBHBIX OOBEKTOB IO
ObICTpeiiliell TUKBUIALUN aBapHH

B nmnpomecce smKBMAanMM ~aBapuH  JuclieTdep 00s3aH  OCYUIECTBIIATH
HeoOxoMMOe B3aHMOJEHCTBHE € BBILIECTOSAILMM DYKOBOJUTENEM, HE OTBIEKasiCh Ha
HeCyIIeCTBEHHbIe COOOLIEHHs MOAYMHEHHOIO IIepCOHalla M pacCUHThiBas Ha ero
CaMOCTOATENIbHBIE AEHCTBHS, IPENyCMOTPEHHBIE MECTHRIMA MHCTPYKUUAMH [leHcTBUA
ONEpaTUBHOI'O I[IEPCOHANa pPa3flU4YHBIX CTyNeHell ynpaBieHus, HeoOxXoauMmble MAJs
IpeAOTBPAlliCHU M IMKBHUIALNH aBapuH B SJHEPrOCUCTEMAX, IEPSUUCIICHBI HIDKE

10 2. BHe3anHoe nonH:keHHe 4acToThl HA 0,1-0,2 I'u 1 GoJiee

Hucnietyep LUJLY BBIACHSAET MPUYUHBI TOHWKEHUS YaCTOTHI

NaeT pacHops KeHUs HadalbHMKaM CMEHBbl (JeXypHBIM umkeHepam) I'2C 06
HCIOJIb30BAHUHY BpalalOIIerocs pe3epsa AJisl BOCCTaHOBJIEHHS HOPMaJILHOM YaCTOTEI

Crapmiuii onepaTHBHBIH IEepCOHAT JJIEKTPOCTAHLMH M JJIEKTPUYECKHX CceTel
IIPUHKUMAET MEPhl K NOBBIIIECHUIO MOIIHOCTH 3JEKTPOCTAHUUN IMyTEeM HCIIOJIb30BAHHUS
BpallaloIIerocs pe3epna, KOHTPOIUPYS 3arpy3KU JIHHUH, Ha TeX 3JIEKTPOCTAHIUAX, TIe
3TO0 NpPEeXyCMOTPEHO MECTHBIMH IUCIIETYEPCKUMH HWHCTPYKLHUSAMH, HACHCTBYeET
CaMOCTOATEIBHO, Ha JPYIHX - I[I0 PAclHOpsDKEHHI0 (C paspelleHHs) AUcIeTdepa
3HEPrOCUCTEMBI

10.3 JanbHeluee moHHKeHHE YaCTOThI HHKe 49,5 '

JncneTyepsl Ly OTIarT pAacCIIOpSIKEHUs HavyaJbHUKaAM CMEHBI
3NEKTPOCTAaHIMH O IIOJMHOM MHCIIOJNIb30BaHUM Bpall]AIOLIErocs pe3epBa U IyCKe
pE3epBHBIX MAPOTrEHEPaTOPOB, a4 NPH HENOCTaTOYHOCTH 3TUX Mep - 00 yBeIHMUEeHHUU
MOIIHOCTH arperaTtoB 10 3HaY€HUH, COOTBETCTBYIOLIUX AOIYCTUMBIM Meperpyskam ( ¢
Y4ETOM 3arpy3KHd KOHTPOIHPYEMBIX CBS3€i)

Crapuinii  OonepaTHBHBIN IIEPCOHAN  3JE€KTPOCTAHIMH ITOBBIMIAET MOIIHOCTE
3JIEKTPOCTAHLIMH IyTeM TMOJHOIO  HCIIOJB30BaHHS  Bpallalolierocs  pe3epra,
OCYILECTBIIAS IMYCK pPEe3epBHBIX T'MIpPOreHepaTopoB, INEPEeBONsS THAPOTEHEPaTOpHl U3
peKHUMa CHHXPOHHBIX KOMIIEHCATOPOB B AaKTHBHBIN, YBEIWYHUBas JSJICKTPUYECKYIO
MOIIIHOCTh  TEINO(UKALUOHHBIX arperaToB 3a CYeT JOIYCTUMOrO0 H3MEHEHHs
[1apaMeTpoOB  TEIUIOCETH, HCIIOJIB3YS  paspellleHHBle  aBapUMHBIE  IEeperpy3ku
obopyoBaHMs, HO He JAOIycKass IpPH 3TOM ONAacHOW Meperpy3kKu KOHTPOIUPYEMBIX
JIMHUH, HA TeX 3JNEKTPOCTAaHLHAX, [A€E 3TO MPENYCMOTPEHO MECTHBIMU AUCIIETYEPCKUMU
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HHCTPYKUHSAMH, ﬂeﬁCTByeT CaMOCTOATECIbHO, Ha JIpYrux - IO pacllopsHKEHHUIO
JUCHETYEPA IHEPTrOCHCTEMBI

10 4 3aTs:kHOe (HecMOTPSI HA MPHHATBHIE MepPbl) NOHHKEHHE YaCTOThl HHUKE
49,5 T'u gaurejbHOCTRIO 15-20 Mun

Hucneruep /1Y naet pacnopsbkeHHs 00 oTkIo4eHHH notpedurenei B 32C

Crapuivii _onepaTUBHBIA [EPCOHAN 3JIEKTPOCTAHUUHM M 3JIEKTPUYECKUX ceTel
IPOBOJHUT OTKJIFOUEHUE MOTpeOHuTeNell M0 KOMaHAe JUceTdepa SHEProCUCTEMEI

105 Pe3sxkoe moHm:KeHHMe 4acTOThl (HecMoTps Ha pabGory AYP, uacrora
ocTaercs Ha ypoBHe 49 I'u u HHKe B TevyeHHe 3-S5 MHH)

Hucneruepsl LULY oTnaroT pacnopsbkeHHs 00 OTKIIOYEHUH TOTpeOuTeNel
Crapiuiyii onepaTUBHBIA NepcoHall 3IEKTPOCTAaHUUN U JIEKTPUYECKUX CETEeH ITPOBOAUT
OTKJIFOYeHHEe roTpedutesneil o KoMaHIE AMCIETYEpa IHEPTOCUCTEMBI, IPU IIyOOKOM
CHIKeHUHM dYacToThl (48-45 ') Ha 3MeKTpoCTaHUMSIX, TAE€ 3TO IPELYCMOTPEHO
MHCTPYKLHUSAMH, CAMOCTOSTEJIBHO BBIIENAET COOCTBEHHBIE HYXABI Ha HECHHXPOHHOE
nuTaHus (OpU OTCYTCTBUHM MJIM OTKa3€ COOTBETCTBYIOIIMX CPEJACTB aBTOMATHKH), B
HEKOTOPBIX CIy4asX B COOTBETCTBHH C MECTHBIMH HHCTPYKLUHUSMH CaMOCTOATENBHO
OTHENSET EKTPOCTAHIUIO C MECTHOH HATrPy3KOH

W3 u3510:KeHHOTO BBILIE, ITPH aBapysaX C MOHIKEHHEM 4acToThl 10 49,5-49 T'n u
Hmwke (Ho Bhime 48,5 ') nucnerdep SHEProcHUCTEMBl MU MECTHBINA OIEpPaTHBHBIH
IepcoHaNl JNEHCTBYET CAaMOCTOATEIBHO MM MO PACHOPSDKEHHIO BEIIIECTOALIETO
JHUCIeTYepa B 3aBUCHMOCTH OT YKa3aHUSA AMCIETYCPCKHX HHCTPYKUMH ITO CBSA3aHO C
teM, uro L{/IY sHeprocucremsl NpeACTaBIE€HO MPaBO 3alpeliarh CaMOCTOSTENbHEIE
JNeHdCTBUS TMOJYMHEHHOTO OIEpaTUBHOIO MEpPCOHala M0 BOCCTAaHOBJICHHID YaCTOTHI,
€CNIM TaKue NEeWCTBUS MOTYT IPUBOAUTHL K Da3BUTHIO aBapMi H3-3a HEINOMYCTHMOI
neperpy3Ke TPaH3WUTHBIX CBA3eil BMecTe ¢ TeM CaMOCTOATE/IbHBIE AEHCTBHA B psfe
ciiydaeB 00s3aTeNlbHBl (HAaIpUMED, €CNHU AMCHETYEPY SHEPrOCHUCTEMBI HU3BECTHO, YTO
CHHXXEHHE YaCTOThl BBI3BAHO IIOTEpEd reHEepUpPYIOlled MOIIHOCTU B JHEPrOCHCTEME, a
TaK)Ke B Cliydae, KOorga MOOHIH3aIUsd pe3epBOB MOIIHOCTH HE MOXET IMPHBECTH K
OTacHOM Teperpy3Ke MeXCUCTEMHBIX MM BHYTPUCUCTEMHBIX TPAH3UTHBIX CBS3eH )

OnepaTuBHBIM IEepCOHAl JOJDKEH YYHUTHIBATH, YTO HPH 3HAUYMUTEIBHBIX
NOHIKEHHAX YaCTOTHl €€ BpeMeHHas CTa0uiu3alus MOXXeT OBITh BBI3BaHA TaKHM
yBEJIMYEHHEM TCeHEPHpPYeMOil MOIIHOCTH (3a CcYeT [AefiCTBUS aBTOMATHUYECKUX
PEryJATOPOB YacTOThl BpallieHUs TypOWH), MpH KOTOPOM MOJXKET HaAdaThCs OBICTpOE
CHH)XEHHE MapaMeTpoB Mapa Eciau, HecMOTps Ha NMPHHATBIE MEPHI M0 (OPCHPOBKE
pexxuMa KOTJIOB, IIpOU30HET HEAOITyCTUMOE CHIKEHHE NapaMeTpPOB Mapa, MepcoHal
3JIEKTPOCTAHIUHU 0043aH pa3rpy3UTh TypOoarperar AJls MOANEPKAHHS 3TUX TTapaMeTpPOB
Ha JOITYCTUMOM YpOBHE
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[Tpu onucaHuu AEHCTBUH NepCcOHaNa B Ciiy4yae BHE3aIlIHOTO MOHMKEHHMS YaCTOTBI
MpearnojiaraeTcs, 4To B MCXOJHOM HOPMaJIbHOM pEeXHUME 4acToTa MOAJepKHBanack He
umke 49,8 't Ecnam aBapus mpemuiecTBoBajia paboTa B YTSKEICHHOM peXUME C
yactoTod Huxe 49,8 ', neHCTBUs, MpefyCMOTPEHHBIE BBIIIE IpPH BHE3alTHOM
noHmxeHuy yactorel Ha 0,1-0,2 T'u, BBIMONHAOTCS IPH BHE3AIIHOM MNOHWKEHHH
yactoThl Ha 0,1 ['u u Gonee, a npenenbHblE 3HAUEHUS YACTOTHl NPU JalbHEHIIEM ee
MOHHXXEHHH ycTaHaBnuBaloTcs Ha 0,5 'l HMKe yka3zaHHBIX B 3THX ITyHKTax (49 u 48,5
I'1 cOOTBETCTBEHHO)

IIpu pabGoTe B HCXOAHOM pexuMe ¢ yactorod Huxe 49,8 T'ni neiictBus mo
JTHKBHJAIMH aBapUIHOTO IOHM)XEHHUS YacTOThl JOJDKHBI OOECNEYHTh ee MOJIBbEM
IPUMEPHO A0 YPOBHs, Ha KOTOPOM OHa MOAAEPKHMBaJIach JI0 aBapHHHOIO HapyLUeHHs
pexxuma [Ipu 3HaYMTENBHBIX [TOTEPSIX IeHEPHPYIOLLEH MOIIHOCTH, €ClIH, HECMOTPS Ha
pa6ory AUP, uactora ocTaerci Ha ypoBHe 48,5 I'l M HHUXe, BCe 3anpelieHHs
CaMOCTOSATEBHBIX NEHCTBUI ONEPaTHBHOIO MepcoHala IO 3KCTPEHHON MOOMIU3alUU
pe3epBOB MOIIHOCTH CHUMAIOTCS, a JUCIETYEPhl SHEPrOCUCTEM II0 UCTEYEHUH TpeX-
IATH MHHYT (BpeMs, HEOOXOIMMOe IJisi HCIIONb30BAHUSA OIEPATHBHBIM IIEPCOHANOM
3JIEKTPOCTAHLIUN BCeX PEe3epBOB MOIIHOCTH) Ui MOABEMa YacTOThl CaMOCTOSTENIBHO
OTKJIIOYAIOT NOTpeduTeNeH

OnepaTHBHBIH  [EpCOHAN  3JIEKTPOCTAHUMH, HAa  KOTOPBIX  NPOU3OLLIO
AaBTOMATHYECKOE YBEJMUEHHE MOIIHOCTH IIPH MOHHXEHHUH YaCTOTHI, JOIKEH COODIIUTh
00 3TOM JOHCIIETHYEpY 3HEPrOCHUCTEMBI, a olepaTHBHEIM nepconan TIC, kpome Toro,
OPHHATH MeEpbl IO BOCCTAaHOBJICHHUIO [apaMeTpoB Iapa IiyTeM (OpPCHPOBKH
HapOIPOU3BOUTENHHOCTH KOTJIOB

[Ipu BOCCTAaHOBICHMHM 4YacTOThl BKIIOYEHHWE BpYYHYIO MHOTpebHTenei,
OTKIIOYEHHBIX BO BpEMs aBapud, MOXKET BBINOJHATECA TOJBKO C pa3pelleHus
nucnierdepa [Ipu MTUKBHAALKK aBapUM 4acTOTa JOJDKHA OBITh momHsita Ha 0,1-0,2 I'm
Bellle BepxHelt yctaBku uacToTHoro AIIB (YAIIB) Ecnm 3T0 HeocyliecTBUMO,
OucrieTyep AODKEH JaTh paclopsiKeHHWE O BKIIOYEHHHM BpPYUYHYIO NoTpebutesei, He
BKJIIOYeHHBIX aeiictBueM YAIIB, He nomyckas OpU 3TOM IOBTOPHOTO ITOHVDKEHHS
4aCTOTHI

I'myGokue BHe3amHBIE IOHH)XEHHS YacTOTHl W TeM Oojiee 3HAaYUTENbHBIE ee
MTOBBIIIEHUS IIPH JIOCTUTHYTOM YpoBHe pa3BuTHs D2C peallbHO BO3MOXHBI TOJBKO MPH
pazgenenuu 22OC Ha HECHHXPOHHO pafoTalliue HacTH ¢ Pe3KMMM HapylUCHUSIMH
6aJIaHCOB MOIIHOCTH B pa3eUBIIHXCA 4acTIX B CBA3M ¢ 3TUM, NIPH MIaHHPOBAHUU U
BeleHuH pexuMoB DOC BaxHelillee 3HaueHHE IMpHAAETCA  IIPENOTBPALLEHHIO
HapyleHu# mapaiensHoid pabotel 93C, a Npu aBapUMHEIX HAPYIIEHHAX CXEMEI C
paznenenveM DOC pneiictBus aucnetdepoB LIJIY mo BoccTaHOBIEHHIO HOPMAlIbHOTO
3NEKTpOCHAOXKEHUST [OJKHBI OBITh HampaBieHbl Ha ObicTpeiiiiee BKIOYEHHE
pazgenuBIxcs yacteit 929C Ha nmapanenbHyo paboTy
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10.6. ITonmkeHue HANPSI’KEHHA B KOHTPOJBHLIX TOYKAX 3HEProCHCTEMbI
HM2Ke 10NMYCTHMbIX HOPMAaJ/IbHBIX YPOBHeH

Hucnietuep [IJIY naet pacrnopsbkenust 06 HCIIONb30BAHUH PE3ePBOB PEaKTUBHOM
MOIIHOCTH U CPEJCTB PEryJHUPpOBaHHS HAIIPSLKEHHUS U IOABEMa HalPsDKEHUS,

Ipyd HeoOXOAMMOCTH U3MEHSET CXEMBI CEKLIMOHHPOBAHHA CETH,

nepepacnpeneneT MOTOKM peaKTHBHOM MOIIHOCTH MyTEeM HMCIOJIb30BaHUSA Ha
TpaHchopMaTopax yCTPOHCTB peryaupoBaHus HalpsAKeHUs N0 Harpy3KoH,

BKJIFOYAIOT pe3epBHBIE HCTOYHHKY PEaKTUBHOH MOIIHOCTH,

OTKJTIOYAKOT IIIYHTHPYIOIIHE peaKTOPhl U T A

Crapuiyii onepaTHBHBIN MEPCOHAN JJEKTPOCTAHIUA U 3IEKTPUUECKUX ceTell 014
MojJbeMa HalpsUKEHHS B KOHTPOJUPYEMBIX TOYKaX CaAMOCTOATENbHO (HE NOXUIAACh
pacropspDKeHUst AMCIeTYepa JHEPrOCHCTEMBl) HCIONB3YET pe3ePBBl  pPEaKTHBHOM
MOIIIHOCTH ¥ MECTHBIE CPELICTBA PEryIUPOBaHHs HANPSIKEHUS

10.7. JanbHeiilnee MOHHKEHHe HAaNpAXKEHUA (HeCMOTPS Ha MOOHIH3ALUID
pe3epBOB peaKTHBHOH MOIIHOCTH) WJH BHe3allHOe pe3Koe TOHHKeHHe
HANPSKeHHS 10 YCTAHOBJIEHHBIX aBaPHHHBIX NPeEe/oB

Hucnetuep IUJTY

NpUHUMaeT Bce HeoOXonuMble Mepbl A YCTpaHEHHS IPHUYUH aBapHIHOTrOo
MOHIKEHUS HaIIpSHKEeHMS,

obecreunBaeT BO3MOXXHOCTb CBOEBPEMEHHOIO CHATHUS aBapHUHBIX Meperpy3ok
reHepaTopOB M CUHXPOHHBIX KoMieHcaTopoB (CK),

HCIIONIB3YIOT — IepepaclpeleNieHde aKTHBHBIX MOIIHOCTeH ©  pasrpysky
NeperpyXeHHBIX 10 TOKY FeHepaTOpOB IIyTEM CHIXXEHUS UX aKTUBHOHM MOIIHOCTH,

JAI0T pacnopsikeHus o0 OTKIIOYEeHHH IoTpebuTtesielt B pazMepe, HEOOXOAUMOM
JUTsE TIpeIOTBpAIlleHHUs aBapyH, PN HEJOCTAaTOYHOCTH [IPHHSATEIX Mep

Crapuyii onepaTUBHBIN NepCOHANT 3NEKTPOCTAHIINA U 3JeKTPUYECKUX ceTel

CaMOCTOSTEILHO HUCIONB3YeT NOIMyCTUMYIO aBapUiHYIO IIeperpy3Ky reHepaTopoB
u CK gnda momsema HallpshkeHHsT B KOHTPOJIMPYEMBIX IIEPCOHAIOM To4dkax (¢
NOCJIe IYIOIIUM YBEIOMIIEHUEM JUCIIETUEPA SHEPTOCUCTEMEI),

MPOBOAUT OTK/IIOUEHHE MOTpebuTeNell Mo KoMaH/ie TUCIeTIepa IHEPTOCUCTEMEI

10 8 OnacHas neperpy3ka Me:KCHCTEMHBIX H BHYTPUCHCTEMHbBIX cBA3eH

Hucnetuep LIY

IpU IMEperpy3Ke CBA3E€H YCTIpaHAET €€ IYTEM YBEIHYEHHUS TIeHEepUpPYEMOH
MOILHOCTH B IIPHUEMIIEMOH YacCTH MY MTOHMKEHUS MOLIHOCTH B II€peJarolieH YacTH,

Crapinii_onepaTHBHBIA MEPCOHAN JNEKTPOCTAHIIMN M JJIEKTPHYECKHX CETEH B
cliydasx, NPeayCMOTPEHHBIX MECTHBIMH AUCIIETYEPCKHUMH HHCTPYKLHMIMH, IPUHUMAET
CaMOCTOSATENBHO MeEphl I10 MPEeNOTBPAlEHUI0O W YCTPaHEHMIO OIIACHOH Ieperpys3ku
KOHTPOJIMPYEMBIX IEPCOHAJIOM JIMHUH

\ 2!
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10.9 Hapymenne peXHMa M3-32  HEOTK/JIIYHMBLICTOCS  KOPOTKOTO
3aMbIKAHHS

Jlucnetuepsl LUTY W cTapliMid  ollepaTUBHBIH HEepPCOHAT JJIEKTPOCTaHUUI U
JJIEKTPUUYECKUX CeTeH

onpenensitor Mecto K3 Ha OCHOBaHUM noka3zaHUM NpuOOPOB LIMTA YIpaBiieHUs
(COOTBETCTBYIONIMX CTYINEHeH ynpaBieHMs), aHaliu3a NeHCTBHA peleiiHON 3amMThl U
ONpoca ONepaTUBHOIO MEepCoHAJIa,

OTKJIIOUaloT y4yacTok ¢ K3 ¢ moMoibio CMeXHBIX BBIKIIOYATENEeH NMUTArOIHX
NpHUCOeIUHEHUH, €CJIH BBIKIIFOYATelb IIOBPEXAEHHOTO 3JIeMEeHTa He OTKJII0YaeTcs

10.10. AcuHXpoHHBIii peXXHM B JHeprocucremMe

Hucneryepsr LIUTY

ONpeleNsoT IPUMEPHO LIEHTP KayaHHii,

IPUHUMAIOT CpPOYHblE MeEphl K BBIpaBHHUBAaHHIO YacTOT B HECHHXPOHHO
paboTalOIKUX YacTsX 3HEPrOCHCTEMBI, IONycKas CHM)KEHHE YacTOThl B H3OBITOYHBIX
YacTAX OO YCTAHOBJEHHBIX JUCIIETYEPCKUMH HHCTPYKIHSAMU 3HAaUeHUU (He HHXKe
BepxHeil ycraBku AYP),

OCYIIECTBJISIOT HEMEJIEHHOE OTKIIIOYEHHEe YaCTH oTpeOuTeNel IpU OTCYTCTBUHH
pesepsa B neduIUTHON YacTH H CHUKEHHH YaCTOTBI HUXeE
48,5 'y,

paz3essIIoT HECUHXPOHHO paboTalolye YacTH, €CIH BOCCTAHOBUTH CHHXPOHU3M B
Te4eHHEe JBYX-TPEX MUHYT He yJlaercs,

NPOBOJAT HEOOXOAMMYI0 IOATOTOBKY H  CHHXPOHM3AIMI0  paslebHO
paboTaromux Jacrtei,

BOCCTaHaBJIMBAIOT HOPMAaJIbHBIE TapaMeTPhI PEXKUMa

Crapinii onepaTHBHBIN [IepCOHAT 3JIEKTPOCTAHIIUH

CaMOCTOSATEJIFHO H3MEHSET MOILIHOCTb 3JEKTPOCTAHIUH M1 BOCCTaHOBIIEHUS
HOpMaJIBHOW YacTOTHl TIPH BO3HUKHOBEHMM ACHUHXPOHHOI'O XOMIa M OTKJIOHEHHH
4aCTOTHI OT HOPMAaJIBHOM,

BBITMIOJIHSAET JanbHeHIllee perynupoBaHHUE MOIMHOCTH JJIEKTPOCTAHIUN (Tpu
OTCYTCTBHHU CIICHHANIBHBIX yKEBaHI/Iﬁ B MECTHBIX HHCprKHH}IX), €CJIX TIpHd JOCTHUXKCHHHA
HOpMaJibHOH 4HacTOThl aCHHXPOHHBIN X0/ HE IpEeKpallaeTc,

NOJHUMAeT HamlpsDKeHWe [0 IpeeNibHO  JOMYCTHMOroO IIPH  HAJIMYHH
COOTBETCTBYIOIINX yKa3aHUH B MECTHBIX AUCIETUEPCKUX HHCTPYKIHSIX
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10 11. Pe3koe noBbileHHe 4acTOTHI Bhile 50,5 I'n

Jucnerueps! LAY

BBISBJIIIOT IPHYMHBI TIOBBIIIEHHS YacTOTBl, COCTOAHHE M peXUM paboThl
OCHOBHOH ceTH (pe3Koe IMOBbIIIEHHWE 4acTOThl HauboJiee BEPOSITHO INPH OTAEIEHHH
M30BITOYHBIX 10 MOIIHOCTH YacTei),

NPHHHUMAIOT MEPEl K CHIDKEHHIO 4acTOThl IIyTeM pa3rpy3Kd B MEPBYIO OYepeb
I'DC, zarem TOC, He Homyckas neperpy3kd MEXKCHCTEMHBIX M BHYTPHCHCTEMHBIX
CBSI3EH,

KOHTPOJHMPYIOT [OEHCTBHUS MOJAYHHEHHOrO OIIEPaTUBHOIO IMEpPCOHAda [0
CHHM)KEHHIO YaCTOTHI

Crapuiiil onepaTHBHEIN IIepcOHAN HJIEKTPOCTaHIIHH

CaMOCTOSITE/IbHO YMEHBIIAET TEeHepHUpyeMyl MOIIHOCTE I'DC U HEeKOTOpBIX
(BBImEneHHBIX As aTod nenu) TOC, camxas yacrory no 50,5 I,

HOJAEPXKHUBAET NPEXHIOI0 MOLUIHOCTH 3JIEKTPOCTAaHIUY WM aXKe MOBBIIIAET €€ B
0COOBIX ClIydasxX IJid COXpPaHEeHHS YCTOWYMBOCTH, AEHCIBYS CaMOCTOSTEJIBHO HJIH I10
pacropsHKEHHIO JUCIeTYEPa B COOTBETCTBHH C MECTHOH HHCTPYKIUEH

10 12 IanbHelillee HJIH BHe3alHOE MNOBbIMeEHHe 4YacToThl A0 51,5 I'm u
BhbILIE

Iucneruepsl LUTY neficTBYIOT, Kak yKa3aHO BBILIE

Crapiumii onepaTHBHBIA IepCOHAI SJIEKTPOCTAHLIMH caMocToATENRHO - Ha [ OC u
CrIeLIMaNbHO BbIACNEHHBIX Ui 3To# nean TOC - 3KCTpeHHO yMeHBIIAeT reHEPHPYEMYIO
MOIIHOCTb ITyTE€M OTKJIIOYEHUS YacTH arperaToB JUIs CHIDKEHHS 9acToTsl 1o 50,5 T (¢
YyU4ETOM YCIOBUM COXPAHEHUsS NUTAHHUA COOCTBEHHBIX HYXI SJEKTPOCTaHIHH H
TOCJIETYOILErO IyCKa arperaToB)

1013  ApapmuiiHoe pa3jgejieHHMe JHepProcHcTeMbl Ha  HECHHXPOHHO
paGoTaloniHe 9acTH ¢ BO3MOKHOCTbIO HCYE3HOBEHHS HANpSXKEHHS B HEKOTOPbIX
OTAETHBIIHXCS YACTAX

Jucnetuepsr IITY

BBIABJIAIOT XapaKTep aBapyH U, 10 BO3MOXHOCTH, MIPUYHHBI €€ BOSHUKHOBEHHS,

OIIpeNeNisioT, Ha KakKue 4acTé pasaenuiace JIC, a Takke HacTOTy M OOIui
YPOBCHDb HAPAKCHHA B OTACJIbHBIX HACTAX,

IPHHHUMAIOT Mepbl K OblcTpelileli CHHXPOHHU3ALMH pa3NeNHUBIIMXCS YacTel,
COXpaHHUBIIHMXCHA HOpMalbHOE (MM OJIM3KOE K HEMY) HalpsDKeHHe,

IpH IIONHOM OTCYTCTBHM HAIIpsDKEHHA B OTAeNUBLIMXCA dacTax O2C momarot
TOJYKOM HallpsDKeHHE OT OCHOBHOH cetw I3JC, paboraromiedt ¢ HOpMainbHOH (Mik
Om3Kkoi k Heit) yactoTol, obecrieynuBas B NEPBYIO OYepeib BOCCTAHOBICHHE [TUTAHHUA
cOOCTBEHHBIX HYXX]] MOIIHBIX OIOYHBIX 371€KTPOCTAHIMH,
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no Mepe pa3Bopora obopyAoBaHMs M HabOopa MOUIHOCTH IIOJAIOT TOJYKOM
HanpsDKeHye Ha y4acTKH, OCTaBluMecs Oe3 HalpsKeHUs,

MpU BO3MOXKHOCTH MOAHHMAIOT KpaTKOBpeMeHHYy1o yactoTty Ha 0,1-0,2 I'ty Beiie
sepxHeit ycrasku YATIB mocne BoccTaHOBIEHUS HOpMalIbHOM paboTel D9C

BBISICHSIET Ha KaKUX DJIEKTPOCTAaHLUMIX IPOM3ONUIO OTAeNeHue COOCTBEHHBIX
HY>X/] Ha HECUHXPOHHOE NMUTaHue,

orpeleNisieT COCTOSHHE APYTHX reHepaTopoB (He BbIAENAEMBIX Ha COOCTBEHHbIE
HYXIbl), BO3MOXHOCTh pa3BOpOTa THAPOIEHEPATOPOB BMECT€ € MeXaHH3MaMH
coOCTBEHHBIX HYX)XA U T 1,

MIOHIDKAET 4YacTOTy B OTHENHBIIeWCA H3OBITOYHOH 1O MOIIHOCTH YacTd
sHeprocucTeMsl 10 49,5 I'1| B Hensax yCKOpeHHs CHHXPOHU3alHH,

MepeKlioyaeT YYacTKH CeTH ¢ JeQUIUTHOH dYacTH Ha U3OBITOUHYIO C
KPaTKOBPEMEHHBIM (XOIMYCTHMBIM) [IEPEPHIBOM ITUTAHUS,

OTJIeNsIeT TeHePATOPh! OT H30BITOUHOM YacTH Ul CUHXPOHU3ALMH ¢ AeQUIIUTHOH
YacThIO,

OCYIIECTBJISET paspeliaeMoe AUCMETYEPCKHUMU HHCTPYKIHMAMH HECHHXPOHHOE
BKJIIOUEHHE Ha MapajulelibHyl0 paboTy pasfenuBLIMXCS YacTed IpH JOIyCTUMOM
pa3sHOCTH 4acToT,

OTKJIIOUaeT MoTpebuteneil g nogbeMa YacTOThl JIO YPOBHSA, IO3BOJAIOLIErO
OCYIIECTBUTh CUHXPOHHU3AIHIO, [P HEBO3MOXXHOCTH IOAHATh YACTOTY B AeGHUUUTHOIM
YacTH YKa3aHHBIMHU METOJIaMH,

Npy Haau4ud B 00eCTOYEHHOHN 3HeprocucreMe goctaTouHo MoiqHoi I'9C paer
yKa3aHUs O pa3BOpOTe OCTAHOBJICHHBIX THIPOreHEpaTOpOB, BKIIOYEHHS HX Ha
mapauieNbHyl0 paboTy Ha BBIIENEHHYIO CHCTEMY HIMH (C HCIOJIb30BaHHEM MeToJa
CaMOCHHXPOHH3AIIMH) U T0Jjaue HaIPSKeHUS TOITYKOM OT 3TUX LIWH Ha YHEPTOCHCTEMY
10 HanboJIee MOIIHOH CBA3H (C MOCTIEeAYIOMIUM BKIIOUEHHEM APYTHX CBs3eH ),

IpH HEBO3MOXXHOCTH I[IOJa4yd  HampshKeHWs Ha  BCIO  00eCTOUYEHHYIO
DHEPrOCHCTEMY pa3fielisieT €€ Ha YacTH H OJaeT HalpAKeHUEe Ha OTHAEeNbHBIE YUACTKH,
OCYLIECTBJISAS He3aMeNIUTENbHO IIPHCOEIHHEHNE 3JIEeKTPOCTAHLMM, Ha KOTOPBIX
BO3MOXHA OBICTpas CHHXPOHHW3ALUS OTKIIOUEHHBIX TIEeHEpPaTopoB, M obecreyuBas
BOCCTaHOBJIEHHE NTUTaHUsI HauboJiee OTBETCTBEHHBIX NOTpebuTeeii,

IpH OTCYTCTBMM HocTaToyHo MoOIHBIX [JC wunu HeddGheKTHBHOCTH HX
HCTIONB30BAHMS B CO3JABIIMXCS YCIOBHAX INPHHHAMAeT CaMOCTOSATEIBHO MepEl K
OBICTPOMY PAa3BOPOTY 3JIEKTPOCTaHLMH, OcTaBIIMXCA 0e3 HAIpsDKEHHS, U B IIEPBYIO
o4depcap MOIIHBIX OIOYHBIX 3H€KTpOCTaHHHﬁ, HCIIONB3YA B Kade€CTBC HCTOUYHHKOB
NUTaHHs FeHepaToPhl, BhIAeIEHHbIE Ha COOCTBEHHBIE HYX bl (M MECTHYIO HATPY3KY),

TIOJIa€T HaMpsKeHHe Ha BCIO YHEPrOCUCTEMY WM TTOCIEN0BaTeILHO Ha €€ YacTH B
3aBUCHUMOCTH OT pa3Mepa BOCCTAHOBJIEHHON MOIIHOCTH U YCIIOBHH CXEMBI,

B ClIydasix, NpeXyCMOTPEHHBIX MECTHBIMH [IHCHETHEPCKHMH HHCTPYKIMAMH,
HCIOJB3yeT BO3MOXHOCTh MOABEMA HANpsXXKeHHS O O00eCTOYeHHOW dYacTH C

oA
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OJJHOBPEMEHHOH CaMOCHHXPOHH3ALMEN NreHepaTOpPOB, MOIIHOCTh KOTOPBIX COU3MEpHMA
C MOIIIHOCTBIO IIPUCOEMHEHHBIX TOTPEeOUTENEH,

fnocjie NOJa4yd  HalmpsKEeHHA  obecrneydBaeT pa3BOPOT U BKIFOYEHHE
000pyIOBaHUS OCTATIBHBIX JMEKTPOCTAHLIMIA,

B Ipolecce JIMKBUAALMHY aBapuH KOHTPOJUPYET YacTOTy M HalpsDKeHHWe, He
JOIyCKas MX IOHWXEHUS NPU pocre MoTpebisieMoll MOLIHOCTH A0 3HAYEeHMH, Npu
KOTOPBIX HapyluaeTcs paboTa MEXaHHU3MOB COOCTBEHHBIX HYX],

MpH HEOOXOIUMOCTH IPOBOIHUT CaAMOCTOSATENBHO IOMONHUTEIBHOE OTKIIOYEHHE
norpedurenei

Crapinii onepaTHBHBIN IEPCOHAN 3IEKTPOCTAHIIUH H 3JICKTPUIECKHUX CETEH

cooburaer aucneTyepy IHEProCUCTEMBl O MPOUCIIEAINIMX HAPYIIEHUIX CXEMEl H
pexxuMa, UMEIOIINXCA CUCTEMHBIN Xapakrep,

BBHITIOJIHSET pacriopsKeHre JUCTIeTYepa 10 BOCCTAHOBIEHUIO HOPMANIBHEIX CXEMBI
1 pekuma,

MNpOBOAMT B COOTBETCTBHHM C MECTHBIMHM JUCIETYEPCKUMH HMHCTPYKIHAMH
CaMOCTOSTEJIbHBIE  [EHCTBUS IO BOCCTAHOBJIEHHMIO YacTOTHl W HAaINpsSKeHus,
obecmeunBasi COXpaHeHHe WM BOCCTAaHOBJIEHHE pabOThl MeXaHHU3MOB COOCTBEHHBIX
HY X,

yCTpaHseT TIeperpy3kH, OIacHble And o0OpyZOBaHMS H  YIPOXXAIOIIHe
HapylIeHUEeM YCTOHYHBOCTU KOHTPOIUPYEMBIX [IEPCOHANIOM CBS3eH,

OCYILLECTBIIAET CHHXPOHHOE MM HECHHXPOHHOE BKIIOUEHHE pa3ae/TUBIINXCS
YyacTell Ha HMeKTPOCTaHIUAX U IIOACTAaHIMSX IO YKa3aHHIO AUCHeTYepa Hiu (B
COOTBETCTBHH ¢ MECTHBIMY JUCIIETYEPCKUMH UHCTPYKIIHAMH) CAMOCTOSTENBHO,

CUHXPOHM3HpYeT OTHENUBIIMECS BO BpeMsl aBapul  TEHEpPaTopel |
3JIEKTPOCTAHIUHU NP HATHYUM WM NOSBIEHUM HANIPSDKEHUS IT0CIIE €ro MOTEPH,

OpH OTCYTCTBUHM HaNpsXXCHHs Ha [IHHAaX JJIEKTPOCTAaHLUH YHEpKHBaeT
FeHEPaTOpPHEl Ha XOJIOCTOM X0y,

Ipd HEBO3MOXXHOCTH COXpaHeHHs B paboTe MOMIHBIX 3HEProOJIOKOB
obecre4ynBaeT UX T'OTOBHOCTh K OBICTPOMY Pa3BOPOTY, BKIIOHEHMIO B CeTh M Habopy
MOIIHOCTH,

B CIydYasx, MPELyCMOTPEHHBIX MECTHBIMH IUCIETUYEPCKHMH HHCTPYKLUAMH,
obecrneunBaeT OBICTPOE MOKIIOYEHHE OTBETCTBEHHBIX MOTpeOUTeNlell K HECHHXPOHHO
paboTaloiumM reHeparopam,

OpH MNOABJICHHH HAOpPAXKEHHUA Ha IIHHax BHGKTpOCTaHHI/Iﬁ, Ha KOTOpPBIX
IpOM3BENEHO  OTHeJIeHHEe  COOCTBEHHBIX  HYXJA,  HEMEJIEHHO  METOAOM
CaMOCHHXPOHHU3allMH BKIIIOYaeT I'eHepaTopsl, paboTarolire Ha XOJI0CTOM X0y,

IpY HOSBIEHUH HAIPSKEHHA Ha 3JEKTPOCTAHLMU IOCHE IOJHOH €ro MmoTepH
CaMOCTOSITEJIBHO IPUHUMAET HEMEAJICHHbIE Mephl K pa3BOpPOTY MEXaHH3MOB
COGCTBEHHBIX HYK/ M T€HEPATOPOB H CHHXPOHH3ALMH C CETHIO
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11. Pe3epBbl MOIIHOCTH

ABapuiiHBIH pe3epB peanusyetcs B Teuenne 10 MuH

PerynipoBOYHBIN pe3epB MOILHOCTH COIEPKUT ABE-TPHU cocTapistoiue [leppas
- TaK Ha3bIBaeMbIH NMEPBHYHBIN pe3epB, peanu3yercs Mo ACHCTBUEM YCTaHOBJIEHHBIX
Ha KaXIOM TIEHEPHPYIOILUEM arperate AaBTOMAaTHYECKHX pEryjasTOpoB YacTOThI
Bpauienus (APUB), Ilpu cHuxeHUM WM MOBBILIEHHWH YacTOTh noJn aelictBuem APUB
pabotaronide arperaTbl M3MEHSIOT Harpys3ky, CTPeMsCh BOCCTaHOBHTbh HOpMallbHOE
3HayeHne vactoTel B OOJC Uem Oonblie arperaToB ydactByeT B ‘“NepBHYHOM”
pEryJIMpOBaHMHM YacTOTHl, TEM MEHbLUE €€ OTKIOHEHHE OT HOPMAJIBHOIO 3HaYeHHUS
PesepB nmomxen coctaBadth 2,5% obmieil pacmonaraeMoil MOIIHOCTH paboTaroumx
arperaTon

BTopu4HBI# peryJMpoBOUYHBIH pe3epB - 3TO PE3EPB MOILLMHOCTH, pealu3yeMblil
MO HeHCTBHEM LIEHTPAJIU30BAHHBIX YCTPOMCTB aBTOMaTHYECKOrO peryiHpoBaHUS
yacTOThl M akTHBHOM MomHocTH (APUYM), ycramaBnuBaemeix Ha I LIJIY 33C
3amaya BTOPUYHOIO PEryJIHpPOBaHHS YacTOTHl - BOCCTAHOBJIEHHE CallbJO-IIEPETOKOB
akTHBHOH MommHocTH 2332C B COOTBETCTBHM C JHUCHETYEPCKAM TrpadukoM M
IpeloTBpallleHHe OIacHbIX meperpy3ok ocHoBHbIX JIOIl, koHTpomupyeMbix c
nomoipio APUM, 4T0 MOXET MPOU30HTH B pe3yibTaTe ACHCTBUS MECTHBIX YCTPOHCTB
APUYB

B psne ciydaeB TPETHYHOM pe3epBe, 104 KOTOPEIM [IOHUMAIOT Pe3epB aKTUBHOH
MOIIIHOCTH, peajlu3yeMblil aBTOMATUYECKU MM BPYUYHYIO OINEPATUBHBIM MEPCOHAIOM
JUTS BICBOOOJKIEHNS] BTOPHYHOIO pe3epBa, UCIONB3YEMOr0 paHee JJisl BOCCTAHOBJICHUS
HOPMaJTBPHOI'O 3HAYE€HHS YacTOThI U MEPETOKOB aKTHUBHON MOIITHOCTH

CyMMapHas BeMHYKXHA BTOPHYHOTO pe3epBa (peanusyercs NPUMEpPHO 3a 5 MUH) H
TperuyHOro (32 30 MHUH) JOoMKHa cocTaBiATh 2,5% obmeit pacnonaraeMod MOIHOCTH
arperatoB HaxoAsIIMXcs B pabote

Hrtak, Heo6XoouMO

Hamuuue Ha cBomx arperatax APYUB u HeoOxomumoro mia ux 3¢dekTHBHOrO
JeHCTBUA pe3epBa MOIIHOCTH,

HaJliyhe Ha paboTaloIMx arperarax pe3epBa MOHIHOCTH, HEOOXOIHUMOTO st
OCYLIECTBIIEHUS BTOPHYHOI'O U TPETUYHOI'O PEryITUPOBAHUS YaCTOTHI,

HaJIM4Me aBapuilHOro pe3epsa MOILIHOCTH

HaIMYME pE3epBOB PEAKTUBHOM MOIIHOCTH U CpPEACTB peryJHpOBaHUS,
HEOOXOMUMBIX ISl TIOAAEP KaHHs HaNPSDKeHUs] B KOHTPOIBHBIX TOUKAaX OCHOBHOH ceTH
[P BO3HUKHOBEHHH YTSHKEJIEHHBIX HIIH aBapUAHBIX PEXHUMOB

OrtepaTuBHbIE pe3epBbl M MOJAEp)KaHHE peXHMa [0 4YacToTe H AaKTHBHOM
MorHocTH IlonnepkaHue HOPMAIBHOIO pexuma paboTel TpedyeT Hamudus [BYX
OCHOBHBIX BUJIOB OTIEPaTUBHOI'O pe3epBa aKTUBHOH MOIIIHOCTH
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aBapuiiHOro (ayis nNpeJoTBpallleHUs ONAacHOro CHUXXEHHA YacTOThl H
BOCCTAHOBJIEHUS €€ HOPMAJIBHOrO 3HAUEHUSA IpU CIydalHOM BBIXOAE M3 CTpOd
reHepHUPYIOLLEH MOLIHOCTH),

peryavpoOBOYHOrO (U1 MOAAepXaHusd YCTAaHOBJIEHHOrO 3HAYEHUS 4YacTOThl B
HOPMAaJILHOM pexuMe paboThl)

OcCHOBHBIM BHJOM pe3epBa, KOTOpbIA JOMKEH ObITh obOecneuyeH, CIYXHT
aBapHiHBIA pe3epB [ KOMIIGHCAMH BO3MOXHOW BHE3almHOW MNoTepu Haubonee
KPYITHOTO arperara

VI3 nByX 3HAa4YEHHIT MOLIHOCTH OOILEro perylupoBOYHOrO M aBapuiHOrO pe3epBa
OTIpeAeIAIOIINM CUUTaeTCs OOoIbIIEe

Bce pabortaromue arperatbl JOJKHBI Y4acTBOBaTh B PEryJHPOBaHHH 4YacTOTHI
CUET M3MEHEHHsI MOIIHOCTH IOJ BO3JEHCTBHEM CHUCTEM pETryJHpOBaHUS TYpOUH B
npefenax YCTaHOBJIEHHOIO pErylMpOBOYHOIO JMana3oHa, Te€  OCYLISCTBIIANOCH
nepBUYHOe peryinuposanue HeobxomuMo Takke oO0ecrnedyuTh NPUBICUYECHHE KO
BTOPUYHOMY PETyJIUpPOBAaHHIO [IOA MACUCTBMEM LEHTPAIU30BaHHBIX PETYISATOPOB
4acTOTBl W aKTUBHOH MomHocTH Hapsagy ¢ [ 2C arperaroB TOC, yto no3Boaut
sddeKkTHBHEE peryIupoBaTh pexxuM DIC I10 4acTOTe U aKTHUBHOM MOILHOCTH



