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This appliance is not intended for use by persons (including children) with reduced
physical, sensory or mental capabilities, or lack of experience and knowledge, un-
less they have been given supervision or instruction concerning use of the appli-
ance by a person responsible for their safety. Children should be supervised to
ensure that they do not play with the appliance.
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ACRONYMS AND ABBREVIATIONS
CIP Clean-in-place NO Normally open P&ID Piping and instrumenta-
NC Normally closed TDS Total dissolved solids tion diagram
RO Reverse osmosis GPM Gallon per minute LPM Liter per minute
FF Forward flush PCB Printed circuit board

RO SYSTEM

1. Overview

Ecosoft industrial reverse osmosis systems are used for demineralizing water in industrial, mu-
nicipal, commercial applications. Ecosoft RO system can be used to demineralize low to medium
salinity feed water. All parts of the system that are in contact with water have the necessary
certifications for use in food/drinking water applications. Reverse osmosis system operates as
follows. First, raw water is fed through sediment prefilters to remove particles. The water may
be dosed with antiscalant or other RO chemicals with a dosing pump at this point. Then, high
pressure pump feeds the water into the membrane module or membrane array, in which feed
stream undergoes separation process and splits into purified and concentrated streams. Part of
the concentrated stream is discharged to drain, and the rest is fed back to suction end of the high
pressure pump, referred to as concentrate recycle. Drain line is fitted with drain flow control
that limits rate of concentrate discharge and determines the ratio of purified water (permeate)
to waste water (concentrate). The ratio is called recovery. Recycle line is fitted with recycle flow
control that limits recycle flow rate and creates working pressure in the membrane array. Rate of
permeate production is proportional to the pressure in the membrane modules. Commissioning
and configuring the RO system includes carefully adjusting the flow controls to the right settings.

Improperly commissioned RO system may fail in the matter of minutes, including
irreparable membrane failure, hardware failure, and also involves electrical and
pressure hazard. Drain flow rate and recycle flow rates should only be configured
by authorized staff.

Permeate stream comes out via permeate outlet and runs to permeate tank. Purification process
will stop whenever the tank is full of water (signaled by the float switch) or when any backpres-
sure in permeate line appears, indicating critical condition. The process will automatically resume
when the full tank signal deactivates.

The system is operated with a process controller, which powers pump(s) and valves so as to carry
out service or membrane rinse in the necessary times. The controller reads signals from pressure
switches, float switch, permeate conductivity and temperature, and external inhibition. Depend-
ing on these signals, it chooses to run in service, rinse membranes, go to standby, or go to fault
mode. Permeate conductivity and temperature data are displayed to the operator. Depending on
system model, it can be additionally equipped with:

— antiscalant/chemical dosing pumps

— additional electric valve for raw water mixing or membrane permeate rinsing (see Annex A)
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2. Technical data

5

Tap feed water must be pre-filtered from fine particulates and residual chlorine be-
fore entering the RO system. Well water may contain impurities such as hardness,
iron, manganese, silica, hydrogen sulfide that can quickly lead to membrane fail-
ure. Some of these challenges can be addressed by using injection of antiscalant.
Perform a detailed laboratory analysis of your well water and consult a water treat-
ment specialist to see if you need additional equipment for treating your wellwater.

LIMITATIONS?

HARDNESS 150 mg/L CaCO3
8 °dH

IRON 0,1 mg/L

MANGANESE 0,05 mg/L

SILICATE 20 mg/L0O?

TOTAL DISSOLVED SOLIDS 3000 mg/L

CHEMICAL OXYGEN DEMAND 4,0 mg/L 02

RESIDUAL CHLORINE 0,1 mg/L

HYDROGEN SULFIDE none

2 the limitations may be exceeded if using antiscalant, oxygen scavenger, or other RO chemical

pretreatment

INLET PRESSURE 0,2..0,4 MPa
TEMPERATURE OF WATER 10...25°C
ELECTRICAL POWER 400V, 50 Hz 3-phase
MEMBRANE PRESSURE 0,8..1,2 MPa

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020
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TECHNICAL SPECIFICATIONS
(THE MANUFACTURER RESERVES THE RIGHT TO CHANGE ANY OF THE SPECIFICATIONS WITHOUT PRIOR NOTICE)

SPECIFICATIONS MO-1 MO-2 MO-3 MO-1 MO-1 MO-1
Rated capacity +10%, m3/h 1 2 3 4 6 9
F@e%dzwgfu]é‘”?;h 13-16 | 2836 | 45 557 | 810 | 12-16
Water use per rinse, L 130 130 130 270 270 400
Power consumption, kW 3 4 4 4 7,5 7,5
Dimensions (WxDxH), m 0,9%0,95%2,0 | 4,1x1,2x2,1 | 1,9x1,0x2,0 | 2,6x1,2x2,0 | 4,1x1,2x2,1 | 4,1x1,2x2,1
Maximum dry weight, kg 350 400 450 500 700 850
Connection port sizes

feed water DN32 DN32 DN40 DN40 DN50 DN50
permeate DN25 DN25 DN25 DN25 DN40 DN40
concentrate DN32 DN32 DN40 DN40 DN50 DN50

NORMAL OPERATING SPECIFICATION?

Drain flow rate,

LPM 6-9 11-14 17-23 25-30 35-45 50-60

GPM 1,6-2,4 3-3,7 4,6-6 7-8 9-12 13-16

Recycle flow rate,

LPM 75-95 75-95 75-110 50-80 125-200 | 110-150

GPM 20-25 17-23 20-30 13-22 33-55 29-40

Permeate flow rate,

LPM 15-20 30-35 50-55 68-75 95-105 | 140-160

GPM 4-5 8-9,2 13-15 18-20 25-28 38-42

11 feed water must comply with requirements in the table of Limitations . If some data are not
available or do not meet requirements, contact Ecosoft Customer support.
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3. Installation and startup

Caution!
Electrical installation should only be done by a qualified electrician.

3.1 Rest the unit on a flat level surface capable of supporting its weight (see table of Specifica-
tions). Install permeate tank next to the unit. Inspect the RO system carefully for damage, includ-
ing piping, valves and instruments, pump, pressure vessels, pre-filter housings, power cabinet
before proceeding with connection and startup.

3.2 Install membrane in each pressure vessel as follows. Remove PVC piping with the pressure
vessel ports. To remove PVC pipes, take apart pipe unions at the pressure vessel ports. If neces-
sary, also loosen next closest downstream union to remove the entire piping fragment leading
to the vessel. Remove the lid at the feed end of pressure vessel. First, remove spiral retaining
ring by pulling bent tab towards the center of circle. If the pressure vessel lid is retained by half
rims, remove the fastening screws and pull half rims out of circular groove. Take out the lid with
membrane adapter.

Observe direction of arrow on pressure vessel when installing membrane. Use
glycerol or a similar ROcompatible lubricant as needed. Avoid touching mem-
brane with hands. Use sterile rubber gloves when handling

membrane.

Make a cut in membrane packaging bag and insert membrane in the pressure vessel brine seal
last. Central tube of the membrane has to mate with membrane adapter installed at the concen-
trate end of pressure vessel. If necessary, remove the lid at the concentrate end before installing
the membrane. If installing multiple membranes in one vessel, proceed with the next membrane
in a similar fashion, after installing membrane connector in central tube of first membrane’s rear
end. Couple the second membrane with the connector, then push it forward all the way in the
pressure vessel. After the membrane(s) are installed in the pressure vessel, install the lid back in
place. Put spiral retaining ring (or half rims) in the groove, fasten half rims with screws. Re-assem-
ble the RO system in reverse order.

3.3 Connect raw water pipe from water main/pump to the entry solenoid of the RO system.
Recommended pipe size is at least that of the connection port, plastic/composite pipe or rigid
nonkinking hose. Use appropriate fittings as necessary. Connect drain tube or hose with drain
outlet of the RO system and run it to drain pipe. Ensure air gap at the end of drain line to prevent
backsiphonage. Connect tube or hose to permeate outlet and extend it to permeate tank. Cut or
bore an aperture at the top of tank wall, install pipe gland and pull the permeate tube through the
gland (note: run permeate line to drain when carrying out initial membrane rinse).

It is strongly recommended to use short runs of pipe or hose the size of which
matches or exceeds that of the connection port.

3.4 Put the float switch inside permeate tank after moving ballast the necessary length up the
cord to provide enough level difference between activated and deactivated position. After the
first filling of the tank, verify that the float switch activates and deactivates in the right positions.

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020
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RO SYSTEM

3.4 Put the float switch inside permeate tank after moving ballast the necessary length up the
cord to provide enough level difference between activated and deactivated position. After the
first filling of the tank, verify that the float switch activates and deactivates in the right positions.
3.5 |If the RO system has permeate rinse enabled, install the necessary piping. If using service
interruption by external signal (microswitch), remove conductor connecting terminals 6 and 7
together on controller PCB. Then, run wire from microswitch inside the controller housing and
connect to the terminals. If using antiscalant or other RO chemicals, refer to dosing pump’s in-
struction booklet for information concerning the dosing pump.

3.6 Run power to the RO system. Pull power cable inside power cabinet of the RO system through
a gland in cabinet wall. Connect three phases and neutral to leftmost screw terminal block in the
bottom row. Switch on main circuit breaker in the top row. Check protection relay status. Any LED
signal except green light on indicates some power supply fault. Green LED indicates proper power
supply. See pictures of the electrical panel.

Main circuit | Controller | Protection
breaker |circuit breaker| relay

3-phase o . Pump
power Bottom DIN rail in the power cabinet contactor
connection

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020



INSTRUCTION MANUAL ECOSOFT MO MIDI SYSTEMS 9

RO SYSTEM

3.7 Start up the system as follows:

3.7.1 Ensure recycle and drain flow regulating valves are fully open before starting. Run the per-
meate tube to drain for the duration of the first run of the RO system.
3.7.2 Switch on controller circuit breaker to start the RO system. After the controller starts up
and the unit starts to operate, tighten drain regulating valve until drain rotameter reading meets
specification (see table of Specifications). Then, start turning down recycle regulating valve. This
will raise pressure in the membrane module shown on pressure gauge. Stop when recycle flow
rate meets specification or pressure in the membrane module reaches above upper limit (see
table of Specifications).
3.7.3 Calculate target drain flow using below formula. Use 75% recovery (unless specified other-
wise) and permeate flow rate as shown on permeate rotameter:

Permeate flow rate

Drain flow rate = - Permeate flow rate
Recovery

For example:

Permeate flow rate = 50 I/min (= 3 m3/h)

Recovery = 75% = 0,75 (default)

5016 67 I/min ,0 75 Target drain flow rate= 50 /0,75 - 50 = 16,67 |/min

Make final adjustment of drain flow rate to your calculated target value. After you have finished
setting up, verify that operating flow rates, rotameter and pressure gauge readings stay within
specification as per table of Specifications.

Take care not to exceed 1,4 MPa in membrane module at any time. If membrane
pressure rises above the upper limit in specification, open recycle flow regulating
valve to bring it down.

Drain flow rate must not go below the calculated target value at any time. If at
some point drain flow rate lowers, loosen drain flow regulating valve to raise it
back.

Turn regulating valve knobs smoothly when regulating recycle and drain flow. Do
not make rapid turns or apply disproportionate force as this can damage the unit.

> > >

3.7.4 Let the unit run for 1 hour discarding permeate and concentrate to drain to flush out mem-
brane preservative. Watch pressure and flow rate readings to make sure these do not exceed
requirements.

After 1 hour of operation, start forward flush cycle (by pressing [> START on controller front pan-
el), then stop the unit. Switch off main circuit breaker. Connect permeate tube/hose to permeate
tank. The RO system is ready for operation.

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020
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RO SYSTEM

4. Installation requirements

D Installation and setup of the unit should be undertaken by a qualified professional. Room or
area where the unit is to be installed must meet workplace standards of local building code.

D The unit must not be operated in outdoor environments. Do not expose to weather condi-
tions (rain, temperature fluctuations, proximity of heating equipment, direct sunlight etc).

. Air at workplace should be free of corrosive vapors, airborne dust, and fibrous matter.

D To provide access to the unit for maintenance and repair purposes, respect the following
clearances between the unit and building structures: 500 mm to the left or right, 200 mm
above.

o Electrical connections must comply with local electrical code. Make sure to follow applicable
grounding and insulation rules.

o Supply, drain, and delivery pipework must comply with local plumbing code and have suffi-
cient flow capacity. Drain line of the unit must be separated from floor drain with an air gap.

o Construction material or inside lining of permeate tank must be resistant to water corrosion
(e. g. stainless steel, polypropylene). Tank should be installed next to the unit.

o Antiscalant pump suction line length should not exceed 1,5 m. Refer to dosing pump’s man-
ual to adjust pump’s settings if it has not been factory configured.

5. Operating requirements

5.1 Operator of the unit must strictly follow these guidelines and general electrical safety pre-
cautions.

If power supply cord is damaged, it must be replaced by the manufacturer, its ser-
vice agent or similarly qualified person in order to avoid hazard.

5.2 When operating the unit, ensure that pressure and flow rates are within specification limits
and that power supply is clean and uninterrupted.

5.3 Perform the following at least once a month:

— verify that readings on pressure gauges and rotameters fall within the specified range per re-
quirements specification;

— verify tightness of hydraulic connections and integrity of parts.

5.4 In order to monitor performance of the RO machine, regularly keep record of operation and
write down parameter readings. Use membrane manufacturer’s software tools for normalization
to control for fluctuations of pressure, temperature, and other operating conditions.

5.5 Change polypropylene cartridge when it has clogged. Pressure drop of 0,1 MPa or greater on
the sediment filter indicates that filter cartridge needs to be replaced as soon as possible..

5.6 Perform CIP or another suitable chemical cleaning protocol when any of the following condi-
tions are encountered:

— normalized permeate flow rate drops 10-15% of its initial value;

—normalized conductivity of permeate increases 10-15% of initial value, raw water conductivity
remaining at the same level;

— normalized pressure drop along the membrane module increases 10-15% of its initial value

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020
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5.7 After installing freshly cleaned membrane, perform 1 hour rinse discarding all permeate and
concentrate. If chemical cleaning fails to restore normalized flow or rejection to design specifica-
tions, membrane element is irreparably fouled and has to be replaced.

5.8 To prevent microbial contamination, the unit should be operated for at least 1 hour a day.
In case 48 hours or longer shutdown is to occur, membrane should be treated with preservative
solution. Preservative treatment is accomplished by circulating 1% sodium metabisulfite solu-
tion through the membrane module for 30 minutes or by preparing metabisulfite solution of the
above strength in the module. Before resuming operation of a machine that had been treated
with preservative, rinse the membrane

with activated carbon or other means of dechlorination. Chlorine will destroy the

Do not use raw water with over 0,1 mg/L of free chlorine without pre-treatment
A membrane.

5.9 To replace sediment filter cartridge proceed as follows:

—remove the power from the unit;

— shut off water supply and relieve pressure;

—screw off filter bowl and remove it, taking care not to spill water on parts of the unit;
—remove spent cartridge from the bowl, place a clean one inside and screw the bowl back on.

Do not torque over 2 kgfxm
when tightening bowl.
5.10 To replace membrane element proceed as follows:
—remove the power from the unit;
—shut off water supply and relieve pressure;
—disconnect feed, permeate, and concentrate tube connections at membrane module outlets;
—remove caps from the pressure vessel;
— push the membrane element from the feed end towards the discharge end (in the direction of
the arrow). Extract the membrane element by pulling it at the discharge end of the vessel;

— install new membrane element, observing flow direction as indicated by the arrow;
— fasten the caps and re-connect tubes back to the vessel.

Do not perform any maintenance, repair, cleaning, moving the unit or ancillary
units (permeate tank, media filters etc),when the unit is connected to power and
water supply.

Do not subject pressure vessel to mechanical impact
(shocks, static load etc).

The manufacturer shall not be held liable for any damages incurred by the owner
of the unit or any third party due to failure to adhere to the safety precautions or
installation guidelines herein.

> B
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6. Shipping and storage requirements

e The unit must be stored indoors. Ambient air quality must meet workplace standards.

e Carry out preservative treatment of membrane elements when preparing for an extended
downtime.

e The RO machine in its original packaging can be shipped by all types of air, sea or ground
transport.

e During transportation, the unit must be protected from exposure to low temperatures and
jolts/vibration.

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020
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7. Troubleshooting
CAUTION!
Remove electrical power and relieve pressure before proceeding with any diag-
nostics or repairs. The electrical components should only be accessed by qualified
electrician!
Problem Possible cause Corrective action
Check that there is power supplied to the sys-
No power tem, power cable is properly connected and

Protection relay is not
shining green light

not damaged

Power supply fault

Refer to protection relay manual or contact
Ecosoft product support

The controller does not
start after switching on
controller circuit breaker

Protection relay is tripped

Ensure clean 380-400 V, 50 Hz electrical
power supply to the system

Loosened contact in screw
terminal

Open controller housing, checkn that power
supply conductors are firmly fixed in 220V
terminals of the PCB

Other

Contact your dealer’s product support

Main circuit breaker
trips

Power supply does not meet
system requirements

The system requires clean power supply
conforming to electrical specification in
chapter 2. Check for brownout, overvoltage,
power surges

Other

Contact your dealer’s product support

High pressure pump is
not starting after the
controller has started up

Controller is in Standby mode

Check if permeate tank is full Check that
permeate tube is not blocked or shut off with
a valve

Controller is in Stop mode

Open controller housing and check that
terminals 6 and 7 are short-circuited with a
conductor

Controller is in Service

Contact your dealer’s product support

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020
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Problem

Possible cause

Corrective action

Low feed pressure fault

Insufficient pressure of water
supply

Ensure adequate supply of water per require-
ments in Chapter 2

The system is connected to
water supply using flexible
hose or small size pipe

Set up proper connection to water supply
pipe. Avoid long runs of small size pipe

Clogged pre-filter cartridge

Check the filter cartridge and replace if
necessary

Other

Contact your dealer’s product support

High permeate
conductivity

Water temperature is higher
than allowed

Test temperature of feed water and check
that it conforms with requirements in
chapter 2

System is not operating with
proper concentrate pressure
and flow rate

Write down readings on pressure gauges and
rotameters and contact your dealer’s product
support

Water quality does not meet
requirements

Check that the water analysis conforms with
requirements in chapter 2

Damaged brine seal or mem

Contact your dealer’s product support

Fouled or damaged membranes

Replace or chemical clean the membrane

Other

Contact your dealer’s product support

Low permeate flow rate

Water temperature is lower
than allowed

Test temperature of feed water and check
that it conforms with requirements in
chapter 2

System is not operating with
proper concentrate pressure
and flow rate

Write down readings on pressure gauges and
rotameters and contact your dealer’s product
support

Fouled membranes

Carry out chemical cleaning, contact your
dealer’s product support if membranes get
fouled too often

Other

Contact your dealer’s product

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020
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CONTROLLER

1. Overview

Ecosoft OC5000 process controller provides means to control operation of RO machine via suc-

cinct user interface comprising two buttons and LED display. The controller is designed to ensure

complete automation of the process while allowing for manual intervention on user part at any

moment in time. When running a reverse osmosis machine, the controller executes

the following tasks:

e turning the unit on and off with respect to tank permeate level and/or backpressureswitch
status;

e reading status of level, pressure, and stop switches; conductivity and temperature of per-
meate;

e goinginto Fault mode upon occurrence of any of the conditions indicating risk of damage to
the RO machine or improper operation;

e performing hydraulic flushing of membranes (‘forward flush’) with preset frequency and
duration;

e implementing manual control over the unit. In order to deliver the above functionality, Eco-
soft process

controller supports the following connectivity:

— 5 dry contact switches (NC/NO);

— 3 electrical valves (solenoid or motor driven valves can be used);

—alarm signal;

— high pressure pump, antiscalant and/or biocide dosing pumps;

—temperature and electrical conductivity probes.

The controller supports scheduled maintenance alerts and
passcode protected access to configuration menu. Conductivity
reading is digitally corrected for temperature of permeate, while
hardware interface offers good interference immunity and reliability
with galvanically isolated terminal connections.

2. Technical data

Electrical rating iiolesesg 'ZZ*‘
Power 4 VA

IP code IP 65

Ambient temperature +5...440 °C

Weight 0,25 kg
Dimensions (LxWxH) 60 x 120 x 250 mm
Permeate conductivity ranges 0...1000 pS/cm

This manual is the intellectual property of Ecosoft. Copying and reprinting is prohibited. © 2020
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Electrical cabinet components

Reference Product code Product
A0 OC5000EN Ecosoft OC5000 RO controller
Al SM1P1400 Motor protect circuit breaker
A2 C4P1 C4 1 pole mini circuit breaker
KF1 PMV50A575 Voltage control relay
TR1 TDTRO15 15 W 230/24 VAC voltage transformer
SB1 8LM2TB6344 Push button switch
R1..R4 RM845230 Relay, 230 VAC coil
HL1 AD220VACR 230 VAC red light
HL2 AD24VADCR 24 VAC/VDC red light
R5 RM845024AC Relay, 24 VAC coil
KM1 BF2510A220 3 pole, 25A contactor
X0 WK6 WK 6 screw terminal
X1..X2 WK25UVO WK 2,5 screw terminal

External connections

Terminals Voltage Leads
X0/1—X0/3 400 VAC 3 x 230 VAC, 3-phase system power supply
X0/N Neutral conductor, system power supply
X0/GND N2 Protective earth
X1/1—X1/2 230 VAC Antiscalant dosing pump
X1/3—X1/5 230 VAC Entry valve
X1/6—X1/8 230 VAC Forward flush valve
X1/9—X1/11 230 VAC Bypass valve
X2/1—X2/2 5V External stop signal
X2/3—X2/4 5V Low feed pressure switch
X2/5—X2/6 5V High operating pressure switch
X2/7—X2/8 5V Permeate backpressure switch
X2/9—X2/10 5V Permeate float switch
X2/11—X2/12 | 24 VAC Antiscalant level switch
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3. Operating modes

When operating, the controller will be in any one of the following modes: Service, Stop, Forward
Flush 1, Forward Flush 2, Standby, Fault. Immediately after starting, the controller will display
firmware version and then proceed to Service if tank permeate level is low and backpressure
switch is not activated.

Configuring and manipulating the controller is done using [> START and [JSTOP buttons. Current
mode of operation and pertaining information is shown on the LED display. Opening the circuit in
the Stop domain of terminal block (see figure 1) will bring the controller to Stop mode regardless
of its current mode of operation. Closing the circuit will take the controller back to the mode that
had been interrupted. Stop terminals can be used to connect a microswitch on pre-treatment
media filter, a relay or other means of external control to the controller.

Following is the description of controller modes.

SERVICE

In Service mode, the RO machine produces permeate. If no fault conditions are taking place, float
switch is low and backpressure switch is not activated, the controller will operate in Service mode.
Status of outputs in Service

Status of outputs in SERVICE

High pressure and antiscalant pumps on

Entry valve open

Forward flush valve closed

open (if configuration step 1.3 is set to 0)

Bypass valve
closed (if config. step 1.3 is non-zero value)

Alarm off

Display will flash cumulative runtime of the RO machine, remaining time before scheduled
maintenance alert (if set in configuration step 3.1), temperature and conductivity of permeate
(OC5000 only). Pushing > START once will initiate Forward Flush 1, pushing [> START twice in 0.5
seconds or less will initiate Forward Flush 2, pushing [ STOP will bring on Stop mode. If high
feed pressure, low feed pressure, or high permeate conductivity condition occurs, the controller
will go into Fault mode.

FORWARD FLUSH 1

During Forward Flush 1, membranes are rinsed with high flow of raw water allowing both per-
meate and concentrate run freely to drain. Forward Flush 1 occurs during normal operation with
frequency set in configuration steps 1.5, 1.6. It is also activated in Service mode if the controller is
going to transition to Standby after reading high tank level or pressure. It can be manually activat-
ed while in Service by pushing ~ START button.
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Status of outputs in FF1

High pressure and antiscalant pumps on
Entry valve open
Forward flush valve open
Bypass valve closed
Alarm off

Pushing [ STOP will abort Forward Flush 1 and bring the controller to Stop mode.

Pushing [>START will cycle the controller to Forward Flush 2 mode. If high feed pressure or low
feed pressure occurs, the controller will go into Fault mode. Low feed pressure fault during For-
ward Flush 1 can be disabled in configuration step.

FORWARD FLUSH 2
Forward Flush 2 consists in rinsing membranes with permeate supplied from permeate tank by
permeate pump.

Forward flush 2 with permeate is only possible if the RO system is equipped with
rinsing electric valve.

Forward Flush 2 occurs after each Forward Flush 1 if configuration step 1.3 is set to non-zero val-
ue. It can be manually brought on by pushing [> START during Forward Flush 1 or double
pushing > START during Service.

Status of outputs in FF2

on (if configuration step 1.4 is set to ‘on’)

High pressure and antiscalant pumps off (if configuration step 1.4 is set to ‘off’)

Entry valve open
Forward flush valve open
Bypass valve open
Alarm off

Pushing [ STOP will abort Forward Flush 2 and bring the controller to Stop mode. Pushing
[> START will abort Forward Flush 2 and bring the controller to Service or Standby (depending on
tank

level and backpressure status).
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STANDBY
In Standby, the unit is stalled and ready to resume service. Standby mode is brought on by reading
high tank level or tripping permeate backpressure switch.

Status of outputs in Standby

High pressure and antiscalant pumps off
Entry valve closed
Forward flush valve closed
Bypass valve closed
Alarm off

Pushing [ STOP will bring the controller to Stop mode. Pushing [>START will take the controller
into Service if permeate is low and backpressure switch is inactive. Otherwise, pushing [> START
will initiate Forward Flush 1 and Forward Flush 2 (if set) and then bring the controller back to
Standby. When float switch or permeate backpressure switch deactivate, the controller will go
back to Service.

FAULT

In Fault mode, the unit is stalled to protect the equipment from dangerous operating conditions.
Fault mode is brought on by activating low feed pressure switch (to prevent ‘dry running’), high
feed pressure switch (to protect against overpressure), or reading an excessively high permeate
conductivity value (which could mean membrane rupture or other malfunction).

Status of outputs in Fault

High pressure and antiscalant pumps off

Entry valve closed
Forward flush valve closed
Bypass valve closed
Alarm on

Fault mode can only be quit manually by pushing [> START. Ensure the cause of fault is eliminated
before quitting Fault mode. Pushing [JSTOP will bring the controller to Stop mode.

STOP

In Stop mode, the unit is stalled and awaiting further input. Stop mode can be manually brought
on by pushing [JSTOP in any mode, or by stop switch opening circuit between STOP terminals on
the printed circuit board.
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Status of outputs in Stop

High pressure and antiscalant pumps off
Entry valve closed
Forward flush valve closed
Bypass valve closed
Alarm off

Upon pushing [> START or deactivating stop switch, the controller will resume from where it was
interrupted.

4. Program

Configuration settings are stored in non-volatile memory. Access to each submenu is protected
with passcode. To enter configuration menu, hold [ STOP for 8 seconds. In the menu, editing
and storing values is helped by flashing cursor. [> START button moves cursor one position to the
right, CJSTOP button increments selected digit by one, cycles between options, or scrolls to the
next screen when the cursor is at the '>' symbol.

Configuration menu layout is shown below.

MENU Factory Setting
1. SETTINGS (Settings and calibration passcode prompt) 0000
1.1 High pressure pump delay, s 10 sec
1.2 Forward Flush 1 duration, s 60 sec
1.3 Forward Flush 2 duration, s 0 sec
1.4 High pressure pump power during Forward Flush 2, on/off off
1.5 Frequency of periodic Forward Flush in Service, h 4 hour
1.6 Frequency of periodic Forward Flush in Standby, h 24 hour
1.7 Read low feed pressure during Forward Flush, on/off on
1.8 Low feed pressure switch, NO/NC NO
1.9 Low feed pressure Fault delay, s 3 sec
1.10 High feed pressure switch, NO/NC NC
1.11 Permeate backpressure switch, NO/NC NC
1.12 Backpressure Standby delay, s 1sec
1.13 Tank level switch, NO/NC NC
1.14 Tank level Standby delay, s 1sec
1.150...1000 uS/cm conductivity range, on/off on
1.16 0...50 puS/cm conductivity range, on/off off
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1.17 Permeate conductivity Fault threshold, uS/cm 0 uS/cm
1.18 Permeate conductivity Fault delay, s on
1.19 Temperature probe, on/off on

Set permeate temperature, °C (if 1.19 is set to ‘off’)
Display real temperature, on/off (if 1.19 is set to ‘on’)

1.21 New settings and calibration passcode

2. CALIBRATION (Settings and calibration passcode prompt)

2.1 First point value, uS/cm

2.2 Second point value, uS/cm

3. MAINTENANCE (Maintenance passcode prompt) 0000
3.1 Schedule maintenance stop, on/off off
3.2 Scheduled stop period, h (if 3.1 is set to ‘on’) 500 hour

3.3 New maintenance passcode

1. SETTINGS

Hold [J STOP for 8 seconds to launch menu prompt. Push [> START to enter Settings submenu.
Enter passcode in the prompt.

Factory passcode is ‘0000'.

1.1 High pressure pump delay Enter length of interval between opening the entry valve and start-
ing the pump when the unit is going into Service (0...255 seconds).

1.2 Forward Flush 1 duration Enter length of Forward Flush 1 (0...255 seconds). Forward Flush 1
will not be performed if the parameter is set to zero.

1.3 Forward Flush 2 duration Enter length of Forward Flush 2 (0...255 seconds). Forward Flush 2
will not be performed if the parameter is set to zero. Default setting is zero (Forward Flush 2
disabled).

1.4 High pressure pump power during Forward Flush 2 This setting specifies whether the high
pressure pump will be powered during Forward Flush 2 (on/off).

1.5 Frequency of periodic Forward Flush in Service This setting determines how often Service
mode is interrupted to run forward flush sequence (once in 0...255 hours).

1.6 Frequency of periodic Forward Flush in Standby This setting determines how often Standby
mode is interrupted to run forward flush sequence (once in 0...255 hours).

1.7 Read low feed pressure during Forward Flush This setting specifies if low feed pressure switch
status will be read by the controller during forward flush. If set to ‘off’, low feed pressure situation
will not bring about Fault mode.

1.8 Low feed pressure switch This setting specifies whether low feed pressure switch is normally
closed (NC) or normally open (NO) type.

1.9 Low feed pressure Fault delay Specify the length of time before the controller goes into Fault
mode if low feed pressure condition occurs (0...255 seconds). The pump will continue to run for
this many seconds before Fault mode is switched to.

1.10 High feed pressure switch This setting specifies if high feed pressure switch is normally closed
(NC) or normally open (NO) type.

1.11 Permeate backpressure switch This setting specifies whether backpressure switch is normal-
ly closed (NC) or normally open (NO) type.
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1.12 Backpressure Standby delay Specify the length of time before the controller goes into Stand-
by if high permeate pressure condition occurs (0...255 seconds). Controller will continue to oper-
ate in Service mode for the set length of time before running pre-Standby forward flush.

1.13 Tank level switch This setting specifies whether float switch is normally closed (NC) or nor-
mally open (NO) type.

1.14 Tank level Standby delay Specify the length of time before the controller goes into Standby if
tank level switch goes high (0...255 seconds). Controller will continue to operate in Service mode
for the set length of time before running pre-Standby forward flush.

1.150...1000 pS/cm conductivity range Specify if the controller will read electrical conductivity of
permeate in the range of 0...1000 uS/cm (on/off). This setting will reset to ‘off” if

1.16 is set to ‘on’. 1.16 0...50 uS/cm conductivity range Specify if the controller will read electrical
conductivity of permeate in the range of 0...50 uS/cm (on/off). This setting will reset to ‘off” if
1.15is set to ‘on”.

1.17 Permeate conductivity Fault threshold Specify maximum acceptable permeate conductivity.
Conductivity reading above this value will initiate Fault mode (‘High permeate TDS'). If set to zero,
fault threshold will not be used.

1.18 Permeate conductivity Fault delay Specify the length of time before the controller goes into
Fault mode when high permeate conductivity is being read.

1.19 Temperature probe Select whether temperature probe is used (on/off). Set permeate tem-
perature Specify temperature of permeate for correct conductivity measurement. Only active if
1.19 is ‘off".

1.20 Divide temperature by 10 Temperature value +10 will be shown. Only active if 1.19 is set to
‘on’.

1.21 New settings and calibration passcode Verify passcode.

2. CALIBRATION

Hold [JSTOP for 8 seconds to launch menu prompt. Push [JSTOP to skip Settings submenu and
push [> START to enter Calibration submenu. Enter passcode in the prompt. Factory passcode
is ‘0000'".

2.1 First point value First calibration point can be done at zero electrical conductivity (dry con-
ductivity meter). In order to use zero first point conductivity, remove the conductivity meter from
its cell, wipe with clean cloth and keep dry for a few minutes. When conductivity reading on the
display stabilizes, put zeroes in the bottom row, and go to the next step. If using a weakly conduct-
ing solution to set the first point, rinse the meter with deionized water and wipe dry. Dip clean
conductivity meter into sample of known standard conductivity, wait until the reading on display
stabilizes and input actual conductivity. Then go to the next step.

2.2 Second point value Use water sample with greater conductivity than that of the first point
standard. Follow the same procedure rinsing and wiping residual moisture on conductivity meter
electrodes. Dip clean conductivity meter into sample of known standard conductivity, wait until
the reading on display stabilizes and input actual conductivity. Then go to the next step. The con-
troller will display ‘OK” and show Maintenance submenu prompt.

3. MAINTENANCE

Maintenance submenu will be shown after completing calibration of conductivity meter and can
be called up during Service by holding [JSTOP for 8 seconds, then skipping Settings and Calibra-
tion prompt displays. Enter Maintenance passcode in the prompt. Factory

passcode is ‘0000,

3.1 Schedule maintenance stop Select ‘on’ to turn on maintenance reminder after preset number
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of hours of cumulative runtime. Controller will put the RO machine to a halt and display main-
tenance alert message. Operation can only be continued after entering Maintenance submenu
(with proper Maintenance passcode) and resetting scheduled stop period. If set to ‘off’, the con-
troller will continue to count overdue hours after reaching zero hour count.

3.2 Scheduled stop period Enter the number of hours before the RO machine will be brought to
a scheduled stop for maintenance. This setting will not be shown if the scheduled stop is turned
off in step 3.1.

3.3 New Maintenance passcode Enter new passcode for Maintenance submenu and confirm. This
will exit the Configuration menu.
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Bypass valve enabled system P&IDs

1.entry valve 7.sediment prefilter
2. forward flush valve 8.membrane module .
3. bypass valve 9. permeate tank Purified 9

4. dosing pump 10. drain flow control water
5. High Pressure pump  11. recycle flow control 4—@4
6. purified water pump  12. HP pump bypass valve

Reverse osmosis system with raw water blending

1. entry valve 7.sediment prefilter

2. forward flush valve 8. membrane module
3.permeate rinse valve 9. permeate tank
4.dosing pump 10. drain flow control

5. High Pressure pump  11. recycle flow control

6. purified water pump  12. HP pump bypass valve

Purified
water

Reverse osmosis system with permeate rinsing
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Operation record

Pressure. Flow
Date and Water Pump
time tempera- Water After Inmem- | o me- bypass
ture suool sediment brane ate Recycle Drain
PRl filter module

MO
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Factory Acceptance Test Protocol

Ecosoft

reverse osmosis system

SERIAL NUMBER

CH-

Type of test

Signature

1. Hydraulic connections tightness

1.1 Water pressure at main

1.2 Test duration

1.3 No leaks detected

2. Valves and instruments performance

2.1 Controller programming

2.2. Low feed pressure switch

2.2.1 Trip point

2.2.2 Delay

2.3. High feed pressure switch

2.3.1. Trip point

2.3.2 Delay

2.4 High permeate pressure switch

2.4.1 Trip point

2.4.2 Delay

2.5. Entry solenoid valve

2.6. Forward flush solenoid valve

3. Float switch

4. Chemical dosing pump

Team:

Remarks:

Date Signature
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CUCTEMA 3BOPOTHOIO OCMOCY 2
1 |Onuc 2
2 | CNEUNDIKALLIT 4
3 | MPOUEAYPA BCTAHOBNEHHA 6
4 | TIPABUIA MOHTAXY 11
5 | TTIPABUIA EKCMYATALLIT 13
6 | MPABW/A 3BEPITAHHA | TPAHCMOPTYBAHHA 16
7 | YCYHEHHA HECMPABHOCTEMN 17
KOHTPONEP 20
1 | XAPAKTEPUCTUKM 20
2 | CNELMNDIKALIT 21
3 | PEXXMMW POBOTH 24
4 | [POTPAMYBAHHA 29
[OOAATOK A. CXEMU NMIA'EAHAHHA KNAMAHA NIAMIWYBAHHA 35
[OOAATOK B. YKYPHAN EKCITYATALIT 36

MpUCTpili He NpWU3HaYeHWI ANA BMKOPWUCTAHHA OCObamu (BK/IKYHO 3 AiTbMM)
3 3HWKEHUMM GISUYHUMM UM PO3YMOBMMM 3iOHOCTAMM abo Yyepes BiACYTHICTb
KUTTEBOrO A0CBiAY abo 3HaHb, AKWO Ui 0cobu He nepebyBatoTb Nig, KOHTPONEM
abo He NPOIHCTPYKTOBaHI NPO BMKOPUCTAHHA NPUCTPOIO 0COBO0LO, AKa BiANOBIAAE
3a ix 6e3neky. [iTM NoBMHHI NnepebyBaTh Nia KOHTPOAEM, LWOD He AONYCTUTH rpu
3 NPUCTPOEM.
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OCHOBHI XAPAKTEPUCTUKWN KEPYBAJIbHUX K/IANAHIB

1. Onuc

MpOMMCNOBI CUCTEMM 3BOPOTHOMO ocmocy Ecosoft npusHaueHi ana gemiHepanisauii Boan B
TEXHOMOTIYHMX, MYHILMMNANbHUX, KOMepPLinHMX uinax. Cuctemn Ecosoft MO MIDI ounuatoTb Boay
HWM3bKOI Ta cepeHboi MiHepani3aLii. YCi KOMMNOHEHTW CUCTEMM, LLLO KOHTAKTYOTb 3 06p061t0BaHO
BOZO0, AOMYLLEHI 10 BUKOPMUCTAHHA B KOHTAKTI 3 Xap4OBMMM CepeZloBULLAMU i MUTHOK BOZOH.
Mpouec 3B0POTHOMO OCMOTUYHOTO OYMLEHHA BOAM BiAOYBAETbCA TaKMM YMHOM. BuxigHa Boaa
NOAAETLCA Ha YCTAHOBKY Yepe3 mexaHiuHi inbTpu AnA ouYMWEeHHA Big, rpybux amncnepcHux
OOMILIOK. Ha Lbomy eTani y BoAy MOXAMBO A03YBaHHA aHTUCKaNaHTy abo iHWMX peareHTiB AnA
3BOPOTHOIO OCMOCY 3a A0MOMOroK A03aTtopiB. [1OTiIM HAacoc BMCOKOrO TUCKy MOAa€ BOAY Nig,
TUCKOM A0 MmembpaHHoro moayns abo naketa membpaHHWUX MoAyAiB. Y npoueci MembpaHHOro
noAiny NoTiK BUXiAHOT BOAM AIUTLCA Ha O4MLLEHY BoAdy (nepmeart) i Boay, 36aradeHy npucyTHimm
VY Hill [OMilIKamK (KOHLLeHTpPAT). YacTvHa KOHLEHTPATY CKMAAETbCA B KaHani3aljto, iHLWa YyacT1Ha
KOHLEHTpaTy NOBEePTAETbCA MO NiHii yTuAisayii Ha BXia Hacoca BMCOKOrO TWUCKY i 3MILLYETbCA
3 BWXiAHOK BOAOK. BWTpaTWM KOHUEHTPaTy, WO CKUAAETbCA, i MOBOPOTHOrO KOHLEHTPaTy
PEryntoloTbCA  PEAyKTOPaMM  CKMAAHHA | peuuKkny. PegyKTop CKMAAHHA obMexye noTiK
KOHLEHTPATY, WO CKMAAETLCA B KaHasi3alito, WO BM3HAYAE CNiBBIAHOWEHHA MiX BMPOGAEHUM
nepmeaTom i KOHUeEeHTpaTom (T. 3B. KOHBepcia abo «rigpasniuHunii KK4»). Peayktop peumkay
niaTPMMye pobounii TUCK Y MeMbpaHHOMY MoAyAi, HeobXiAHWI ANa BMPOOHMULITBA nNepmeary.
YUM BUWMM € TUCK Y MeMbpaHHOMY mMoayni, TUM Binblwoto € BUTPaTa BUPOHBAEHOro nepmeary.
Mif Yac BBeAEHHA B eKCr/yaTal,ito Ta NeEPBUMHHOIO HaNaLWTyBaHHA CUCTEMM 3BOPOTHOIO OCMOCY Liji
[OBa PeflyKTOpW BCTAHOB/IIOIOTHCA Ha HEOBXiAHI 3HAYeHHs.
HenpaBnibHO BCTaHOBEHI BUTPATW CKMAAHHA | PELIMPKYNALLIO MOXYTb MPU3BECTH
00 BIiAMOBM CUCTEMM 3@ NiveHi XBUAMHM! MOXKAMBI HACNiIAKM BKAKOYAOTb
HE3BOPOTHI  MOWKOAMKEHHA MEeMOpPaHHUX eNeMeHTiB, MOWKOAKEHHA abo
PYWHYBaHHSA TiApaBAiYHOI YaCTUHM CUCTEMW 3BOPOTHOMO OCMOCY i PU3WMKKM ONA
oneparopa.
MepmeaT NoOAAETbCA Ha BMXiA Mepmeaty i CTiKae y 30ipHWK ouMmLLeHOi Boau. BuMpobHMUTBO
3YMMHAETLCA, KOAM 30ipHUK A0CATAE HANOBHEHHSA (33 CMrHa/I0M MOMNIABKOBOro BUMMKava) abo
B pa3i BUHWKHEHHS TUCKY B iHil nepmearty, Lo No3Ha4Yae HaNoBHEHHA riapoakymynaTopa abo
NOLIKOAXKEHHA NiHiT nepmeaty. BUpOOHULTBO NOHOBAKOETLCA NMPU BUMKHEHHI CUTHANY.
CUCTeMHUIA KOHTPONIEP Kepye CUCTEMOID, 3ailH4M HACcOC Ta eNeKTPWYHI Knanauu ana
3AiiCHEHHA BMPOOHMLTBA abo rigpaBaiyHOro NpoMMBaHHA MembpaH. KoHTponep 34nTye curHanm
pene TUCKy, MOMIaBKOBOroO BMMMKaYa, AaT4MKa TeMnepaTypu Ta eNeKTPOoNpOoBIAHOCTI nepmeary i
30BHilLHBOrO curHany «CTOM». 3aneHO Bid UMX CUrHANIB BiH BU3HAYAE MOTOUYHMI PeXRMM poboTH
cucTemu. EnexkTponpoBiaHicTb nepmeaty BigobparkaeTbea Ha AMcniel KoHTpoepa.
[oaaTkoBi KOMMOHEHTN MOXYTb BK/IHO4ATH:
— [,03aTOPW aHTUCKANAHTY Ta iHLIWX peareHTIB
— N0AATKOBUI eNeKTPUYHMIA KnanaH ANs NiaMillyBaHHA BUXiAHOI BOAM A0 ouMlieHoi abo ana
NPOMUBAHHA MeMbpaH ounLeHo Boaotko (amB. JoaaTok A)
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CUCTEMA 3BOPOTHOIo ocmocy

2. Cneuudikauii

33/IMLLKOBOTO X/10PY Nepes, O4MLLEHHAM Ha YCTaHOBL,i 3BOPOTHOro ocmocy. Boaa 3i
CBEPAJ/IOBUH MOXKe MICTUTK [OMILLKW, TaKi AK CONI OPCTKOCTI, 3a/1i30, MapraHelb,
CUANIKaTK, CipKOBOAEHb, 3A4aTHI WBWUAKO BMBECTM mMeMbpaHu 3 naay. WKigansunit
BN/IMB AEAKUX 3 HUX MOXe BYTW HelTpani3oBaHO 3aCTOCYBAaHHAM aHTUCKANAHTY.
3p0obiTb PO3ropHyTUI NabOPaTOPHWUI aHani3 BOAM Ta MPOKOHCYNbTyMTECA 3
daxiBUAMM 3 BOAOMNIATOTOBKM, MEPLL HiXK 3aCTOCOBYBATU LIIO CUCTEMY 3BOPOTHOMO

: BomonpoBigHa Boda MOBMHHA OyTM OuMLIEHA Bif, MEXaHIYHUX OOMIWIOK i

0OCMOCYy.

BUMOTI®

150 mr/n CaCO3
HKOPCTKICTb

3 mr-eks/n (°¥K)
3AN1I30 0,1 mr/n
MAPTAHELLb 0,05 mr/n
CUNIKATH 20 mr/n
3ATA/IbHUIA BMICT CONI 3000 mr/n
OKMC/IOBAHICTb 4,0 mr/n 02
3AJIMLLIKOBUIA XNOP 0,1 mr/n
CIPKOBOZEHb BiACYTHICTb

2y pasi HaABHOCTI LMX AOMIWOK Y MEPEeBULLYIOUMX KOHUEHTPALAX MOMAMBE 3aCTOCYBaHHSA
[103yBaHHA aHTUCKaNaHTY, BIAHOBHWKA abo iHLIMX peareHTiB A7 CMCTEM 3BOPOTHOTO OCMOCY

TUCK HA BXOA| 0,2...0,4 MnNa
TEMMEPATYPA BOAM 10...25°C
MAPAMETPU ENIEKTPUYHOT MEPEXI 380 B, 50 Hz (Tpu dasn)
TUCK Y MEMBPAHHOMY MOZAY/I, BAP 0,8...1,2 MMMa
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CUCTEMA 3BOPOTHOIo ocCMocCy

TEXHIYHI XAPAKTEPMCTUKMU (MOXYTb 3MIHIOBATUCA BUPOBHWKOM BE3 MOMEPELMKEHHA)

CNEUMDIKALLIT MO-1 MO-2 MO-3 MO-1 MO-1 MO-1

HomiHanbHanpoAyKTUBHICTb

+10%, m3rog, 1 2 3 4 6 9
gf‘ﬁ&f&”ﬁ'ﬁg?ﬁ:ﬁm' en 13-16 | 2836 | 45 5,5-7 8-10 12-16
BuTpaTa BOAM Ha NPOMMBAHHA, N 130 130 130 270 270 400
CnoyKMBaHa NOTYXKHICTb, KBT 3 4 4 4 7,5 7,5
Posmipu 0,9%0,95x2,0 | 4,1x1,2x2,1 | 1,9x1,0x2,0 | 2,6x1,2x2,0 | 4,1x1,2x2,1 | 4,1x1,2x2,1
Bara HeTTo, Kr, He binble 350 400 450 500 700 850
MpuveaHyBanbHi po3mipu

BMXigHa BOAa DN32 DN32 DN40 DN40 DN50 DN50
nepmear DN25 DN25 DN25 DN25 DN40 DN40
KOHLLeHTpaT DN32 DN32 DN40 DN40 DN50 DN50

PEKOMEH/OBAHI POEOYI MAPAMETPU?

CKMAAHHA KOHLEeHTpaTy,

6-9 11-14 17-23 25-30 | 35-45 | 50-60
n/x8

ranoH/xe 16-24 | 3-37 4,6-6 7-8 9-12 13-16
l’:fX”B”pKy“"”"" 75-95 75-95 | 75-110 | 50-80 | 125-200 | 110-150
ranoH/xs 20-25 17-23 20-30 13-22 | 33-55 29-40

BUTpaTa nepmeary,

15-20 30-35 50-55 68-75 95-105 140-160
n/xs

ranoH/xs 4-5 8-9,2 13-15 18-20 25-28 38-42

' BuxigHa Boma NoBMHHA BiAnoBiaaTM Tabanui BUMOT. AKLWO Byab-AKMX AaHUX HE BMCTadae abo
OaHi He BiANOBiAat0Tb BMMOram, 3BEPHITLCA A0 CAYKOU TEXHIYHOT NiATPUMKM GipMU-BUPOOHMKA.
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3. NMpoueaypa BCTaHOBNEHHA

YBaral!
[lo BMKOHaHHA €NeKTPOMOHTaKY AOMYyCKAlOTbCA TibKM 0COBU 3 HeobxifgHot
KBanidikaujeto.

3.1 PosmillyiTe yCTaHOBKY Ha PiBHii NOBEpPXHi, po3paxoBaHilt Ha ii Bary. BcTaHOBITb 30ipHMK
OYMLLEHOT BOAM MOPYY 3 YCTAHOBKOI. YBA)KHO OMAHbTE YCTAHOBKY Ha MpeameT MOWKOAKEHb
TpybHOi 068’'A3KM, 3anipHO-pPeryBaAbHOI apMaTypK, Hacoca, MeMbpaHHUX KOpnyciB, Kopnycis
bINbTPIB MeXaHIYHOro NepefovnIeHHn, Wadn KepyBaHHA, Nepll HiK NPOAOBXKYBATM MOHTaX
cucTemm.

3.2 BcTaHOBITb MeMBpaHM B KOPMYCK TaKUM YMHOM.

Bin'enHaiTe KopnycK BiA NiABiAHMX i BiABiAHWMX Tpybonposoais. [Ans uboro HeobxiaHo po3ibpatn
HanbamxKyy A0 Kopnycy 3'eaHyBanbHYy MydTy abo KynboBUI KpaH. PparmeHTn Tpy6, nig'eaHaHi
00 TOPLiB KOPMycy, NOBMHHI ByTW BiNbHI AnA Toro, Wob MoKHa Byn0 BUTAMTM TOPLEBI KPULWKK
KOPMYCiB. 3HIMiTb enemMeHTW KpinaeHHA TOpUEeBMX KpMWOK. [nAa BUAyYeHHA CnipasbHOro
KPINaeHHs 3arHyTWin KiHelb cnipani noTpibHO MOTArHYTU A0 CepeauHM Topus. AKWO Ha Topui
BCTAHOB/EHi CTOMOPHI NiBKiNbLA, NOTPIOHO BUKPYTUTU TBUHTK | BUTArHYTM iX 3 nasis. Micna uboro
BUTATHITb TOPLIEBY KPULLKY 3 a4anTepom MembpaHm.

YBara!

[oTpMMyiTECh HaMpPAMKY MOTOKY, MO3HAYEHOro CTPINKOK Ha MembpaHHOMY
Kopnyci, Nifa Yac ycTaHOBKM mMembpaHu. BuKopucToByiTe riilepuH abo iHWmMi
MaCTUAbHWIA MaTepian, CyMiCHUI 3 meMBpaHHUMKN enemeHTamuK. He TopKkaiTeca
noBepxHi MembpaHHMX enemeHTiB roaiummn pykamm!

3pobiTb Npopi3 B ynakosLi membpaHu. Yepes npopis BCTaBTe membpaHy B KOPMyC 30BHIilIHIM
YUWIiNbHIOBANbHUM KinbLem Hasaz. HanpAamok BBeaeHHA MembpaHu BiANOBIAHO L0 CTPINKM Ha
Kopnyci. OcboBa Tpyba membpaHu NOBMHHA NOTPANUTU B aZanTep, BCTAHOB/AEGHWI Y TOPLIEBIl
KPULWLj 3 NPOTUAENKHOrO («KOHLEHTPATHOro») H6OKy. KpUWKy 3 KOHLEHTPaTHOro BOKy TaKoX
MOMHa 3HATY, WO NONErNTN YCTaHOBKY MeMbBpaHM.

AKWO Kopnyc po3paxoBaHuii Ha ABi membpaHu abo binblwe, HEObBXiAHO 3aHYpUTM neplly
membpaHy B KOpMyc, BCTAHOBWUTM KOHEKTOP B ii ocboBy Tpyby 3 «BUXiAHOI» CTOPOHM, MOTIM
BIZLKPUTW HACTynHy membpaHy i NnpueaHaTy ii 4O Nepwoi, HaAiBWK Ha KOHeKTOop il nepeaHin Bik.
Micns UbOoro TakoX 3aHypUTH i NOBHICTIO B KOpyc. [icna BCTAaHOBAEHHA BCiX en1eMeHTiB MembpaHm
BCTAHOBITb Ha3az, TOPLEBY KPULLIKY, NEPEKOHABLUMCH, WO NepexiaHMK YBIMLWOB B OCbOBY Tpyby
OCTaHHbOI MembpaHu. 3adikcyliTe KpinaeHHA TOPLEBUX KPULWOK, Nicaa Yyoro 36epitb posibpaHi
YacTMHU TPYOHOI 06B’A3KM.

3.3 lpoBesiTb Tpyby abo WnaHr cucTemMy BOAOMNOCTAYaHHA A0 BXiAHOro natpybka cuctemu.
YMOBHMI fiameTp Tpybu He noBMHEH OyTWM MeHLWe HiX YMOBHWI [AiameTp nig’eaHaHHA
cuctemm  (ame. cneumdikauii cuctemn). PEKOMEHAYETbCA BMKOPUCTOBYBATU MAACTUKOBY UM
MeTan0NacTMKoBy Tpyby abo KOPCTKMA apMOBAHUI WAAHT. [10 APeHaKHOro BMXOAY YCTaHOBKM
HeobXiAHO MpUEAHATU ApeHaxkHy Tpyby Ta niagectu ii Ao po3Tpyba GesHanipHOi KaHanizauii.
KiHeub ApeHaskHOi Tpybu noBuHeH OyTM 3adikcoBaHMI Ha HeBenWKili BiacTaHi Big Kpais
po3Tpy6a,LLob 3abe3neunTn po3pms cTpymeHs. Lle HeobxiaHO Ana 3anobiraHHA BCMOKTYBaHHA
CTIYHWX BOA,Y APEHAMKHY NiHit0 cMCTEMM 3BOPOTHOTO OCMOCY. []o BUXoAy o4mLLeHoi BoAM NOTPibHO
nig’eaHat™m Tpyby abo wnaHr i npoBecTn Ao 36ipHMKa ouuuieHoi Boau. Mig'eaHanTe Tpyby
nepmeaty 10 36ipHMKa 3py4HMM cnocobom: NpoBeaiTh TPyOy Yepes repMoBBeAEHHA Y CTiHLi baka
abo BBeAiTh il Yepes BepxHilt OTBIp. BinbHWI KiHelb TPyOu B Byab-skoMy pasi MOBUHEH ByTK
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Hag piBHem Boau B baKy. MpKn neplomy 3anycky cmctemmn abo nig 4ac NPoOMMBaHHA NicaA 3amiHu
membparu Tpyby/wnaHr HeobxiaHo AicTaTi 3 baka i 31MBaTK Nepmeart y KaHanisauito.

3.4 [loMmicTiTb NONNaBKOBUI BUMMKAY y BaK OUMLLEHOT BOAM.

MiaHiMiTe 6anacToBy Wakby Ha HeobxiaHy BiACTaHb BiA nonnasLs, Wob 3abe3neunT A0CTaTHIO
Pi3HMLIO PIBHIB YBIMKHEHHA | BMMKHEHHA YCTAaHOBKM 3BOPOTHOro ocmocy. [licna nepworo
3amnoBHeHHA 6aka nepekoHalnTecs, WO noniaBelb BMUKAE Ta BUMMKAE CUCTEMY Ha NOTPIOHMX
piBHAX BOAM B Haky.

3.5 KLU0 YCTaHOBKA 3BOPOTHOrO OCMOCY PO3paxoBaHa Ha MPOMMBAHHA NepmeaTom, NPOBeLITb
Tpyby nodadi nepmeaty B cnewjanbHMt NaTpyboK BXo4y O4mLLEHOT BOAM.

AKWO nepenbavyeHo BBIMKHEHHS i BUMKHEHHA YCTAHOBKM 3a 30BHiWHIM curHanom «CTOM»,
BCTAHOBITb BOXWAbHMIA NPOBIA, Bif, KEPYBANbHOTO MPUCTPOIO B KNemn 6 i 7 KnemHoro 610Ky Ha
nAaTi KOHTpoNepa, NPMBPABLUN 3 HUX 3aMMUKANbHY NEPEMMYKY.

AKWO B ycTaHOBLi nepeabayeHo A03yBaHHA aHTUCKaNaHTy abo iHWMX peareHTiB, NpoynTanTe
IHCTPYKLIT 4,0 HacOCa-£103aTopa 3 HaNAWTYBaHHA 403YBaHHA.

3.6 Nig'enHaliTe eNekTPOXKMBIEHHA YCTaHOBKM. [1pOBeAiTb Kabesb XKUBEHHA B Lady KepyBaHHA
yepes KabenbHuit BBIA. Mia'eaHanTe Tpu dasn i HyAb A0 KpaliHbOi NiBOI KAEMHOI KONOAKM Ha
HUKHIM DIN-peiui B po3’emm, nosHayeHi BianosiaHMmmM umbpamm i Byksoto «N». YBIMKHITb
roN0BHUI AndasTomaT Ha BepxHin DIN-peitui. 3eneHe cBiTAO pene KOHTponto a3 o3Hauae
npaBuabHe Nig'eAHAaHHA €NEeKTPOXMBAEHHS, OyAb-AKMA iHWWIA CBITAIOBMIA CUTHAN (YEPBOHMIA,
MUFOT/INBI 3€/1EHWIA | YEPBOHMIM) 03HAYALOTb MOMUIKM Nif'€AHAHHA abo HeNpaBU/IbHI NapameTpu
MepeXi eNeKTPOonoCTavaHHA.

fonosHuit  [Audastomar Pene
MbasTomar  KMBNEHHA  KOHTPOIO
KOHTponepa das

BepxHa DIN-pelika
wadun KepyBaHHA

HuskHa DIN-peiika L i
3 o % %
wadn KepyBaHHsA 1

e N dede fy e e be

Knemuuk KoHTakTop
e/1ekTpo Hacoca
KUBNEHHA
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3.7 T[poueaypa 3anycKy yCTaHOBKM:

3.7.1 PenyKTOpU peumKay i CKUAAHHA MOBWMHHI OYTW MOBHICTIO BIZKPWTI Mepes MNoyYaTKom
eKkcnayaTauji ycTaHOBKW. Buxig nepmeaty HeobxigHO nepeHanpaBMTW B KaHani3alito Ha 4ac
MepLUOro 3amnycKy.

3.7.2 VYBIMKHIiTb AMPaBTOMAT KMBAEHHA KOHTposiepa. 1icna nepexofy KOHTPOJepa B PeXUM
«BMpPOBHMUTBO» i 3amMyCcKy Hacoca BMCOKOTO TWUCKY MNABHO MPUKPUBANTE pedyKTop CKUAAHHSA,
MOKWM BUTPATa CKMAAHHA KOHLEHTPATy (MOKa3aHHSA Ha POTaMeTpi CKMAAHHA) He NoTpanuTb y
AjanasoH HeobXxiAHMX 3HayeHb (AMB. Tabauuto cneumdikauii). Micna UbOro MOYHITL MAABHO
3aKpMBaTK peayKTop peunkny. Mpu ubomy byae NiABWLLYBATUCA TUCK Yy MembpaHHOMY MoAayAi,
WO BiLOOPaXKAETLCA Ha BiANOBIAHOMY MaHOMeETpPi. Konn TUCK y membpaHHOMY mMoayni focArHe
1,0-1,1 MMMa abo nokasaHHA Ha POTAMETPi PeunKay AOCATHYTb BEMYMHK, HaBeAeHOi B Tabauui
cneundikauiin, pegyKTop peumkay noTpibHO 3aANWKTA B NOTOYHOMY NONOMKEHHI.

3.7.3 B1KOHaNTe yTOYHIOBAIbHMIA PO3PaXyYHOK CKMAAHHA KOHLEHTPaTy 338 GOpMY/OoL0, BUXOAAYM
3 KoHBepCii 75% (AKLWO iHWe He 3a3Ha4yeHO BMPOOHMKOM) i BUTpATM nepmeaty 3a NOTOYHUMM
MOKa3HMKamMM poTameTpa nepmeary:

Butpata nepmeaty
CKMOAHHA KOHLEHTpaTy = - Butpata nepmeaty
KoHBepcia

Hanpuknaa:

Butpata nepmeaty = 50 n/x8 (= 3 m3/roa)
KoHBepcia = 75% = 0,75 (cTaHAapTHa BeAUYMHA)
CKMAaHHA KoHUeHTpaTy = 50 / 0,75-50 = 16,67 n/x8

Bioperyntoite BUTPATy CKUAAHHA KOHLEHTPATy PeayKTOPOM [0 PO3PaxyHKOBOrO 3HAYEeHHA.
[epeKkoHailTecs, WO MOKa3aHHA BCIX MaHOMETPIB i poTaMeTpiB Ha YCTaHOBL, BiANOBIAatOTb
AjianasoHam y Tabaunui cneumdikauin.

MaKcuMManbHO JONYCTUMMIA TUCK Yy MembpaHHomy moayni — 1,4 MMMa. Akuwo B
Oyab-AKU MOMEHT TUCK Y MEMBPaHHOMY MOZY/i MEPEBULLYE BEPXHIO MEXKY 3TiAHO
3 Tabnuueto cneumdikaLin, BiAKPUnTE peayKTop peumKay, wob sHU3UTK Moro.

CrexTe 3a TUM, WOD CKMAAHHA KOHLEHTPATY He 3HMXKyBanoca. AKLWO B Oyab-AKMNA
MOMEHT BUTpaTa CTasla MeHLE HiXK OTPMMaHe 3Ha4eHHs, ii HeobXiaAHO 36iNbLNTH
3a JONOMOrot0 PeAyKTopa CKUAAHHA.

PeryntoiiTe peayKTopy nle NaaBHUMM pyxami. He pobiTb piskMx NOBOPOTIB i He
npuKNaganTe HaaMipHUX 3yCuab Npu obepTaHHi PyKOATOK.

> B B

3.7.4 3annwTe yCTaHOBKY npautosBatn 1 roamHy, NPOTArOM LbOro 4acy AK KOHUEHTPaT, TaK i
nepmeaT NOBMHHI CKMAATMCA B KaHani3alito. CTexTe 3a NOKa3aHHAMM pOTaMeTpiB i MaHOMeTpiB
— MOKa3aHHA He NOBUWHHI BIAXMNATUCA Bif, BCTAHOBNEHMX.

Yepes roauHy BMKOHaMTe NpPoOMMBaHHA mMembpaH (KHonmKkoto START). BMMKHiTL rOn0BHMIA
andasTomart. MposeaiTs TPYOKy/WnaHr nepmeaty B 36ipHMK ouuLLeHoi BoaW. Crctema rotosa [0
eKcnyaTaui.
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4. NpaBuna MOHTaXy

o MoHTa) i nig’eaHaHHA CUCTEeMM [0 KOMYHIKaLid MOBMHHI BMKOHYBaTUCA CEPBICHO
cnyx60ot0 BMPobHUKa abo iHWKMK daxiBuamm, cepTudiKoBaHUMMN ANA NPOBEAEHHA TaKMX
pOoBIT. MpUMILLLEHHS, B AKOMY PO3MILLLYETLCA YCTAHOBKA, MA€E BiANoBiaaT1 Bumoram bHill ana
BMPOOHUYMX MPUMILLEHD.

o YCTaHOBKa He NpuW3HayeHa A1A eKcrnyaTalii Ha BIAKPUTUX MaigaHumKax. He nonyckaeTbea
BNAMB Ha YCTaHOBKY aTmocdepHuMx aABuw, (onagw, nepenaau TemnepaTyp, Tennose
BUMPOMIHIOBAHHS Bif, OMa toBaNbHWUX NPUCTPOIB abo NPAMI COHAYHI MPOMeHi). KnimaTuuHe
BMKOHaHHA YX/14.2 3rigHo 3 TOCT 15150.

. MoBiTpA pobOYOi 30HM HE MAE MICTUTU MapiB arpecnBHUX PEYOBMH, 3BaXKEHOro nuay abo
BO/IOKHUCTUX PEYOBMH.

e CucTema MOHTYETbCA Ha PiBHIN rOPU30HTaNbHIN NoBepxHi. 4na AOCTyny A0 YCTAHOBKM ANA
PEeMOHTY i 06CNyroByBaHHA A0 OyAiBENbHUX KOHCTPYKLiA HEobXiaHO NnepeabadnT 3a3opu:
npasopy4y abo nisopy4y He meHLe Hix 500 MM i 3Bepxy — He meHLe Hixk 200 mm.

. MapameTpu enekTpUYHOI Mepeski, 40 AKOI NiA'eAHYETbCA YCTAHOBKA, NOBMHHI BiANOBIAATH
nacnopTHMM BMMOTram. YCi MiaBiaHi eneKkTpuyHi 3’€AHaHHA MNOBWMHHI OYTUM BMKOHaHI 3
ypaxyBaHHAM BMMOr He3nekn LoAO0 3a3eMaeHHA 0b6nafiHaHHA, Hanpyru Ta enekTpuyHol
isonauji 3rigHo 3 TOCT 12.3.019 i NVYE.

. AKICTb KMBWABHOT BOAM | TUCK Y CUCTEMI BOAOMOCTAYaHHA NOBWUHHI BiANOBIAATM MAaCNOPTHUM
Bumoram. MMiagiaHi Ta BiABiaHI TpybonpoBoAM MatoTb BiANOBiAATM MiCUEBMM BUMMOram
i 3abe3neyyBaTM HeobXigHy BWTPaATy XMBWAbHOI BOAM i BiABeAEHHA KOHLEHTpaTy B
KaHanizauito. KaHanisauiiHe cknaaHHA mae OyTu BUKOHAHO 3 «PO3PMBOM CTPYMEHA.

o O6’em 30ipHMKa O4YMLLEHOT BOAM NOBUHEH BYTM He MeHlue Hix 1,0 m3, B1COTa He meHLle
HiXk 1 M. MaTepian 36ipHMKa NOBUHEH MATW XiMiYHY CTiKKICTb 4O TPUBA/IOTO BM/AMBY BOAM
(HeipykaBHa cTanb, noninponineH). 36ipHWK BCTAHOBMTM Ha MiHIMaNbHIA BiACTaHI Big,
YCTaHOBKMW, BCEPEAMHI BCTAHOBWUTW NOMIABKOBUIA BUMMKAY YCTAHOBKM 3BOPOTHOIO OCMOCY.

e VY pa3i BCTAHOB/MEHHA [03aTOPa aHTUCKANAHTY AOBXWMHA NiHIi BCMOKTYBaHHA 403aTOpa He
noBWHHa nepesuyBatn 1,5 m.

e AKWO AN OYMWEHHA BUXiAHOI BOAM BMKOPWUCTOBYETLCA 3acuMNHWMIA GINLTP, KOHTpOsep
YCTaHOBKM MOBMHEH OyTK 3'eAHaHWin 3 61OKOM KepyBaHHA dinbTpa Ana 3ynuHKKM poboTu
YCTaHOBKM 3BOPOTHOIO OCMOCY Mif, Yac pereHepauii ¢inbrpa. Ana uporo knemm «STOP» Ha
nnaTi KoHTponepa (AMB. eNEeKTPUUHY CXeMy KOHTpOsiepa Lboro KepiBHMUTBa) NOBUHHI ByTH
3’eHaHi B NaHUIOT 3 penerHnmmn Buxogamm 610Ky KepyBaHHA abo Knemamu 30BHiWHbOTO
MiKponepemuKkada Ha b610ui KepyBaHHs dinbTpa.
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5. MpaBuna ekcnayarauii

5.1 MNpun ekcnayaTauii yCTaHOBKM C/lif, CYBOPO LOTPUMYBATUCA LibOro KepiBHWMLTBA i 3arasibHuX
npaBwa TexHiKu 6esneku nig Yac poboTn 3 enekTpoobaagHAHHAM.

3a60pPOHAETbCA BMKOPUCTOBYBATM YCTAHOBKY B Pasi HaAABHOCTI MOLWKOAXEHb
Kabento eNeKkTPOXKMBAEHHA YCTaHOBKMN.

5.2 Mpu eKkcnayaTauii ycTaHOBKM HeobxiaHO 3abe3neunTu il poboTy NpM HOMIHANbHUX 3HAYEHHAX
TUCKY | BMTPaTW BIAMNOBIAHO A0 BEWNYMH, HAaBEAEHMX Y TEXHIYHUX XapaKTePUCTMKAX, a TaKOX
be3nepebiiHe eNeKTPOKMBAEHHA.

5.3 PerynapHo, He piglle ogHOro pasy Ha MicAlb:
— KOHTPO/IIOBATH BiAMNOBIAHICTb MOKa3aHb MAaHOMETPIB | POTaMEeTpPIB 3aaHMM 3HAYEHHAM;
— 3AiCHIOBATU NepeBipKy repMeTUYHOCTI 3'eiHaHb, LiNICHOCTI e1eMeHTiB YCTaHOBKM.

5.4 [1n KOHTPOO POBOTU YCTAHOBKM NOTPIOHO BECTU sKypHaN ekcnayaTauii (B 40AaTKy), B AKOMY
bikcyBaTM napameTpn poboTW yCTaHOBKW. PekomeHayeTbcs 06pobnaTM AaHi B AodaTKax Ana
HopManizaLii napameTpiB pobOTN CMCTEM 3BOPOTHOIO OCMOCY.

5.5 CBOEYACHO 3A4iMCHIOBATM 3amiHy KapTpuasKa mexaHiyHoro ¢inbtpa y mipy 3acmideHHs npu
36iNblUEeHHI nepenaay TUCKY Ha ¢inbTpi Ao 0,1 MMa.

5.6 [lepiogMyHO ANA BiAHOBNEHHS eKChayaTauilnHUX XapaKTepWUCTUK YCTaHOBKM HeobXiaHo

NPOBOANTM XiMiYHE MPOMMBAHHSA MeMbpaH y pasi:

®  3HWKEHHA MPOAYKTMBHOCTI ycTaHOBKM Ha 10-15% nOpiBHAHO 3 HOMIHANAbHOW
NPOAYKTUBHICTIO;

e 30iNblUIEHHA eeKTPOoNpoBiAHOCTI nepmeaTy Ha 10—-15% nopiBHAHO 3 BMXiAHWM 3HAYEHHAM,
npW HE3MIHHOMY 3HAaYeHHI eNeKTPONPOBIAHOCTI Ha BXOAI;

e 30inbleHHA nepenasy TUCKY Ha MembpaHHoMy moayni Ha 10-15% nopisHAHO 3 BUXiAHWUM
3HaYEHHAM.

5.7 Micna BMKOHAHHA XiMIYHOTO MNPOMMBAHHA MemMbpaHW Ta i BCTAHOBAEHHA B CUCTEMY
3BOPOTHOrO OCMOCY, BBIMKHITb cuCTeMy i falTe T nonpauosaTh 1 roanHy, NPOTArOM LibOro Yacy
BECb OTPUMAHWNI NepmeaT i KOHLEHTPAT NOBUHHI ByTH 3AKTI B KaHai3aLLito. AKLLO Nicna XimiyHoro
NPOMMBAHHA He BAAETLCA BIHOBUTM PODOUI XapaKTepUCTUKK, MeMBpaHy NOTPIOHO 3aMiHWTK.

5.8 LLLo6 YHUKHYTM MiKpobionoriYHOro 3apocTaHHA MembpaH, yCTaHOBKa NOBMHHA NPaLtoBaTh He
MeHLWe HiX 1 roamHy Ha AeHb. Y pasi NpocToto yCTaHOBKM binblue Hixk 48 roamH noTpibHa ximiyHa
KoHcepBaLid membpaHHWX enemeHTiB. KoHcepBauia mMeMBpaHHWX enemeHTiB 3AiMCHI0ETbCA
NpoKayyBaHHAM PO34YMHY KOHCepBaHTa (1% po3umH meTabicynbodiTy HaTpito) Yepes membpaHHM
MoAayNb nNpotarom 30 XBUAWH abo NPUrOTYBAaHHAM PO34MHY i€l KOHUEHTpaUii besnocepeaHbo
B MembpaHHOMY moayni. Mpun NOHOBAEHHI PoBOTK ycTaHOBKKM MicnA 0BpobKM KOHCepBaHTOM
BMKOHAWTE NPOMMBAHHA YCTAHOBKM NPOTATOM 1 roAnHM 3rigHo 3 n. 5.7.

He AONYCKAETbCA HaAXOAXeHHA A0 YCTAaHOBKW BOAMU 3 KOHLI,EHTpaLI,iEI'O BilbHOTO

xnopy, wo nepesuiye 0,1 mr/n (8 0bxia ByrinbHOro GinbTPa), OCKINbKM Lie MOKe
NpW3BeCTU A0 pyVHYBaHHA MemMbpaHu.
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5.9 [inA 3amiHu KapTpuaxa dinstpa:

— BiZ’e4HATV YCTAHOBKY Bifl MEPEKi ENIEKTPOKMUBNEHHS;

—nepeKpuTM NoAady BOAM i CTPABUTU TUCK;

— BIZKPYTUTU HWXKHIO Yally GinbTpa, 3HATK i, YHWMKatouM nonajaHHa BOAM Ha 0bnagHaHHA, Wo
3HaxoAMTLCA Nia GiNbTPOM;

— BUMHATU CTApUIt KAPTPMUAK, 3aMIHUTU MOTO HOBUM | MPUKPYTUTK Yally dinbTpa Hasaz,

[0 OTONOBKA.

He nepeBuwyiTe 3ycnins 3aTaryBaHHA 2 Kr - M.

5.10 [ina 3amiHn membpaHu:

— BiZ'EAHATM YCTAHOBKY Bif, MEPEKi ENeKTPOIKMBAEHHS;

— MepeKpUTU NoJady BOAM i CTPABUTU TUCK;

— Big'eaHaTM mMembpaHHWIT Kopnyc Bi4 TpybonpoBOAiB Ha AiHiAX noJadi BoAM, BMXOAY
KOHLEHTpaTy i nepmearty;

— 3HATM TOPLEBI KPULLIKM KOPTYCY;

— BWUTATTM BMKOPWCTAHy mMembpaHy B HanpsmKy MOTOKY BOAM (33 CTPiNKO). MMpOWTOBXHYTK
MembpaHy 3 6OKy niaBeaeHHN BOAM i, 3aXONO0UM, BUMHATM 3 MPOTUNEKHOTO BOKY;

— BCTaBUTU HOBY MeMOpaHy, LOTPMMYIOUMUCh HAaMPAMKY NOTOKY;

— BCTAHOBMWTU TOPLIEBI KPULLKM B KOPMNYCH;

— BiAHOBUTU Nia'eAHAHHA TPYHONPOBOAIB.

3a60pOHAETLCA BUKOHAHHA OyaAb-AKMX BUAIB POBIT 3 06CYroBYBaHHA, PEMOHTY,
OUMLLEHHA, NepemilleHHA ycTaHoBKWM abo i goaaTkoswx arperatie (dinbTpis,
€MHOCTI A/ NnepmeaTy ToWwo), KoM yCTaHOBKa MpaUtoE, Nig'eaHaHa 40 CUCTEM
BOZO- Ta €1eKTPOMNOCTa4YaHHA.

3a60pOoHAETbCA NiAAaBAaTM MeMBPAHHMI KOPMYC MEXaHiYHMM HaBaHTaKEHHAM
(yaapam, CTaTUYHMM HaBaHTaKEHHAM TOLLO).

KomnaHia-BMPOBHMK He Hece BiAnoBiAaNbHOCTI 3@ WKOAyY, 3anoAigHy MoKynuesi
abo TpeTim cTopoHam Yyepes HeJOTPUMAHHA LIUX BUMOT.

6. NMpasuna 36epiraHHA | TPAHCNOPTYBaHHA

e YCTaHOBKY 3BOPOTHOIO OCMOCY NOTPiGHO 36epiraTt B 3aKPUTOMY MPUMILLEHHI, B YMOBaX, AKi
BiZNOBIAAOTb BUMOTam WOA0 NOBITPA poHOY0i 30HM.

. Mepen TpMBaMM NPOCTOEM HEODXiZHO MPOBECTU KOHCEPBALLItO MeMOPAHHMX eIeMEHTIB.

e TpaHCNoOpTyBaHHA YCTaHOBKM B 3aBOZCHKI YNaKOBL, 403BOIEHO BCIMA BUAAMM HA3EMHOTO,
MOPCbKOTo abo MOBITPAHOroO TPAHCMOPTY.

. Mif Yac TpaHCNOPTYBaHHA He AO0MYCKAETbCA TPUBAIMIA BMIMB HU3bKUX TemnepaTtyp i piskKi
MOWTOBXM.
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7. YcyHeHHA HecnpaBHOCTen

YBATA!

Byab-siKi  AiarHOCTMYHI  Ta PEMOHTHI pobOoTW MOBWHHI  BMKOHYBATUCA Ha
3HeCTpymeHin yctaHoBui. o poboTh 3 eNeKTPUYHOI YaCTUHOK AOMYCKATLCA
TiNbKM 0cobu, AKi mMatoTb BiAMNOBIAHI AonyckuM i KBanidikauio!ao pynHyBaHHS

MeMbpaHu.

Mpobnema

MpuunHa

YcyHeHHsA

Ha pene koHTponto pa3
He CBITUTbCA 3eNeHni
iHaMKaTop

BiACYTHICTb €NEKTPOXKMBAEHHA

[epesipTe Hanpyry B Mepexi, LinicHicTb
Kabento enekTPOXKMBAEHH:A, eNEKTPUYHI
KOHTaKTW B Wwadi ynpasniHHa

HekopeKTHi napameTpu
€N1eKTPOXKMBIEHHA (YEPBOHWMI
HAMKATOP, MUTOTANBUIA
IHAMKATOP Ta iHLWIi CUTHAAK, KPiM
3e/1eH0ro)

[nBiTbCA B NAaCNOPTi Ha pene KOHTPOItO
$a3 abo 3BepHITbCA A0 CAYKOM TEXHIYHOT
NiATPUMKM

KoHTponep He
3aMnyCcKaeTbCa nicna
BMUKaHHA AndasTomaTa

CnpautoBaHHs pene KOHTPoIo

a3

Ha ycTaHOBKy NOBMHHE noJaBaTucs
YKUBNEHHS, BiANOBILHE NacnopTHUM
BMMOram

BunagaHHa ApOTY XKUBIEHHA 3
po3’emy naaT1 KOHTpoAepa

HagainHo 3adikcyiTe 3aTUCKHUMM TBUHTaMM
OPOTU XKMBNEHHA B po3’emax «220 V»
KNeMHOT KONOAKM Ha NaaTi KOHTponepa
YCTaHOBKM

IHWi HecnpaBHOCTI

3BepHITbCA A0 CAYKOM TEXHIYHOT NiATPUMKM

CnpaufoBaHHA
(BUMKHEHHS)
avdasTomarta nicas
3anycKy yCTaHOBKM

MapameTpn mepexi
€NEeKTPOXKMBNEHHA He
BiAMNOBIAAIOTb BUMOTam

Ha ycTaHoBKy NOBMHHE noaasaTmca
cTabinizoBaHe xumeneHHa 380-400 B, 50 Iy
6e3 nepenazis/nasiHHa Hanpyru.

IHWi HecnpaBHOCTI

3BepPHITLCA A0 CAYKOM TEXHIYHOT NiATPUMKM

MicnAa BMMKaHHA
KOHTPO/NEP He BXOAMUTb Y
pexnUm «BupobHULTBOY»

KoHTponep y pexxumi
«OuikyBaHHA»

o [lepeBipTe piBeHb BOAM i NONOXKEHHA
MoniaBkoOBOro BUMMKaya B
HaKoNWYyBaNbHiN EMHOCTI

* [epeBipTe NiHil0 NepmeaTy Ha HAABHICTb
BWUIMHIB i NepeLlKo NOTOKY BOAM

e [epeBipTe TUCK Y riApOaKyMynaTopi, AKLWO
oro BCTaHOBAEHO

KoHTponep y pexxkumi «Cton»

HaailiHo 3adikcyiTe nepemmyky B pos’emax
«STOP» KNeMHoi KoNoAKM Ha nnaTi
KOHTponepav
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Mpobnema

MpuynHa

YcyHeHHsA

Hacoc BMcoKoro TMcKy
He 3aMyCcKaeTbCA, KoM
KOHTPONIEP Y PEXKUMI
«BUpobHMLUTBOY

BunagaHHs ApOTY KUBIEHHSA 3
pos’emy

e [lepeKkoHaliTecs, WO APIT KepyBaHHA
KOHTaKTOPOM (AMB. e/1. cxemy) HaziiHo
3adikcoBaHuil y pos’emi «F» rpynun «PUMP»
KNEMHOI KONOAKM Ha NAaTi KoHTponepa
YCTaHOBKM.

¢ [lepekoHaliTecs, WO APOTH Kabento
KMBNEHHSA HAacoca 3aKpin/ieHi B po3’emax
2 (basm), 4 (Hynb) KOHTaKTOPA B
PO3MOAINBHOMY LLMTKY

IHWi HecnpaBHOCTI

3BEPHITLCA 0 CNYKOU TEXHIYHOT NiIATPUMKM

KoHTponep y pexumi
aBapii Yyepes HM3bKMI
TMCK (nicna 5 cnpob
YBIMKHEHHA Hacoca)

HW3bKMI1 TUCK BOAM Ha BXOA| B
YCTaHOBKY

lepeKoHalTeca B TOMY, WO NapameTpu
CUCTEeMM BOAOMOCTAYaHHA BiANOBIAAIOTH
NacnopTHUM BUMOTam YCTaHOBKM

MepervH/3acmiyeHHn
niasiaHoro wnaxra abo
HeaoCTaTHIM AiameTp Tpyou

YcyHbTe nepernHu i 3acmideHHaA niagigHoi
TpybKM abo WwnaHra.

He BuKopucToByiTe A0OBrI TPYOM Manoro
nepepisy

3acMiveHHs BXiAHOro
MexaHiuyHoro ¢inbtpa

MepeBipTe cTaH KapTpuaKa dinbTpa i
3aMiHiTb 1Oro B pasi notpebtu

IHWi HecnpaBHOCTI

3BEPHITLCA 0 CNYKOU TEXHIYHOT NiIATPUMKM

MigguuieHa
€/1eKTPONpPOBIAHICTb
nepmeaty

TemnepaTypa BOAM Ha BXOAj
BYLLE 33 AONYCTUMY

Bumiparite Temnepatypy Boau i
nepeKkoHanTeca B TOMy, LLLO BOHa BiAnoBiAaE
nacnopTHMM BUMOram

HeKkopeKTHO BCTaHOBNEHO
TUCK Y MeMBpaHHOMY MoayAi i
CKMAQHHA KOHUEHTpaTy

3anuwWiTb NOKa3aHHA POTaMeTpiIB i
MaHOMETPIB YCTaHOBKM Ta 3BEPHITLCA A0
CNYXKOU TEXHIYHOT NiATPUMKM

AKicTb BOAM He BiANOBIAAE
BUMOram

MepeKkoHalTecs, WO NOKas3HWKKW aHanily Boaun
BiZNOBIAAIOTL NAaCNOPTHUM BUMOTam

MowKoaKeHHA
YLWiNbHIOBAIbHOTO KiNlbLA
membpaHHoro enemeHTa abo
3’eHyBanbHOT MydTH

3aMiHITb yLLiNbHIOBabHE KinbLe

3abpyaHeHHa membpaHu
(CynpOBOAKYETHCA 3HUKEHOIO
NPOAYKTUBHICTIO 32 NepmeaTom)

BuKoHawTe xiMmiyHy pereHepauito
(«NpOMMBaHHA») MEMOPaHHUX eNleMeHTIB

MexaHi4He NoWwKoAKEeHHA
membpaHHOro enemeHTa

3aMiHIiTb MOLWKOAKEHNA MEMOPAHHWI
enemeHt

IHWi HecnpaBHOCTI

3BEPHITLCA 10 CNYKOU TEXHIYHOT NiIATPUMKM
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Mpobnema MpuunHa YcyHeHHA

Bumipaiite Temnepatypy Boaum i 3BipTe 3

3aHaATo HM3bKa TemnepaTtypa : .
nacnopTHYMW BUMOTamu BiZNOBIAHO L0

BOAM, LLO NOAAETHCA

cneumndikaui
3HMXKeHa - o
NPOAYKTUBHICTb 32 HeKkopeKTHO BCTaHOBNEHO B 3anuuwitb NOKa3aHHA POTamMeTpis |
nepmeatom TUCK Yy MeMBpaHHOMY MOAYi i MaHOMeTPIB YCTaHOBKY Ta 38EPHITLCA A0
CKMAQHHA KOHUEHTpaTy CNYXKOU TEXHIYHOI NiATPUMKM

BuKoHawTe xiMmiuHy pereHepauito («xim.

3abpyaHeHHA membpaHm )
NPOMMWBAHHA») MEMOPAHHKX eNemMeHTIB

3BepHITbCA A0 CNyKOM
TEXHIYHOT NIATPUMKM

KOHTPOJIEP

1. XapaKTtepucTuKu

IHWIi HecnpaBHOCTI

KoHTponep OC 5000 npu3HayeHWn Ans aBTOMATMYHOTO abo py4yHOro KepyBaHHA poboToto
3BOPOTHMX OCMOTUYHMX YCTAHOBOK.

KoHTponep OC 5000 3abe3neyye:

— aBTOMaTW4He BBIMKHEHHA | BUMKHEHHA YCTAaHOBKM 3a CUTHa/NOM JaTymKa piBHA B 36ipHUMKY
nepmeaty abo TUCKY B NiHil nepmeaty 3 nonepeaHim riLpasaiyHUM NPOMUBAHHAM,;

— aBapiliHe BUMMWKAHHA YCTaHOBKM 3a CUrHaNaMM AATUMKIB CyXOro XoA4y, HaZJ/IMLLIKOBOrO TUCKY B
moayni;

— BMMMKAHHA YCTAaHOBKM 33 30BHILLIHIM curHanom «CTOM»;

— riapaBniyHe NPOMMBAHHA MeMbpaH 3a TMMYACOBOIO LIMKIOTPamMoio;

— TMOCTIHWUI KOHTPONb eNeKTPONPOBIAHOCTI Ta TemnepaTypu nepmeaty Npu BUKOPUCTAHHI
KOMBIHOBaHOrO AaT4mMKa, WO BXOAMUTH 40 KOMMIEKTY NOCTaBKK;

KoHTponep nepenbavae MOKAMBICTb KepyBaHHA AOAATKOBUM €NEKTPUYHUM KNanaHoM 3a IBOMa
cXemMamu nig'efiHaHHA (AMB. A0AATOK):

— 3 NiAMIilWyBaHHAM BUXiAHOI BOAW;

— 3 NPOMMBAHHAM MemMbpaH NepmeaTom.

KoHTponep Takox NiATPMMYE Taki QyHKLT:

— nia’eAHaHHA AK HOPMaAIbHO BIAKPUTUX, TaK i HOPMaNbHO 3aKPUTUX AATUMKIB TUCKY i PiBHSA;

— aBTOMaTUYHE KOperyBaHHA NOKa3aHb eNeKTPONpPOBIAHOCTI NepmeaTty Bif, Moro TemnepaTypu;
— MOM/MBICTb aBapiMHOrO BUMMWKAHHA YCTAHOBKM 4Yepe3 MepeBULLEHHA MoKasaHb
€/1eKTPONPOBIAHOCTI NepmearTy;

— npocTe KanibpyBaHHA AaT4MKa €1eKTPONPOBIAHOCTI Y ABOX TOYKAX;

— 3aXMCT MEHI0 HafNalTyBaHb, KanibpyBaHb i Cepsicy BiAMOBIAHMMM MAPONAMM, MONKIMBICTL
3MiHM NapOoNiB;

— MOX/UBICTb BUMWKAHHA YCTAHOBKM aBTOMATMYHO 4epe3 MeBHWI 4Yac HanpauloBaHHA 3
OMOBILLEHHAM KOPUCTYBaYa;

— MOX/MBICTb KepyBaHHA AK CONEHOILHMMM KnanaHamu (3a ABOMNPOBILHOK CXeMO), TakK i
3acyBKamMM i3 cepBONpPMBOAAMM (33 TPUNPOBIAHOK CXEMOLO);

EneKkTpoHHa cxema KoOHTpoaepa 3abesnedye BUCOKY NepeLlkoa03axmLLEHICTb | HaaiMHICTb poboTK
3aBAAKM rasbBaHiuHil pO3B’A3L BXOAIB i BUXOAIB KOHTpoOAEpa.
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2. Cneuundikauin

EnekTpoxmBneHHa 230 B, 50-60 I, 3an06iKHKUK 6 A
MoTy»HicTb 4 BA

Knac 3axucty IP 65

Jonyctma TemnepaTypa B NPUMILLEHHI 5..40°C

Bara 0,25 kr

Po3mipu (OxLLUxB) 60x120x250 mm

Mexi BUMiptoBaHHA e1eKTponpoBiAHOCTI Npy poboTi 3 KOMBIHOBaHUM
[aTYUKOM, LLO BXOAMTb 4,0 KOMMIEKTY NOCTaBKM (06MpatoTbea B MEHIO
HanawTyBaHb)

0...50 mKCm/cm
0...1000 mKCm/cm

MpumiTka:
1.Cxema ana MO 3 Hacocamu Ao 7,5 KBT.

2.B ny»KKax BKa3aHo nepeTuH kabento 8 MM2 (x2,5), AKLLO NepeTuH He BKasaHo — 3actocyBaTu 0,5

MM2.
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O6nagHaHHA WMTA

Mo3Hau. Kog npoaykry ObnagHaHHA
A0 OC5000EN KoHTponep OC5000
Al SM1P1400 ABTOMAT. BUMMKAY 3aXMCTy ABUTYHA
A2 C4P1 AsTomat C4 1-nontocHui
KF1 PMV50A575 Pene koHTposito da3
TR1 TDTRO15 TpaHchopmatop 15 BT 230/24 B =,
SB1 8LM2TB6344 KHonka rpubonoaibHa
R1..R4 RM845230 Pene miHiaTiopHe, 230 B =~
HL1 AD220VACR Jlamna curHanbHa YepsoHa 230 B =
HL2 AD24VADCR Nlamna curHanbHa YepBoHa 24 B =~/=
R5 RM845024AC Pene miHiaTiopHe, 24 B =
KM1 BF2510A220 KoHTakTop 3-nontocHuii, 25A
X0 WK6 Knema reuHtosa WK 6
X1..X2 WK25UVO Knema remHtoBa WK 2,5

Nia'eaHaHHA 30BHILLHIX NPUCTPOIB

Knemu Hanpyra Ob6nafHaHHA
X0/1—X0/3 400 B MuBneHHaA yctaHoBKK, Tpm dasn 230 B =
X0/N MUBNEHHA YCTaHOBKK, HEMTpanb
X0/GND N 3axMcHe 3a3eMNEeHHA YCTaHOBKM
X1/1—X1/2 230B =~ Hacoc-n03atop aHTUCKanaHTy
X1/3—X1/5 230B =~ BXigHWI eNeKTPONPUBOAHMIA KpaH
X1/6—X1/8 230B =~ ENeKTponpuBOAHNMIA KpaH riaponpommnBaHHs
X1/9—X1/11 230B = BalinacHWit enekTponpuBOAHWIA KpaH
X2/1—X2/2 5B 30BHILWHIN CUTHAN 3YMUHKM
X2/3—X2/4 5B Pene HM3bKOro TUCKY BOAM Ha BXOAj
X2/5—X2/6 5B Pene BUCOKOro TUCKY BoAW Ha membpaHi
X2/7—X2/8 5B Pene BUCOKOro TUCKY BOoAM nepmeaty
X2/9—X2/10 5B Monnaskose pese piBHA BOAM
X2/11—X2/12 | 24B = [onnaBKoBe pene piBHA aHTUCKaNAHTY
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3. Pexxumu poboTtu

MpaLtotoynii KOHTponep Moxe nepebyBaTW B OLHOMY 3 pexumiB poboTn: «BupoOHMLTBOY,
«3ynuHKa», «lpommBaHHA 1», «lpommBaHHA 2», «OdikyBaHHA», «ABapia». [MpyU BMMKAHHI
KOHTponep BifoOpaskae Bepcilo MIKpPOMporpamn Ta NEepexoauTb Y pexum «BUpobHMUTBOY,
AKLWO HEMAE CUTHANY, O 36ipHMK OUYMLLEHOT BOAM HAMOBHEHWI (BiA, MONNABKOBOTO BUMMKaYa),
i curHany pene TWUCKy nepmeaty. HanawTyBaHHA Ta KepyBaHHA KOHTPONEPOM 3AiMCHIOETHCA
KHomKkamm [> START i [JSTOP Ha nepenHiit naneni. MOTOYHMUIM pexuM i BaxaMBa iHbopmalLlis
BiLOOPaXKatoTbCA Ha piAKOKPUCTaNiYHOMY aucnnel. PO3MUKaHHA NaHLora mixk knemamm «STOP»
Ha nnaTi KoHTposepa npu3Bede 4O Mepexody KOHTposepa B pexum «Cton» 3 Oyab-AKOro
NOTOYHOrO pPeXunmy. [11A NOBEPHEHHA 40 NEPEPBAHOIO PEXMMY NOTPIOHO 3aMKHYTU NaHLIOT MiXK
knemamm «STOP». Lli kKnemn mMoKyTb BUKOPUCTOBYBATUCA A4 3abe3neveHHA GYHKLIOHYBaHHA
NPUCTPOIB, HAaNPWKNAL MexaHiYHoro ¢insbTpa nonepeaHboOro OYMLLEHHA, ANA 3YNMUHKM POBOTM
YCTaHOBKM Mifg Yac pereHepadii dinstpa. ONmc pexxmnmis KOHTposepa.

BMPOBHMLTBO

Y pexunmi «BMpobHMLTBO» YCTaHOBKA CNOXKMBAE BUXIAHY BOAy | BUpobaae nepmeat. KoHTponep
nepebyBa€ B LLbOMY PEXMMI 338 YMOBM BiZICYTHOCTi CUrHaiB NONaBKOBOrO BUMMKaYa, pene TUCKY
nepmeaty Ta aBapiiHMX CUrHanNiB.

CTaH enekTpUYHMX BUXOLAIB KOHTPOIEPA B PEXUMI «BUPOBHULITBOY

Hacoc Buc. TUCKy i Hacocu-ao3aTopum BBIMK.
BXigHWIM KnanaH BIZKPUTUI
KnanaH npomunsaHHs 3aKpUTUIA

BiAKPUTUI (AKWoO B N. 1.3 nporpamyBaHHsA KOHTpoepa
BCTaHOBAEHO «0»)

KnanaH nigmiwysaHHA
3aKpUTUIA (AKLWO B M. 1.3 nporpamyBaHHA KOHTPONepa

BCTAQHOBNEHO HEHY/1bOBE 3Hal‘IeHHH)

ABapifHWIA curHan BUMK.

Ha avcnnel nonepemiHHO Bifo6pa)KatoTbCA 3arafbHMIA Yac HanpaLuloBaHHA, 3a/UWOK Yacy L0
cepsicHOro 06C/yroByBaHHS (AKLWO MOBIAOMIEHHSA MPO CcepBicHe 06C/yroByBaHHSA BK/IOYEHO
20 n. 3.1 nporpamyBaHHA KOHTpoOsepa), TemnepaTypa i enNeKkTponpoBiLHICTb nepmeaty (3a
HaABHOCTI AATYMKa UMX NOKA3HWMKiB). OAHOKpPATHE HAaTUCKaHHA KHOMKK > START BUKNMKAE pesKkmMm
«MpomusaHHsa 1». HatuckaHnHa kHomku > START aga pasu npotarom 0,5 CEKyHAM BUKIUKAE
pexunm «TpommBaHHA 2». HaTucKaHHA KHonku [ STOP BUKAMKAE pexkmnm «3ynuHKa» (pydHuit).
MpyY HaAXOLKEHHI CUTHANY pene BMCOKOrO BXiAHOIO TUCKY, pene HW3bKOro BXiLHOro TUCKy abo
BMCOKOI €/1eKTPONPOBIAHOCTI NepMeaTy KOHTPOep nepernae 40 pexmumy «ABapia».

MPOMMBAHHA 1

Mig Yac npomuBaHHA N2l membpaHHWIt MoZy/Mb (MOAY/i) MPOMMBAIOTHCA MOTOKOM BUXiZHOI
BOAV 3 BEIMKOIO BUTPATOLO, NPY LibOMY BCA NPOMMBHA BOAA CKUAAETLCA B APEHAX. [IpOMMBAHHA
N2l BMKOHYETbCA aBTOMATUYHO B PEXMMI «BUPOOHMLTBOY» 3 NEPIOAMYHICTIO, 3a4aHOI0 B KPOLL
nporpamyBaHHa 1.5, y pexunmi « O4ikyBaHHA» 3 NEPIOANYHICTIO, 331aHOK0 B KPOLLi MpOrpamyBaHHA
1.6, a TaKOX NpW NepPexosi 3 Pexmmy BUPOOHMLTBA 10 PEKUMY O4YiKyBaHHA. «[IpOMMBaHHA 1»
MOXKe ByTh BUKNMKaHA BPYYHY HaTUCKaHHAM KHOMKM .
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CTaH eNeKTPUYHUX BUXOAiIB KOHTPOepa B pexxnumi «[TpommnsaHHA 1»
Hacoc Buc. TUCKy | HacocK-a03aTopu BBIMK.
BxiaHWI KnanaH BILKPUTUI
KnanaH npommBaHHA BiAKPUTUIA
KnanaH nigmiwysaHHA 3aKpUTUIA
ABapiiHWI curHan BUMK.

HaTtnckanHa kHonku CISTOP npunuHae npomusKy N1 i nepemmnKae KOHTPOMEP Y PEXMM 3YMUHKN.
HaTtucKkaHHa kHomkm > START npununHse npommsky Nol i sanyckae npomusky No2. HaaxoaKeHHs
CWUTHaNy pene HU3bKOro BXiLHOro TUCKy abo BMCOKOro BXiAHOrO TUCKY Npu3sese A0 nepexoay B8
pexmnm aBapii. KOHTPOb HM3bKOIO BXiZAHOTO TUCKY MNig Yac npommusaHHa Nol abo No2 moxke 6yTn
BMMKHEHW Y KPOLLi NporpamyBaHHA KOHTponepa

NMPOMWBAHHA 2
Mig vyac npomueaHHA No2 membpaHHi Moayai NPOMMBAOTLCA NepmMeaTom 3i 3bipHMKa oumLLeHOT
BOAM, LLO NOAAETLCA Yepes crneLiaNbHMIA NaTPYOOK HAaCOCHOIO CTaHLLEID OUYMLLEHOT BOAM.

[Ns MOXAMBOCTI 34iMCHEHHS MpoMMBaHHA NO2 cucTema 3BOPOTHOTO OCMOCY
NOBMHHA BYTU YKOMMIEKTOBAHA €1EKTPUYHMM KNanaHoM MigMillyBaHHS.

MpommneaHHa NO2 3iMCHIOETLCS aBTOMATMYHO nicna npomuBaHHs Nol, akwo B n. 1.3
nporpamyBaHHA KOHTPO/MEPa 3aJaHO HEHY/NbOBE 3HaueHHA. MOro MOMKHa BUKAMKATKU BPYUHY
HaTUCKaHHAM KHOMKK > START nig yac npommsarHsa Nol abo noABiiHUM HaTUCKaHHAM

KHoOMkM [> START nia yac BUPpOBHULITEA.

CTaH eNeKTPUYHUX BUXOAiIB KOHTPOIepa B pexxnumi «[TpoMmnBaHHA 2»
BBIMK. (AKLWO B M. 1.4 nporpamysaHHsA KOHTPONepa BCTaHOBAEHO
) «BBIMK.»)

Hacoc Buc. TUCKY i HacocK-a03aTopu
BMMK. (AKLLO B N. 1.4 nporpamyBaHHA KOHTPOAEepa BCTaHOBNEHO
«BUMK.»)

BXigHWM KnanaH BiAKPUTUIA

KnanaH npomuBaHHA BILKPUTUI

KnanaH nigmilysaHHA BIKPUTUI

ABapiHWIA curHan BMMK.

HaTtuckanHA kKHonku [ STOP npunuHAe npommBaHHA NO2 i nepeBoAuTb KOHTPOEP Y PEXMM
3ynuHKKM. HaTucKkaHHaA kHomkm > START npunuHse npomusaHHa N2 i nepeBoanTb KOHTponep
Y PEXMM BMPOOHMUTBA abo pexxmMm OYiKyBaHHA (3aN€XKHO Bif CUrHANIB pese TUCKY nepmearty i
MOMNaBKOBOTO BYMMKaYa).
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OYIKYBAHHA

Y pexXnmi o4iKyBaHHA BUPOOHMLTBO 3yNMHEHO, cucTema nepebyBae y CTaHi rOTOBHOCTI BiZAHOBUTK
BMPOOHNUTBO 04MLLEHOT BOAN. KOHTPONEP BXOAMUTL Y PEXKMM OUiKYBAHHSA NPW OTPUMAHHI CUrHany
pene TUCKy Nepmeaty abo NONAaBKOBOro BUMMKaYa.

CTaH eNeKTPUYHMX BUXOAiB KOHTPOIEpa B peMMi «O4iKyBaHHA»
Hacoc BKC. TUCKY | HacocK-A03aTopu BUMK.
BXiZHWiA KnanaH 3aKpUTUI
KnanaH npomusaHHA 3aKpUTHI
KnanaH niamiwysaHHA 3aKpUTUI
ABapinHWA curHan BMMK.

HaTuckaHHa kKHonKky [ STOP nepemKHe KOHTPONEP Y PEXMM 3YMUHKK. HaTUCKaHHA KHOMKK  [>
START nepemkHe KOHTponep:

— Y pexMM BMPODHMUTBA, AKLWLO BiACYTHI CUrHanAW pene TUCKy nepmeaty Ta MOMNAABKOBOTO
BMMMKaYa, abo

— y pexum npommsaHHa Nol (i No2, AKuwio B . 1.3 BCTaHOBAEHO HEHYNbOBY TPMBAICTb), NiCAA
4Oro KOHTPOJEp MOBEPHETbCA B PEXMM OYiKyBaHHA. [licna NPUNWMHEHHA CUrHany pene TUCKY
nepmeaty abo NonaaBKoOBOro BUMMKaYa KOHTPOIEP NOBEPHETHLCA B PEKUM BUPOOHMULITBA.

ABAPIA

Y pexkvmi aBapii BUPOOHULTBO 3yNMMHEHO ANA 3aXMCTY CUCTEMM Y Pasi BUHUKHEHHA Hebe3nevHmnx
YMOB eKcr/yaTauii. Pexxvm aBapii BMMKA€ETbCA B Pa3i HAaAXOLKEHHA CUTHANIB:

— HW3bKOTO BXiZLHOrO TUCKY (4717 3aXMCTY Bif, «CyXOro XoA4y» Hacoca),

— BMWCOKOTO BXiLHOrO TUCKY (/1A 3aXMCTY Bif, MEXAHIYHOTO MOLWKOAMKEHHSA),

— BUWCOKOI e/1EeKTPONPOBIAHOCTI NepMeaTy (MOKIMBO MOLUKOAKEHHA MEMOPAHHUX eNEMEHTIB).

CTaH eNeKTPUYHMX BUXOZAiB KOHTPOEpa B peXMmi «ABapia»
Hacoc Buc. TUCKY | HacocK-go03aTopu BUMK.
BXiZiHWiA KnanaH 3aKpUTUI
KnanaH npoMmBaHHA 3aKpUTUI
KnanaH niamiwysaHHA 3aKPUTUI
ABapinHW curHan BBIMK.

Pexkum aBapii moxKe ByTW 3aBEPLIEHO TiIbKM BPYYHY HAaTUCKaHHAM KHonku [> START. Mepen
BUXOA0M 3 PeXMMy «ABapia» HeObXiAHO NepeKoHaTUCA, WO NPUYMHY BUHUKHEHHA PEXUMY
yCyHeHOo. HaTuckaHHA kKHomkn [JSTOP nepesese KOHTPOAEP Y PEXUM 3YNMUHKN.

3YMUHKA

Y pexumi «3ynuHKa» BUPOOHWULTBO 3yNMHEHO 10 HAAXOLAMKEHHA CUTHAAY NPO BUXIA, i3 3yNUHKM.
PeXMM BUKAMKAETbCA HAaTUCKAHHAM KHOMKW [ STOP 8 Byab-AKOoMy pexunmi poboTu KoHTponepa
abo eNeKkTPUYHMM CUrHAIOM Ha BXoAm 6, 7 Ha nnaTi KoHTponepa (knemu «STOP»). Buxig, i3
3YMUHKKM 3AIACHIOETbCA HAaTUCKaHHAM KHOMKM > START B mepliomy BUNAAKy i MPUMNMHEHHAM
eNeKTPUYHOro CUrHaNy Ha NNaTy KOHTPONepa B APYroMy BUMAAKY.
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CTaH eNeKTPUYHMX BUXOAiB KOHTPONEepa B PEXMMI «3ynnHKa»
Hacoc Buc. TUCKy i HacocK-a03aTopu BUMK.
BxiaHWi knanaH 3aKpPUTUIA
KnanaH npomusaHHa 3aKpUTUiA
KnanaH nigmiwysaHHA 3aKPUTUI
ABapifHWIA curHan BUMK.

4. NporpamyBaHHA

[ns  KopekTHOi poboTM  KOHTponepa HeobxigHO 3anporpamysaTy  MNapameTpu  Moro
dYHKLiOHYBaHHSA. LIi napameTpn MoxKyTb ByTM 3MiHEHI B OyAb-AKNIA MOMEHT Yy OyAb-AKOMY PEXMMI
YCTaHOBKM, NPV BUMKHEHHI efleKTpoeHeprii BoHW 3bepiratoTbea. [J1a BHECEHHS 3MiH 4,0 Nporpamm
HeobXiAHO HATUCHYTK | yTPUMYBATK NpoTArom 8 cekyHa kHonky [JSTOP no nossu Ha aucnnei
3anpolleHHA MeHto. [Ina nepemilleHHA B MEeHIO | 3MiHM HanalTyBaHb KOHTpoaepa
BMKOPUCTOBYIOTbCA KHOMKM > START i [0 STOP. HaTuckaHHa KHoMKmM > START nepemiutye
KypCcop BMpPaBo Ha OZHY NO3ULi0 i NpW JLOCATHEHHI OCTaHHbOI MNO3ULiT 3HOBY NOBEPTAE MOTO

Ha no4yaTok pAaKa. HatuckaHHA KHonku [ STOP:

— KO/IM Kypcop po3TalloBaHmi Nig, Oyab-AKMM YUCNOBUM 3HAYEHHAM, 36iNbLUYE 3HaYeHHA Ha 1;
— KO/IM Kypcop PO3TalloBaHMI Nif 6yab-AKMM 3MiHHMM 3HayeHHAM (Hanpuknaa, NC y n.1.9
MEHIO HaNaLWTYBaHb), 3MiHIOE 3HAYEHHA 3MIHHOI Ha HacTynHe AoMNyCTUME;

— KOJIM KypCcop pO3TallOBaHMi Nig cumBosioM &gt;, NiATBepAKYE BBEAEHI AaHI Ta NepeBoAnTb 40
HaCTYMHOrO NYHKTY MeH!H.

CTpYyKTypa meHto 3aBOACHKI HaNaLWTyBaHHA

1. MeHto HanawTyBaHb (Naponb) 0000
1.1 3aTpMMKa BBIMKHEHHA Hacoca 10 cek
1.2 TpmBanictb NnpommneaHHa 1 60 cek
1.3 TpMBanicTb NPOMMBAHHA 2 0 cek
1.4 cTaH Hacoca nif 4Yac NPOMMBAHHA 2 BUMK.
1.5 nepioAnYHICTb NPOMUBAHHA B PEXKUMI «BUPOBHULTBOY» 4 rop,
1.6 nepioAMYHICTb NPOMMBAHHA B PeXKMMi « OUiKyBaHHA» 24 rop,
1.7 pene HM3bKOro TUCKY NPW MPOMMBAHHI BBIMK.
1.8 TN pene HMU3bKOro TUCKY NO
1.9 3aTpMMKa BUMKHEHHA NPW CNPaLboBYBaHHI pene HU3bKOro TUCKY 3 cek
1.10 TMN pene BUCOKOIO TUCKY NC
1.11 Tvn pene TUCKY Nnepmeaty NC
1.12 3aTpuMKa BUMKHEHHA NPU CNpaLboBYyBaHHI pene TUCKy nepmeaty | 1 cek
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1.13 TN paTumnka pisHA NC
1.14 3aTpyMmKa cnpaLboByBaHHA AATHMKA PiBHA 1cek

1.15 pianasoH sumiptoBaHHa enektponposigHocTi (0...1000 MkCm/cm) BBIMK.

1.16 ajanasoH BumiptoBaHHa enekTponposigHocTi (0...50 MKCm/cm) BUMK.

1.17 nopir BUMKHEHHA Yepes NepeBuLLEeHHA e/1eKTPONPOBIAHOCTI 0 MKCcm/cm
1.18 3aTprMKa BUMKHEHHA Yepes NepeBULLEHHA eNeKTPONPOBIAHOCTI 0

1.19 patymnk Temnepatypu BBIMK.

1.20 Temnepatypa nepmeaty (AKLLO AaTYMK TeMNEPaTypH BiACYTHIN)

1.20 pinbHUK TemnepaTtypu (AKWO AaTYMK TemnepaTypu NpuCyTHIN)

1.21 HoBWIA Naponb

2. MeHto KanibpysaHHs (Naposb)

2.1 BCTAHOB/IEHHA NEePLLOT TOYKM

2.2 BCTAHOB/IEHHA APYroi TOYKM

3. MeHto cepsicy (naposb) 0000
3.1 610KyBaHHA NicasA 3akiHYeHHs nepiogy cepsicy BMMK.
3.2 nepiog cepsicy 500 rog,

3.3 HOBWI cepBiCHUIA Napoab

1. MeHto HanawTyBaHb.

[lna BXxo4y B MEHIO HaNalTyBaHb 3 ByAb-AKOTO pexmMmy poboTH YCTaHOBKM HEODXiAHO HaTUCHYTU
i yTpumyBaTh npotarom 8 cekyHa kHonky [ STOP oo noABu Ha Aucnaei 3anpoleHHA MeHo
HanawTyBaHb. Mpu HaTUCKaHHI [> START y 3anpolleHHi MeHIo HaalwTyBaHb KOHTPOEP 3anuTye
naposb MeHIo HanalwTyBaHb (nonepedHbo BcTaHoBAeHO 0000). Mpu NpaBWAbHOMY BBEAEHHI
napona KOHTponep nepexognTb 40 N. 1.1 meHto HanalwTyBaHb, NPW HEMPaBWIbHOMY MapoOAi
39BAAETLCA NosigomaeHHs ERROR, Ha aucnnein BUBOAUTLCA 3anpolWeHHA MeHto KanibpyBaHHA.
Mpwn HaTucKaHHi KHoMKK [ STOP y mMeHto HanawTyBaHb KOHTponep BiAoOparkae 3anpolleHHa
MEHI0 KanibpysaHHA. MpuK yCcnilwHOMY BXOAi 10 MEHIO HanalTyBaHb KOHTPOAEp MPOMOHYE Taki
HaCTPOMKMN.

1.1. YBIMKHEHHA Hacoca: 4ac 3aTPUMKM BBIMKHEHHS Hacoca BMCOKOro TUcky (0—255 cek) Ha
NoYaTKy pexnumy «BUpobHULTBOY» NicaaA BiAKPUTTA BXiAHOMO KNanaHa.

1.2. MpommeaHHsa 1: Tpusanictb pexumy «MpomunsaHHa 1» (0-255 cek). Akwo BcTaHoBNeHo 000,
«[TpommnBaHHA 1» He BUKOHYETLCA.

1.3. MpoMMBaAHHA 2: TPMBANICTb PeXMmy «[TpoOMUBaHHA 2»

(0-255 cek). Arwo BctaHosneHo 000, «[MpOMMBAHHSA 2» HE BUKOHYETHCA.

1.4. YBIMKHEHHA Hacoca Mif 4ac NMPOMMBAHHA 2: AKWO BCcTaHoBaeHo BMMK., Hacoc BMCOKOro
TUCKY He 3a/y4a€eTbCA.

1.5. YacToTa npomMmBaHb y pexunmi «BupobHuuTBo»: nepiognyHicts (0-255 roag) npumycosoro
rigpaBAiYHOro NPOMMBAHHA B PEXUMI «BMPOOHMLTBOY. Y pasi BCTAHOBAEHHA HY/IbOBMX 3HAYEHb
NPOMMUBAHHA B PEXMMI «BUPOBHMULTBO» HE BUKOHYETHCA.

1.6.4acToTa NpPOMMBAHL Y PENKMUMI OuikyBaHHA: nepioamyHicTb (0—-255 roa) npumycoBoro
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riApaBAiYHOrO MPOMMBAHHA B pexkMMi «O4YikyBaHHA». Y pa3i BCTAHOBMEHHA HY/IbOBMX 3Ha4YeHb
NPOMMBAHHA B pexMmi « OUiKyBaHHA» HEe BUKOHYETHCA.

1.7.KoHTponb cTaHy pene HM3bKOro TUCKY Mifg, 4ac NPOMMBAHHA: AKLLO HaNaLITYBaHHA BUMKHEHO
(BMMK.), nia 4ac NpoMMBaHHSA KOHTPO/IEP HE pearye Ha CnpaLboByBaHHA pene HU3bKOro TUCKY.
1.8.Tun pene HWM3bKOro TUCKY (pese TUCKY BoAM Ha Bxofi y Hacoc): NO — HOpMasibHO BIAKPUTUN,
NC — HOpMaibHO 3aKPUTUIA.

1.9.3aTpmMmKa cyxoro xoay: Yac (0—255 cek), NpoTArom AKoro cuctema byae 3anuLaTuca B pexmnmi
«BrpobHMUTBOY NicNsA cnpauboByBaHHA pesie HU3bKOro TUCKY (CyxMit Xia Hacoca).

1.10. Tun pene BMCOKOro TUCKY (pene TUCKy BOAM NiCasA Hacoca BUCOKOTo TUCKY): NO — HopmanbHO
BiZKpUTWI, NC — HOpPManbHO 3aKPUTUIA.

1.11. Tun pene Tucky nepmeaty: NO — HopmanbHo Biakputnia, NC — HOpManbHO 3aKpUTHIA.
1.12. 3aTpmKa P nepmearty: 3aTpMMKa BUMKHEHHA CUCTEMM 33 CUTHA/IOM pesie BUCOKOTO TUCKY
nepmeaty (0-255 cek).

1.13.Tun nonnaskosoro nepemmnkada: NO — HopmanbHo Biakputnia, NC — HOpManbHO 3aKPUTUIA.
1.14. 3aTpyMKa AaTyMKa piBHA: 3aTPUMKA BMMKHEHHA CUCTEMM 33 CUTHA/ZIOM AaTyMKa piBHA
nepmeaTty B HAKOMWUYyBaNbHilA EMHOCTI.

1.15. [iana3oH BMMIpIOBAHHA eNeKTPOnpoBiAHOCTI: AKWO BMbpaHo BBIMK., koHTponep 6yae
BMMIpIOBATM €1eKTPONPOBIAHICTL Y Aiana3oHi 0...1000 mKkCm/cm.

1.16. [liana3oH BMMIptOBaHHA €/1eKTPOMNpPOBIAHOCTI: AKWO BMbpaHo BBIMK., KoHTponep byae
BMMIPIOBATU €/1eKTPONPOBIAHICTL Y AianasoHi 0...50 MKCm/cm.

1.17. Mopir BUMKHEHHA 3a TDS-meTpom: Mnopir aBapiiHOTO BMMKHEHHA CUCTEMW 3BOPOTHOrO
OCMOCY Yepes BMCOKY e/1eKTPOMNPOBIAHICTL Mepmeary.

1.18. 3aTpumKa uYepe3 eNeKTPOMNPOBIAHICTb: 3aTPMMKA BUMMKHEHHA YCTAaHOBKM 4epes
nepesuLLEHHA NOPOry eNeKTPOoNpPOBIAHOCTI NepmeaTy, BCTAaHOBAEHOMO B MyHKTI MeHto 1.17. AKLWOo
nopir aBapiMHOr0 BUMKHEHHA YCTAHOBKM He BCTAHOB/IEHO (BCTAHOBIEHO HY/IbOBE 3HAYEHHS), Liel
NYHKT MEHIO HE € aKTUBHUM.

1.19. [daTumMKk TemnepaTypu: SKLIO AATYMK Temnepatypu He € aKkTUBHMM, HeobXiaHO BPy4HY
BBECTM TeMMepaTypy nepmeaty B HaCTYNMHOMY MYyHKTI MeHIo HanawTysaHb (1.20). AKLWo AaTYMK
TemnepaTypu akTUBHMIA, TO HACTYNHMUI NYHKT MEHI0 HanawTyBaHb (1.20) HeaoCTyNHMUA.

1.20. TemnepaTypa nepmeaTty B rpagycax Llenbcia. TemnepaTypa nepmeaty HeobxiaHa ana
KOPEKTHOro Bi0OpasKeHHA eNeKTponpoBiAHOCTI Nnepmeary.

1.21. HoBKit Naponb MeHto HanalWTyBaHb i MEHIO KanibpyBaHHA.

2. MeHto KanibpysaHHs.

Y UbOMY MEH!IO 3AiMCHIOETLCA KanibpyBaHHA AaT4MKa €NeKTPONPOBIAHOCTI Yy ABOX TouKax. [icns
3aKiH4YeHHA pobOTM B MEHIO HanalwTyBaHb abo CKacyBaHHA 3aNPOLIEHHA HATUCKAHHAM KHOMKM
[JSTOP Ha aucnnei BigobpakaeTbCs 3aNPOLIEHHA MEHIO KanibpyBaHHs. Mpy HAaTUCKaHHI KHOMKM
[> START KoHTpO/iep 3anuTye Napo/b MeHIo HanalTyBaHb i kKanibpysaHHsa (n. 1.21 nporpamysaHHs
KOHTpoO/nepa, nonepeaHbo BcTaHosneHo 0000). Mpu NpaBuabHO BBEAEHOMY MapoAi KOHTposep
nepexoauTb A0 M. 2.1 meHto KanibpyBaHHA, NPV HENPaBUAbHO BBEAEHOMY MapoNi 3'ABNAETLCA
nosigomnerHs ERROR, nicns 4yoro KoHTposiep BiAoOpaskae 3anpolleHHa MeHIO cepBicy.

[Ona  BCTAHOBNEHHA MNepwoi TO4YKM  (HyN1bOBa  €1eKTPOMpPOBIAHICTb)  peKoMeHayeTbCA
BMKOPWUCTOBYBATWU CyXM OAaTYMK Ha MoBiTpi. MNpun ubomy B n. 2.1 BcTaHoBAOETbCA 0. MOXHa
BMKOPWUCTOBYBATWU CTaHAAPTHUI PO3YMH 3 MasOK eNeKTPOMNPOBIAHICTIO, TOYHE 3HAYeHHA AKOI
HeobxiaHo BBecTV B M. 2.1. 1A BCTAaHOBNEHHA APYroi TOYKM BUKOPUCTOBYETHCA PO3YMH 3 Biblu
BMCOKOI e/1eKTPOonpoBiaHicTiO. baskaHo, o6 enekTponpoBiAHOCTI CTaHAAPTHUX PO34MHIB Byan
niaibpaHi TakMm YMHOM, W6 OYiKyBaHi 3HAUYEHHSA eNeKTPOoNPOBIAHOCTI NepmeaTy NOTPANAANM B
AianasoH MiXK HUMW.
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2.1 BcTaHOBNEHHA NepLuoi TOYKKW. [NA BCTAHOBNEHHA NepLUOi TOYKM NOTPIOHO BUTAMTH AaTYMK 3
TPpMMaya i BUAAANTM HAAAMLWKM BOAM YNCTUM nanepom abo TKaHWHO. Micasa Toro, AK NOKa3aHHA
€/1eKTPONPOBIAHOCTI Ha AMChAei KOHTpoAepa y BEPXHbOMY PSAKy cTabinisytoTbes (HeobxiaHo
noyekat 3—5 xBUAKH), KHonKamu > START i [JSTOP chig, 8sectvt 3HaderHs 000 i niaTsepantu
BBeAeHHA. [licna Uuboro KOHTponep nepenae A0 HACTYMHOI TOYKM KanibpyBaHHA. AKWO A1
BCTAHOBNEHHA NepLoi TOYKM BUKOPUCTOBYETLCA CTAHAAPTHUI PO3UYMH, MPOMMUTUIA | BUCYLLIEHMIA
OATYMK €1EKTPOMNPOBIAHOCTI OMYCKatoTb Y CKAAHKY 3i CTAaHAAPTHMM PO3YMHOM i NicaA cTabinizauii
3HAYEHHA Y BEPXHbOMY PAAKY AWCMIeA BBOAATb €1eKTPONPOBIAHICTb CTAHAAPTHOIMO PO3YMHY B
HUXHBOMY PALKY.

2.2 BcTaHOBNEHHA APYroi TOUKK. [N BCTAHOBNEHHSA APYroi TOYKM MPOMMUTIIA 3HECOTIEHOI BOAOHKD
i BUCYLIEHWI 1aTYMK eN1eKTPONPOBILHOCTI ONYCKatoTb Y CKAAHKY 3i CTaHAAPTHUM PO34MHOM i Nicns
cTabinizauii 3UNTaHOTO 3HaYeHHA Yy BEPXHbOMY PAAKY AMCNAes BBOAATb €1eKTPONpoBiAHICTb
CTaHAAPTHOIO PO3YMHY.

Micna niaTBepasKeHHs BBEAEHHA Ha ekpaHi 3'ABNAeTbcA nosigomneHHa OK i KoHTponep
BifLODParKaE 3aNPOLIEHHA MEHIO CepBicy.

3. MeHto cepsicy.

MeHto cepsicy. Y LbOMY MEHIO BCTAaHOB/MOETLCA MNEPIOAMYHICTb HarafyBaHHA NPO CepBiCHe
06CNyroByBaHHA YCTAHOBKM, @ TaKOM BCTAHOBIOETbLCA ONOKyBaHHA PoOOTW YCTAaHOBKM nicnA
3aKiHYeHHs 3a4aH0ro mixkcepsicHoro nepiody. a8 BXo4y B MEHIO CepBicy 3 Byab-AKOro pexmnmy
po6OTH YCTAHOBKM HEODXiAHO HAaTUCHYTU 1 YTPUMYBATU NPOTATOM 8 cekyHa, kHonky [ STOP oo
NOABM Ha AMcnel 3anpoLlleHHA MeHIo HanalwTyBaHb. 1A nepexosy A0 MeHto cepsicy HeobxiaHO
ABa pa3un HaTUCHYTU kHonky C1STOP, i Ha Ancnnei 3'ABAAETLCA 3aNPOLIEHHA MEHIO HaNaLWTyBaHb.
[ns Bxofy B cepBicCHe MeHto MOTPIBHO BBECTM CepBiCHMI Napoab (nonepeaHbO BCTAHOBAEHO
0000), AKNI MOXKHa 3MIHWUTU B M. 3.3 MEHIO CepBicy.

3.1 BAIOKyBaHHA: BBIMKHEHHSA/BUMKHEHHS BNOKYBaHHA POBOTHU YCTAaHOBKM 3BOPOTHOTO OCMOCY
nicna 3akiHYeHHsa 3ag4aHoro B M. 3.2 cepBicHoOro nepiody. AKWO 6/10KYBaHHA He aKTMBOBAHO, TO
B pexumi «BMpobHMLLTBO» MicnA 3aKiHYeHHA CepBiCHOro nepiody nige 3BOPOTHIN BIANIK Yacy,
TaK 3BaHa nepepobka. AKLWO 6AOKYBaHHA aKTMBOBAHO, TO MICNA 3aKiHYEeHHA cepBicHOTO nepioay
yCTaHoBKa byae 3abnokoBaHa i Ha Ancnael 3'9BUTbCA NOBIAOMAEHHS «BIOKYBaHHA cepBsicy, Npu
LUbOMYy poboTa ycTaHOBKM byae 3abnokoBaHa. LLo6 3HATY B10KyBaHHSA, HEOOXiAHO YBINTY B MEHIO
cepsicy i BCTAHOBUTWN HOBUIA CcepBicHWIA Nepioa y n. 3.2.

3,2 Mepioa cepsicy: nepioa pobOTM YCTaHOBKM 3BOPOTHOIO OCMOCY A0 MOABM HarafyBaHHS
npo HeobxiaHiCTb NpoBeaeHHs cepBicHoro obcnyrosyBaHHA (0—32000 roa). BCcTaHOBAOETLCA
daxiBLem cepBicHOI Cyxou.

3.3 CepBicHMI Napo/ib: HOBMIA Napo/b Ha BXid, 10 MeHto cepsicy.
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JOAATOK A

Cxemu nia’egHaHHA KNanaHa nigmilyBaHHA

BuxigHa Boaa

10

8

Mo3HaveHHA

1 — BXiZAHWUI @NeKTPUYHMIA KNanaH
2 — eNeKTpUYHUIA KnanaH
NpPOMMBaHHA

3 — eneKTpUYHUIA KnanaH

4 — Hacoc-po3atop

5 — Hacoc BMCOKOrO TUCKY

6 — Hacoc ounLleHoi Boamn

7 — mexaHiyHunit dinsTp

8 — membpaHHUit moayb
9 — 36ipHUK nepmeaty

10 — peayKTOp CKMAAHHA
11 — peayKTOp peumkny
12 — 6avinacHuit KpaH
HaCcoca BUCOKOTO TUCKY

OumuweHa Boaa

4—@4

YCTaHOBKa 3BOPOTHOIO OCMOCY 3 MiAMILLYBaHHAM BUXiAHOI BOAM

BuxigHa Boaa

[Mo3HaveHHA
1 — BXiAHWI eNeKTPUYHUIA KnanaH

2— el'leKTpl/IHHI/I;I KNianaHnpommBaHHA
3 — eIeKTPUYHWUIA KNanaH NPOMMBAHHA

OUMLLEHOI BOAOHO
4 — Hacoc-fo3aTop

5 — HacoC BMCOKOTO TUCKY
6 — Hacoc ounLLeHoi Boamn

7 — mexaHiyHui dinbTp

8 — membpaHHUI Moay/b
9 — 36ipHKK nepmeaty

10 — peayKTOp CKMAAHHA
11 — pepyKTOp peunkny
12 — bainacHuit KpaH
Hacoca BUCOKOro TUCKY

Y

L« 2 Y

10 4 OpeHax
o]
on

Q

OuunweHa Boaa

YCTaHOBKa 3BOPOTHOIO OCMOCY 3 NiAMILLYBaHHAM BUXIAHOI BOAM
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[IOJIATOK B

MypHan ekcnnyartauii

Ecosoft MO. *ypHan ekcnayatadii.
Tuck. BuTpara
paraisac | e | Vwew | e | cums | acocs
Ha Bxogj mex. 6paHHOMY N\eap EnL; F|)| HH’Q‘
dinbTpa moayni i ynau
MO
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[OMOATOK B

AKT NPUAMANBHO-3A4ABA/IbHUX BUMNPOBYBAHb
YCTAHOBKM BogoNiArotoBKkM «Ekocopt MO»

CEPINHMM HOMEP

CH-

HalimeHyBaHHA pobiT

Miannc

1. FiapasnivHi BMNPOBYBaHHA Ha BUTOKM

1.1 Tuck Boaw B ycTaHoBL, 3 bapa

1.2 Yac BUTpUMyBaHHA 3 roanHmu

1.3 BuTOKiB He BMABNEHO

2. MepesipKa i peryntoBaHHA BUKOHABYMX AATYMKIB

2.1 HanawTyBaHHA KOHTPOEPa 33 CTaH4APTHO NPOrpPamoio

2.2. NepeBipKa AaTyMKa CyxOro xoay

2.2.1 TucK cnpauboByBaHHsA, bap

2.2.2 3aTpMMKa CNpaLboByBaHHA, CeK

2.3. MepeBipKa AaTynKa TUCKY nepmeaty

2.3.1. Tuck cnpauboByBaHHA, 6ap

2.3.2 3aTpMMKa CNpaLboBYBaHHA, CeK

2.4 MNepesipka poboTun BXiAHOMO KNanaHa

2.5 MNepesipka poboTK KnanaHa NPomMmnBaHHA

3. Monn1aBKOBUIA BUMMKaAY

4. Hacoc-po3atop

Komicia y cknaai:

1.

3ayBaKeHHsA:
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COAEPXAHME

CUCTEMA OBEPATHOIO OCMOCA 2
1 | OnuCAHUE 2
2 | CNEUMOUKALNMK 4
3 | MPOLEAOYPA YCTAHOBKM 6 6
4 | TTIPABUIA MOHTAXA 11
5 | MPABWAA SKCMNYATALMM 13
6 | TTPABWU/IA XPAHEHWA U TPAHCMOPTUPOBKM 16
7 | YCTPAHEHWME HEMCNPABHOCTEMN 17

KoHTPONNEP 20
1 | XAPAKTEPUCTUKM 20
2 | CNEUMOUKALNN 21
3 | PEXXMMbI PABOTbI 24
4 | MPOTPAMMMPOBAHUE 29

MPUNOXEHWE A. CXEMbI MOAKIOYEHMA KNAMNAHA NOOAMECA 35

MPUNOXEHUE B. *KYPHAN SKCMNYATALMM 36

YCTPOWCTBO He MpeAHasHayeHo 4S8 MCMOAb30BaHWA NMUAMK (BKAOYan AeTelt)
CO CHWXKEHHbIMU OU3NYECKUMM NNBO YMCTBEHHBIMU CMOCOBHOCTAMM NMBO MNo
MPUYMHE Y HUX KM3HEHHOTO OMbITA WAW 3HAHWIA, €CIN OHW HE HaxoAATCA MoJ,
KOHTPOMIEM UM HE NPOUHCTPYKTUPOBAHbI 06 MCMOAb30BaHMM YCTPOMCTBA IMLOM,
oTBeYatoW MM 3a UX 6e30MacHOCTb. [leTh A0MKHbI HAXOAMTLCA NMOA, KOHTPOEM A/1S
HeAoNyLEHNA UIPbl C YCTPOWCTBOM.
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1. OnucaHue

MpoMbILLNEHHbIE cUCTEMbI 0BpaTHOro ocmoca Ecosoft npeaHasHauyeHbl 4na AemuHepanmsaumm
BOZbl B TEXHONOTMYECKMX, MyHULIMMAIbHBIX, KOMMepYeckMx uenax. Cuctems! Ecosoft MO MIDI
OYMLLAKT BOAY HU3KOW U cpeaHel MMHepannsaummn. Bce KOMMNOHEHTbI CUCTEMbI, Haxo4ALLMeCA
B KOHTaKTe ¢ obpabaTbiBaemMoin BOAOW, AOMYLLEHbI K MCNOMb30BAHMIO B KOHTAKTe C MULLEBLIMM
cpefamu M nNuTbeBOM BoAoM. [Mpouecc 0H6PaTHOOCMOTMYECKON OYMCTKM BOAblI MPOMCXOAUT
cneaytouiMm obpasom. VcxoaHas Boga NodaeTcs B YCTaHOBKY Yepes mexaHuyeckue GpuabTpbl
ONA OYMCTKM OT rpyboamcnepcHbix Npumeceit. Ha sTom aTane B BOAy BO3MOMKHO A03MPOBaHMNE
aHTUCKaNaHTa WAM APYyrMx peareHToB A4 obpaTHOro ocmoca npu NOMOLM A033aTOPOB. 3aTem
HacoC BbICOKOrO AaBieHusa NodaeT BOAY NOA AaBAeHWeM B MeMOpaHHbIM Moayab MAM NakeT
MmemMbpaHHbIX Moaynel. B npouecce membpaHHOTo pasaeneHns noToK UCXOAHOM BOoAbl AennTca
Ha oyYuLLIeHHYI0 Body (nepmear) 1 BoAy, 06OoralleHHY NPUCYTCTBOBABLUMMM B HEM NPUMECAMM
(KOHUeHTpaT). YacTb KoHUeHTpaTa cHpacbiBaeTca B KaHa/nM3aUMO, OCTaJbHOM KOHUEHTpaT
BO3BPALLAETCA MO NMHUM PELUPKYAALMUMN HA BXOA, HACOCA BbICOKOrO ZI@aBAEHMA N CMeLLMBaeTCA
C ucxoaHoW BomoW. Pacxodpl cbpacbiBaemoro M BO3BPATHOMO KOHLEHTpaTa peryimpytoTca
peayktopamu cbpoca u peumkna. Pepyktop cbpoca orpaHuuvMBaeT MOTOK KOHLEHTpaTa,
cbpacbiBaemMoro B KaHaAM3auUMio, 4YTO onpeaenseT COOTHOLIEHME MEeXay MpPoU3BOANMbIM
nepmeaTom 1 KOHLEHTPATOM (T.H. KOHBepcUua 1Mbo «ruapasandeckunii KMA»). PegyKrop peunkna
noafepmeaeT pabouyee aasneHve B MembpaHHOM moayne, HeobxoamMmoe ANA NPOU3BOACTBA
nepmeaTta. Yem Bbille AaBneHne B MembpaHHOM moayne, Tem H6onblie pacxos NPOn3BOAMMOro
nepmeaTa. B xoae BBOZa B 3KCM/yaTaUMio M NEPBUYHOMN HACTPOMKM CUCTEMbI 0OpPATHOro 0CMOCa,
3TV ABa PefyKTopa yCTaHaBAMBAOTCA Ha HEODOXOAMMbIE 3HAYEHMS.

HenpasuabHO ycTaHOBAEHHbIE pacxoAbl COpoca 1 peLnpryNaLMmM MOryT NPUBECTH
K OTKa3y CUCTEMbl B CYUTaHHble MUHYTbI! BO3MOXHbIE MOCNEACTBUA BKAOYAIOT
HeobpaTvMble MNOBPEXAEHVUA MeMOPaHHbIX 371eMeHTOB, MOBPEXAEHUA WAN
pa3pyweHna rmapaBaMYeckor YacTn cncTembl 06paTHOrO OCMOcCa M PUCKKU ANA
onepartopa

[epmeaT noAaeTcs Ha BbIXOA NepmeaTa M CTeKaeT B COOPHUK OuMLLLEHHOW Boabl. [poM3BOACTBO
OoCTaHaBAMBaeTcs, Koraa COOPHWMK AOCTUraeT HamnojHeHuAa (no  CUrHany nonaaBKOBOTO
BblkAto4aTens), AMbo Npu BO3HWKHOBEHUM AABNEHWA B /SIMHMKW nepmeaTa, 0HO3HavatowWero
Hamno/IHEHWE TMAPOAKKYMyNATOPa IMDO NOBPEXAEHME TMHUM NepmeaTa.

Mpoun3soacTso B0O306HOBNAETCA npn OTKNKOHEHUN CUTHaNa. CucTemHbIl KOHTpOANEp yNpaBaseT
CVICTEN\OVI, Sa,ﬂ,ePICTByﬂ HaCoOC M 3/1IEKTPUYECKME KNanaHa A4 OocyuwectBneHnAa nponsBoacrtsa
nnn rmp,pasnmqecxoﬁ NMPOMbIBKU MeM6paH. KOHTpO/]/]ep CYMNTbIBAET CUTHA/Ibl pene AaBieHunsa,
MonaaBKOBOro BblKAKOYaTeNA, AaT4YMKa TemnepaTtypbl M 31€KTPONpoBOAHOCTM nepmeaTta WU
BHelwHero curHana «CTOM». B 3aBUCMMOCTM OT 3TUX CUTHAIO0B OH onpeaendaer Tel-(yLLI,MVI pexnm
pa6OTbI CNUCTEeMbI. 9}'IeKTpOFIpOBO,D,HOCTb nepmearta OTO6pa)KaeTCH Ha Ancnnaee KOHTpoaaepa.

[OoNoNHUTEIbHbIE KOMMOHEHTbLI MOTYT BK/HOYaTb

— [103aTOPbl aHTUCKaNAHTa M APYrMX peareHToB

— [LONONHWUTENbHbIN SNEKTPUYECKMIA KNanaH Ans NOAMECA MCXOAHOM BOAb! K OYMLLEHHOW UAW ANA
NPOMbIBKM MeMbpaH ouneHHoM Boaok (cm. MpunoxeHue A)
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2. Cneyudurauumn

BogonpoBodHaa Boda AO0MKHA OblTb O4YMLIEHa OT MEexaHWYecKkux npumecen u
OCTaTOYHOrO X/70pa nepesa, OYMCTKOM Ha ycTaHOoBKe obpaTHoro ocmoca. Bosa
M3 CKBa)KMH MONKET COMepMaTb MPUMECK, TaKMe KaK COMM SKECTKOCTM, Keneso,
MapraHel,, CWMAMKaTbl, CEPOBOAOPOA, CMOCOOHbIE BbICTPO BbIBECTM MemMbpaHbl 13
cTpos. BpeaHoe BO3AENCTBME HEKOTOPbLIX M3 HUX MONKET ObiTb HEeWTPann30BaHoO
nNpMMeHeHnemM aHTUCKanaHTa. CaenanTe pa3BepHyTbI NabopaTopHbI aHanM3 BOAb!
N MPOKOHCYNBTUPYMTECH CO CMeumanncTaMi Mo BOAOMOArOTOBKE, MPEKae Yem
NPUMEHATL ZaHHYH0 CUCTEMY 0BpaTHOro ocMoca.

TPEEOBAHUA®

150 mr/n CaCO3
HECTKOCTb

3 mr-3ke/n (°XK)
YKENE30 0,1 mr/n
MAPTAHEL, 0,05 mr/n
CUNVKATBI 20 mr/n
OBLLEE CONECOAEPKAHUE 3000 mr/n
OKWCNAEMOCTb 4,0 mr/n 02
OCTATOYHbIN X10P 0,1 mr/n
CEPOBOAOPOL oTCyTCTBUE

’g Cnydyae Haanm4ma AaHHbIX anMeceﬁ B NpeBbllWaoWLUMX KOHLEHTPaUMAX, BOSMOXHO NpMMeHeHne
A031MPOBaAaHMA aHTWUCKa/laHTa, BOCCTaHOBUTENA, UAW APYIUX peareHToB ANAa CUCTeM O6paTHOI’O
OCMOCa

[IABNEHWE HA BXOAE 0,2...0,4 MMNa
TEMMEPATYPA BOAbI 10...25°C
MAPAMETPbI SNEKTPUYECKOWM CETMU 380 B, 50 Hz (Tpu dasbl)
[ABNEHWE B MEMBPAHHOM MOZYNE 0,8... 1,2 MMa

JlaHHOE PYKOBO/CTBO ABNAETCA MHTENIEKTYaNbHOM COBCTBEHHOCTbIO KoMNaHuu Ecosoft. Konuposakue v nepeneyatka 3anpetyeHbl.©2020
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TEXHUYECKME XAPAKTEPUCTUKU (MOI"/T BbITb U3MEHEHbI MPOU3BOAWNTENEM BE3 VBED,OM/'IEHMFI)

CNELUNDUKALINA MO-1 MO-2 MO-3 MO-1 MO-1 MO-1

HomMuHanbHaa nponsso-

anTenbHocTb +10%, m3y4 1 2 3 4 6 °
gachgi‘:\;‘]'a'ja;g‘/ﬁl“ BOASL TPV 13-16 | 2836 | 45 55-7 | 810 | 12-16
Pacxof, Boabl Ha NPOMBIBKY, /1 130 130 130 270 270 400
MoTpebnaeman MOLWHOCTb, KBT 3 4 4 4 7,5 7,5
labaput. pasmepsl (LUXMxB), m 0,9x0,95x2,0 | 4,1x1,2x2,1 | 1,9x1,0x2,0 | 2,6x1,2x2,0 | 4,1x1,2x2,1 | 4,1x1,2x2,1
Bec HeTTO, Kr, He bonee 350 400 450 500 700 850
MpucoennHUTENbHbIE Pa3mepbl

1ncxoaHas BoAa DN32 DN32 DN40 DN40 DN50 DN50
nepmear DN25 DN25 DN25 DN25 DN40 DN40
KOHLLeHTpaT DN32 DN32 DN40 DN40 DN50 DN50

PEKOMEHAYEMbBIE PABOYME MAPAMETPbI?

cbpoc KoHLEeHTpaTa,

6-9 11-14 17-23 25-30 35-45 50-60
N/MUH
rasiNoH/MUH 1,6-2,4 3-3,7 4,6—6 7-8 9-12 13-16
PELMPKYNALNR, 75-95 | 75-95 | 75-110 | 50-80 | 125-200 | 110-150
I/MUH
rafNIoH/MUH 20-25 17-23 20-30 13-22 33-55 29-40

pacxon nepmearta,

15-20 30-35 50-55 68-75 95-105 | 140-160
N/MUH

rannoH/xs 4-5 8-9,2 13-15 18-20 25-28 38-42

T McxodHan BoMa [O/KHA COOTBETCTBOBATL Tabnue TpeboBaHMn. ECIM KaKMX-TMB0 AaHHbIX He
xBaTaeT, b0 AaHHble He COOTBETCTBYIOT TpeboBaHMAM, 06paTUTECH B CAYKOY TEXHUYECKOM
NOAAEPHKM GUPMbI-NPOU3BOAUTENA.
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3. Mpoueaypa yCTaHOBKMU

BHumaHume!
K BbINOMHEHMIO 3NEKTPOMOHTANKA [OMYCKATCA TOMbKO /M@ C Heobxoavmoi
KBanndUKaumen.

3.1 Pa3mecTuTe yCTaHOBKY Ha POBHOW MOBEPXHOCTW, PacCYMTaHHOM Ha ee Bec. YCTaHoBWTE
CHOPHUK OYMLLEHHOW BOAbl PALOM C YCTAHOBKOM. BHMMaTesbHO OCMOTpUTE YCTAHOBKY Ha
npeameT noBpexAeHWn TpybHOW 00BA3KM, 3amnopHO-peryavpytolein apmaTtypbl, Hacoca,
MeMBPaHHbIX KOPMYCOB, KOPMYCOB GUABTPOB MEXaHUYECKOM NPeAoUUCTKM, WKada ynpasBneHns,
npexae 4em NPoAO/KaTb MOHTaX CUCTEMBI.

3.2 YctaHoBuTe membpaHbl B Kopnyca creadytoumm obpaszom. OTcoeauHWTe Kopryca oOT
NOABOAALMX M OTBOAALLMX Tpybonposoaos. [na atoro Heobxoanmo pas3obpaTb Bawkaiyo
K KOpMycy cCOefMHUTENbHYIO My Ty MAN LWApOoBbLIN KpaH. ®parmeHTsbl TPyH, NnoacoeanHeHHbIe K
TopUam Kopnyca, LONKHbI ObiTb CBOOOAHbLI AN1A TOro, YTOObl MOXHO OblN0 U3BAEYL TOpLEBble
KPbIWKK KOpnycoB. CHMMWTE KpenexkHble 31eMeHTbl TOpUeBbIX Kpbiwek. [na w3sneveHma
CMMPaNbHOrO Kpenexa, 3arHyTbli KOHeL, CMpanu HyXHO NOTAHYTb K cepeauHe Topua. Ecam Ha
TOpLe YCTaHOBAEHbl CTOMOPHbIE MOAYKONbLA, HYXKHO BbIKPYTUTb BUHTbLI 1 BbITALLWUTL MX U3 Na30B.
Mocne 3TOro BbITalLMTE TOPLEBYIO KPbILWKY C afanTepom membpaHsbl.

Cobntopante HanpasneHne notoka, ob603HaYeHHOe CTPenKon Ha mMemMbpaHHOM
Kopryce, Mpu YyCTaHOBKE MembpaHbl. MCronb3yiTe MULEPUH WAM  OPYroi
CMa304YHbIi  MaTepuan, COBMECTMMbIN C MeMbpaHHbIMU 31emeHTamu. He
NpUKacalTech rosibiMm PyKamu K MOBEPXHOCTU MeMBpPaHHbIX 31eMeHTOB!

Coenaite npopesb B ynakoBke mMembpaHbl. Yepe3 npopesb BCTaBbTe membpaHy B Kopnyc
HaPYXXHbIM YMJOTHUTENbHBIM KONbLOM Has3az. HanpaBneHue BBedeHWA MeMbpaHbl COrMacHo
cTpenke Ha Kopnyce. Ocesasa Tpyba membpaHbl A0/KHA NONacTb B aAanTep, YCTaHOBNEHHbIN B
TOPUEBO KpbILLKe C MPOTMBOMNONOKHOM («KOHLEHTPATHOI») CTOPOHbI. KPbILWKY C KOHLEHTPATHOM
CTOPOHbI TaKXKe MOMKHO CHATb, YTODbI 06AErYnTL YCTaHOBKY MembpaHbl. ECav Kopnyc paccumntaH
Ha ABe Ui bonblie membpaH, HeobxoaAMMO NOrPy3nUTb NEPBYIO MemMbpaHy B KOPMYC, YCTaHOBUTb
KOHHEKTOP B ee 0CceByto TPYOY C «MCXOAHOM» CTOPOHbI, 3aTEM pacrnevaTtaTs CAeAytoLlyto MembpaHy
N NPUCOEAMHUTL ee K NepBOi, HaZleB Ha KOHHEKTOP ee NepeaHiol CTOPOHY. Mocie 3Toro TakxKe
NOrpysuThb ee NOAHOCTbIO B KOPMYyC. YCTaHOBMB BCe MeMBPaHHbIE 3/1eMEHTbI, ycTaHOBUTE 06paTHO
TOPUEBYIO KpbIWKY, YOeaMBLIMCh, YTO alanTep BOWeN B oceByto Tpyby nocnegHein membpaHbl.
3aduKcHpyTe Kpenex TOPLUEBbIX KPbILWEK, NOCae Yyero cobepute pasobpaHHble YacTu TpybHOWM
06BA3KM.

3.3 MposeauTe TPyOY MAM LWAAHT CUCTEMbI BOAOCHAOXKEHMS K BXOAHOMY MaTpybKy cuUCTeMbI.
YcnoBHbIn avameTp Tpybbl He AO0/MKEeH OblTb MeHblie YC/0BHOTO AMamMeTpa MOAKAYEeHUS
cncTembl (Cm. cneunduKaumm cucTembl). PEKOMEHIyeTCa MCMo/b30BaTh MIACTUKOBY WMAK
METaNNONAACTUKOBYIO TPYOY NMBO KECTKMM apMUPOBAHHbIN WAAHT. K ApeHa)kHOMY BbiXOoAdy
YCTaHOBKM HEobXxoAMMO MNOACOeAMHUTL ApeHaxHyt Tpyby M noasect ee K pactpyby
He3HanopHoi KaHanMsaumu. KoHel, ApeHaxHoW Tpybbl OoMKeH ObiTb 3abUMKCUpoBaH Ha
HebOoNbLIOM PacCTOAHMM OT Kpaes pacTpyba, 4Tobbl obecneunTs paspbis CTPYU. ITO He0BXoAMMO
ON9 NPeAoTBPALLEHNA BCACbIBAHWMA CTOYHbLIX BOJ, B APEHANKHYIO NIMHUIO CUCTEMbI 0BpaTHOroO
ocmoca. K BbIXOZy OYMLLEHHOM BO/bI HYKHO MOACOEAMHWUTL TPYBY MK WAAHT MU NPOBECTU ee K
CcOOpPHMKY ounLleHHOM Boabl. MoacoeanHnTe Tpyby nepmeata K cOOpHUKY yaobHbIM cnocobom:
nposeaunTe Tpyby Yepes repMoBBOA B CTEHKe Baka, b0 BBEAMTE ee Yepes BepXHEE OTBEPCTHE.
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CBo60AHbIN KOHel, TpyObl B 1t060OM ciiydae AonKeH BbiTb Haf ypoBHEM BoAbl B 6ake. [pn nepsom
3anycKe CUCTEMbI MM BO BPEMS NMPOMbIBKM NOC/E 3amMeHbl MemMbpaHbl, TpyBy/WwaaHr HeobxoaAnmo
[00CTaTb M3 HaKa M CAMBaTb NePMeaT B KaHaIM3aLUMIo.

3.4 [lomecT1Te NOMNAABKOBbIV BbiKAOYaTeNb B BaK ouuMLLEHHON BOAbl. MoaHMKTe BannacTHyto
walby Ha HeobxoAMMOe paccToAHMe OT MOoMaaBKa, YToObl 06ecneynTs AOCTATOUHYIO PasHULY
YPOBHEN BKAOYEHUA M OTKIKOYEHMS YCTaHOBKM 06paTHOro ocmoca. locae nepsoro 3anofHeHus
H6akKa, ybeamTech, YTO NONAABOK BKAOYAET U BbIK/IOYAET CUCTEMY Ha HY»KHbIX YPOBHAX BOAbI B OaKe.
3.5 Ecam ycTaHOBKa 06paTHOrO OCMOCa paccyuTaHa Ha MPOMbIBKY MepmeaTom, NpoBeauTe Tpyby
nojayn nepmeata B CneuumasnbHbIA NaTPybOK BXOAA OUYMULIEHHOW BoAbl. ECAM npeaycmoTpeHo
BK/IOYEHME N OTKNHOYEHMWE YCTAHOBKM NO BHewWwHeMy curHany « CTOM», ycTaHOBUTE ABYXHKUAbHbI
NpPOBOA, OT YNPABAAOLLErO YCTPOMCTBA B K1EMMbI 6 M 7 KneMMHOro 6/10Ka Ha naaTe KOHTPOepa,
ybpaB M3 HUX 3amblKatolyto nepemblyky. Ecnn B ycTaHOBKe MNpeayCMOTPeHO A03MpoBaHue
QHTWUCKaNAHTa AN APYTUX PeareHToB, NPOYNUTANTE MHCTPYKLUMM K HAaCOCYA03aTOPy NO HACTPOMKe
[03VPOBAHUA.

3.6 MoaxntounTe 3NeKTponmTaHme yCTaHoBKK. MpoBeanTe Kabesb NUTaHMA B WKad ynpasaeHus
yepes KabenbHbI BBOA. MoaxaounTe TpM Gasbl U HOMb K KpaliHen NeBoin KNEMMHOM KOMoaKe
Ha HuxHel DIN-pelike B pasbembl, 0603HaYEHHbIE COOTBETCTBYWMMMN LUMbpamm n HByKkson
«N». BKatoumTe rmasHbIM aAndasTomaT Ha BepxHel DIN-pelike. 3eneHblit CBET pesie KOHTPOAA
$a3 03HayaeT NpaBU/bHOE MOAK/OYEHME 3NEKTPONUTaHWA, Nt0OOM APYroi CBETOBOW CUrHan
(KpaCHbIM, NepeMMUrMBatOLLMECS 3e/1EHBIN U KPACHbIM) 03HaYaloT OWMOKM NOAKAYEHUA MBO
HenpasWabHble NapaMeTpbl CETU 3NEKTPOCHABKeHUA.

MnasHbli  [udastomatr  pene

Avdastomar  MWTaHUA  kowTpona
KOHTpONIEpa
—

BepxHas DIN-peiika
WwKada ynpasaeHus

HukHAaa DIN-pelika : -
wkada ynpasaeHma D7 SHllecor

© o inde tytate e g

KnemmHuk KoHTakTop
371EKTPONUTaHNA Hacoca
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3.7 T[poueaypa 3anycKka yCTaHOBKM:

3.7.1 Pepyktopa peumKkna U cbpoca [OMKHbI OblTb MOAHOCTBIO OTKPbLITbI Mepes nepsbim
BK/IIOYEHMEM YCTaHOBKW. BbiIxog nepmeaTta HeobXoAMMO NepeHanpasuTb B KaHaAM3aUMio Ha
BpPeMA NepBoro 3anycka.

3.7.2 BkatounTe AMPaBTOMAT NWUTaHUA KOHTPoA/epa. Mocne nepexosa KOHTPOMIEPa B PEXUM
«Mpon3BOACTBO» M 3aMyCKa HacoCa BbICOKOrO [AaBNeHMA, MAABHO MNPUKPbIBANTE pedyKTop
cbpoca, noka pacxos cbpoca KOHUEHTpaTa (MoKasaHWA Ha poTameTpe cbpoca) He nonazeT B
OMana3oH HeobxoAMMbIX 3HaYeHU (cm. Tabanuy cneumdukaumit). Mocne 3TOro HaYHUTE NAABHO
3aKpbIBaTb pefyKTop peuukna. Mpu 3TOM HavyHeT NOoAHUMATbCA AasieHne B MembpaHHOM
moayne, oTobpaskaemMoe Ha COOTBETCTBYOLLEM MaHoMmeTpe. Korga AasneHne B membpaHHOM
moayne pocturHet 1,0-1,1 MMa, b0 NoKasaHWa Ha poTameTpe PeLKIa LOCTUTHYT BENNYMHBI,
npuseseHHOW B Tabnuue cneunduKaunii, PesyKTop PeuMKNa HYKHO OCTaBUTb B TeKyLLEM
MONOXKEHNU.

3.7.3 BbinonHUTE YyTOUHAOLWLMIA pacyeT cbpoca KoHUEeHTpaTa no Gopmyne, MCXOAA M3 KOHBEPCUM
75% (ecnu apyroe He yKa3aHO NPOM3BOAMTENEM) U pacxoda nepmeaTa no TEKYLLMM NOKa3aHMAM
poTameTpa nepmeata:

Pacxoa nepmearta
CHbpoc KoHLeHTpaTa = - Pacxog nepmearta

KoHBepcua

Hanpumep:

Pacxoa nepmeata = 50 i/MUH (= 3 m3/u)
KoHBepcus = 75% = 0,75 (cTaHAapTHas BEANYMHA)
C6poc KoHueHTpaTa = 50 /0,75 — 50 = 16,67 n/MuH

OTperynvpyiTe pacxos cbpoca KoHUEeHTpaTa peayKToOpoM 10 PacYeTHOro 3HaveHus. YoeamTecs,
4TO NOKa3aHMA BCEX MAHOMETPOB M POTAMETPOB Ha YCTAHOBKE COOTBETCTBYIOT AMana3oHam B
Tabamue cneumdbmnkaumii,

MaKcumanbHo gonyctumoe fassieHve B membpaHHom moayne — 1,4 MMa. Ecan
B KaKoM-1Mbo MOMEHT AaBneHne B MeMbpaHHOM MOZy/ne NpeBbIWaeT BepXHU
npefen cornacHo Tabnuue cneumduKaumii, NPUOTKPOMTE PeayKTop peuukna,
4TOObI CHU3UTb €ro.

Cneaute 3a Tem, 4TobBbl COHPOC KOHUEHTPaTa He CHuxanca. Ecam B8 kakon-nnbo
MOMEHT PACX0/L CTa/l MEHbLLIE NMOTYH4EHHOTO 3HAYEHUA, er0 HEO0BXOAMMO YBEANYUTL
npy nomoLu peayktTopa cbpoca.

PerynupyiTe pefyKTopa TOMbKO MIaBHbIMU ABWXEHUAMU. He aenalite peskmx
NOBOPOTOB 1 He NpuaaranTe U3BbITOYHBIX YCUANIA NPU BPALWEHUN PYKOATOK.

3.7.4 OctaBbTe yCTaHOBKYy paboTaTb B TeueHue 1 yaca, B TeYEHMEe KOTOPOro Kak KOHLEHTpaT,
TaK v nepmeart A0NKHbI cOpackiBaTbCA B KaHanM3aumio. CneanTe 3a NOKa3aHUAMMU POTAMETPOB U
MaHOMETPOB, OHW He [OMIKHbI OTKNOHATLCA OT YCTAHOBAEHHbIX. [10 MCTEYEHMM Yaca, BbINMONHUTE
NPOMbIBKY MembpaH (kHonkol [> START). OTK/toumTe maBHbIi Andastomar. Mposeaute Tpyby/
WaHr nepmeata B COOPHMK 0UMLLEeHHOM BoAbl. CUCTEMa rOTOBA K SKCM/TyaTaLu.
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4. MNpaBuna moHTaxa

e MOHTa) W NOAKAOYEHNE CUCTEMbI K KOMMYHMKALUMAM OOMKHbI BbIMONHATHCS CEPBUCHOM
CNyKOOM Mpow3BOAUTENR WAM APYTMMU CReuManucTamu, cepTUGUUMPOBAHHBIMKU ANA
nposeneHus noaobHoro Buaa pabort. MomelleHne, B KOTOPOM PasMeLLaeTCs yCTaHOBKa,
[ONKHO yA0BNETBOPATL TpeboBaHUAM CHMI 419 NPOM3BOACTBEHHbBIX MOMELLEHW.

. YCcTaHOBKa He NpefiHasHayeHa 414 3KCNayaTalmm Ha OTKPbITbIX NoLLaaKax. He fonyckaeTca
BO3ENCTBME HaA YCTAHOBKY aTMOCPEpHbIX sBAEHUI (ocadku, nepenaibl TemnepaTtyp,
TENJ0BOE M3/y4eHMe OT OTOMWUTENbHbIX YCTPOWCTB MAM MPSMble COMHEYHbIE y4M).
Knnmatumyeckoe ncnonHenme YXJ14.2 cornacHo NOCT 15150.

° Bo3ayx pa6oqel71 30HbI HEe 0/KEH COAEepPXaTb NapoB arpeCcCmMBHbLIX BELWECTB, B3BELWEHHOM
NbiIN NN BONOKHUCTbIX BELLECTB.

e CMCTEMA MOHTMPYETCS Ha POBHOW FOPU30HTA/IbHOM NOBEPXHOCTU. 18 OCTYNa K YCTaHOBKe
C UENblo PEMOHTA M CepBUCHOTO OBCAYXMBaHWA A0MKHbLI ObiTb 0becrneyeHsbl 3a30pbl A0
CTPOUTENbHbBIX KOHCTPYKLMI: cnpaBa Uan cnesa — He meHee 500 MM, CBEpPXY — HE MeHee
200 mm.

o MapameTpbl 31EKTPUYECKOWM CeTW, K KOTOPOM MOAKMOYAETCA YCTaHOBKA, [AOXKHbI
COOTBETCTBOBATb  MAcMopTHbIM  TpeboBaHuAM. Bce noasoAdAlMe  dNeKTpuyeckne
coeamHeHna A0MKHbI ObITb BbINOAHEHbI C y4eToM TpeboBaHMIM 6e30NacHOCTM K 3a3eMIeHNI0
0b0pyA0BaHNSA, HANPAXKEHMIO N SNEKTPUYECKON n3onaumm cornacHo FOCT12.3.019 mn MYy3.

e KayectBo nuTalowei BoAbl M AaBAEHME B CUCTEME BOAOCHABXKEHMA  [OMKHbI
COOTBETCTBOBATbL NACMOPTHbIM TpeboBaHUAM. oaBoasLmMe U oTBOAALLIME TPYOONPOBOAbI
[OMKHbI COOTBETCTBOBATH MECTHbIM TpeboBaHMAM M 0becneynBaTb HEOBXOAMMbIN Pacxos,
NUTaloLLEeR BOMbl M OTBO/ KOHLIEHTPATa B KaHaM3aumio. KaHaamM3aumMoHHbI chpoc AoKeH
BbITb BbIMONHEH C «Pa3pPbIBOM CTPYM».

e Obbem cbopHMKA OYMLLEHHON BOAbI A0/MKEH BbITb He meHee 1,0 m 3, BbICOTa HE MeHee
1 M. MaTtepuan cbopHMKa Ao/MmKeH 061a4aTb XMMUYECKOM CTOMKOCTbIO K OAUTENbHOMY
BO34EMCTBMIO BOAbI (HeprKasetowas cTanb, noaunponuneH). COOPHMK YCTaHOBUTL Ha
MUHUMaNbHOM PaCCTOSHUM OT YCTAHOBKM, BHYTPU YCTAHOBMTb MOM/NABKOBbIN BbIKAOYATE b
YCTaHOBKM 06paTHOro ocmoca.

o B cnyyae ycTaHOBKM [03aTopa aHTWUCKanaHTa, ANMHA AMHUM BCACblBaHWA Ao3aTopa He
OONXHa npeBblwaTtb 1,5 m.

e B cnyyae, eciu Ana NpenouMCcTKMA UCXOLHOM BOAbl WMCMOAb3yeTcs 3acbinHoi dbuabTp,
KOHTpOANep YCTaHOBKM [O/KeH ObiTb coeauHeH ¢ 6AOKOM ynpasneHus duasTpa Ann
OCTaHOBKM paboTbl YCTaHOBKM 0BPaTHOr0 OCMOca BO Bpemsa pereHepauuun éuastpa. [Ana
aTOro Knemmbl «STOP» Ha naaTe KOHTpon/iepa (CM. 3MeKTPUYECKYD CXeMy KOHTpoanepa
3TOrO PYKOBOACTBA) AONKHbI BbiTb COEAMHEHbI B LEeMb C penerHbiMU Bbixogamu Haoka
ynpasneHns Anbo KJemmamy BHELHEro MUKponepekatovatensa Ha 6Ga0Ke yrnpasaeHus
dunetpa.
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5. MpaBuna akcnayatauum

5.1 Mpu aKkcnayaTalymn yCTaHOBKM CneayeT CTPOro NpuAaepKMBaTbca HacToALLero PykoBoacTea 1
0b6WMX NPaBMA TEXHUKM BE30MacHOCTM Npu paboTe ¢ 3NeKTPoobopya0BaHUEM.

3anpelaeTca MCNoab30BaTh YCTAaHOBKY MPW HA/UUYMU MOBPEXAEHMIH Kabens
9NEKTPONUTAHUA YCTAHOBKM.

5.2 Mpw 3KcmayaTauumM yCTaHOBKM Heobxoaumo obecneunTb ee paboTy MpU HOMMHAbHbIX
3HaYEHMAX AaBJEHWSA U PACXOAa B COOTBETCTBMM C BEAMYMHAMM, MPUBEAEHHBIMU B TEXHUYECKIMX
XapaKTEPUCTMKAX, a TakKe becnepeboliHoe 31eKTponuTaHue.

5.3 PerynsapHo, He pexe yem 1 pa3 B MecAl: — KOHTPO/NIMPOBATb COOTBETCTBME MOKa3aHMi
MaHOMETPOB M POTAMETPOB 33[aHHbIM 3HAYEHUAM; — OCYLLECTBATL MPOBEPKY rEPMETUYHOCTH
COELIMHEHWMI, LLeNOCTHOCTb 3/1IEMEHTOB YCTAHOBKM.

5.4 [1n5 KOHTPONA paboTbl yCTaHOBKM TPEOYETCA BeeHWE SKypHaNa SKCMyaTaUumm (B NPUAOKEHUN),
B KOTOPOM GMKCHPYIOTCA MapameTpsl paboTbl yCTaHOBKM. PekomeHayeTcs 06pabaTbiBaTb AaHHbIE
B MPUNOKEHMAX AN HOPManM3aLUMmM NapameTpoB paboTbl cuctem ob6paTHOro ocmoca.

5.5 CBOeBpEMEHHO MPOM3BOAMTL 3aMeHy KapTpuska MexaHudeckoro owasTpa no mepe
3acopeHuWs Npu yBEANYEHMM Nepenaja AasneHns Ha uabtpe go 0,1 MMa.

5.6 [llepnognyeckn ANA  BOCCTAHOBNEHWA 3SKCMAYATALMOHHbLIX XapaKTEePUCTUK YCTAHOBKM

HeobxoAMMO MPOM3BOAWUTL XMMUYECKYID TMPOMbIBKY MemMbpaH B C/y4ae: — CHUNKEHMA
NPOW3BOAMTENBHOCTM  yCTAHOBKM  Ha  10-15% no  cpaBHEHWIO C  HOMWHANbHOWM
NPOU3BOAUTENBHOCTLID; — YBEAMYEHME 3SNeKTPOonpoBoAHOCTM nepmeaTta Ha 10-15% no

CPaBHEHWIO C WMCXOAHbIM 3HayYeHWeMm, NpPU HEeM3MEeHHOM 3HAYEHWW 3NEeKTPOMNMPOBOAHOCTU Ha
BXOZE; — YBeNMYeHue nepenaga AasneHna Ha membpaHHom moayne Ha 10-15% no cpaBHeHuto ¢
NCXOAHbBIM 3HAYEHNEM.

5.7 Mocne BbINONHEHUA XWMWYECKOM MNPOMbIBKM MembpaHbl M ee YCTaHOBKUM B CUCTEMY
06paTHOro ocmMoca, BKAOUWUTE cucTemy W AaliTe el paboTath B TeveHue 1 4aca, B TeyeHue
KOTOPOro BECb MOJIYYEHHbIN MEPMEeaT U KOHLIEHTPAT AO/KHbI ObITb CNUTLI B KaHanM3aumo. Ecan
nocae XMMUYecKol NPOMbIBKM He yAaeTca BOCCTAaHOBUTL paboyme XapaKTepucTukM, membpaHy
TpebyeTca 3aMeHUTb.

5.8 Bo wu3bexaHve MUKPOOMONOTMYECKOrO 3apacTtaHua MembpaH, YCTaHOBKA [O/KHA
paboTatb He meHee 1 Yaca B AeHb. B ciyvae npoctosa ycTaHoOBKM H6onee 48 yacos Tpebyetca
XMMUYecKas KoHcepBauma membpaHHbIX anemeHToB. KoHcepBauua membpaHHbIX 31eMeHTOB
OCYLLLEeCTBAETCA NPOKaYMBaHMEM pacTBOpa KoHcepBaHTa (1% pacTBop meTabucynbduta HaTpma)
yepes membpaHHbIM Moaynb B TedeHne 30 MWUHYT, AMOO NPUrOTOBNEHMEM PAcTBOPA AaHHOWN
KOHLEHTPaLUMM HenocpeacTBeHHO B membpaHHOM moayne. lpu BO30OHOBAEHUW pPaboTbl
YCTaHOBKM nocse 06paboTKM KOHCEPBAHTOM, BbIMOHUTE NMPOMbIBKY YCTAHOBKM B TeyeHMe 1 yaca
cornacHo n. 5.7

He ponyckaeTtca nocTynieHune B yCTaHOBKY BOApI C KOHLEHTpaLmei ceoboaHoro
xnopa, npesbiwatouein 0,1 mr/n (8 06xo4 yronbHOro GUALTPA), Tak Kak 3TO MOMKET
NPWBECTW K paspyLieHnto membpaHsi.
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5.9 [inA 3ameHbl KapTpuaxa duabtpa:

— OTK/IOUYMTb YCTAHOBKY OT CETU 3NEKTPOMUTAHUA;

— NepeKpbITb NoAavy BOAb! M CTPABUTL AABNEHUE;

— OTKPYTUTb HUXKHIOK Yally GUNLTPa, CHATL ee, n3beras nmonasaHua Boapl Ha 0bopyaoBaHUe,
HaxoAAleeca nog GuabTpom;

— BbIHYTb CTapblit KapTPUAK, 3aMEHWUTb €ro HOBbIM W MPUKPYTUTL Yaly GuabTpa 0bpaTHO K
OrOJIOBKY.

He npeBbiwaiite ycuamne 3aTaKKm 2 Kr-m.

5.10 [1ns 3ameHbl MembpaHbl:

— OTK/IOUMTb YCTAHOBKY OT CETU NEKTPOMUTAHMA;

— NepeKpbITb NoAady BOAb! 1 CTPABUTL AABNEHME;

— OTCOeAMHUTL MemMBpaHHbI Kopnyc OT TpyOOMNPOBOLOB Ha /NMHUAX MOAAdYM BOAbl, BbIXOAA
KOHLeHTpaTa 1 nepmeara;

— CHATb TOPLEBbIE KPbILWKK KOPMNyCa;

— 3B/1€Yb UCMONb30BAHHYI0 MemMbpaHy B HanpasieHnW NOToKa BoAp! (Mo cTpesike). MPOTONKHYTb
MembpaHy CO CTOPOHbI MOABO/LA BOAbI M, 3aXBaTbIBas, BbIHYTb C MPOTUBOMO/IONKHOMK CTOPOHbI;

— BCTaBMTb HOBYO MembpaHy, cobatofan HanpasneHue noToka;

— YCTaHOBUTb TOPLEBbIE KPbILLIKM B KOPMYCa;

— BOCCTaHOBWTb MOAK/OYEHMA TPY6ONpPOBOAOB.

3anpelyaerca BbINOJHEHWE NOOLIX BUAOB PaboT MO 0BC/AYKUBAHWIO, PEMOHTY,
OUNCTKE, NePEMELLEHMIO YCTaHOBKM UM €€ NOMNONHUTEIbHbIX arperaTos (GuasTpos,
eMKOCTV 0118 nepmeata M T. 4.) Ha paboTatolei ycTaHOBKe, MOAKAOYEHHOM K
CUCTEMAM BOLO- M 371EKTPOCHAGKEHNS.

3anpewaerca noJsepratb MembBpaHHbIi KOPMYC MexaHWYeCKMM Harpyskam
(yoapam, CTaTUYEeCKUM Harpyskam v T.4.).

KOMMaHUA-M3roTOBUTE/Ib HE HECeT OTBETCTBEHHOCTM 3a YLIepd, MPUUMHEHHbIN
noKynaTento MAM TPeTbMM CTOPOHaM, BbI3BaHHbIN HecobaoaeHVeM AaHHbIX
TpeboBaHWUM.

6. MpaBuaa XxpaHEHUA U TPAHCNOPTUPOBKU

e XpaHeHwe yCTaHOBKM 06PaTHOrO OCMOCa A0IKHO OCYLLECTBAATLCA B 3aKPLITOM NMOMELLEHUN,
B YC/IOBMAX COOTBETCTBYIOLMX TPEOOBAHMAM K BO34yXY paboyeit 30HbI.

e [lepes A/UTENbHBIM MPOCTOEM HEOOXOAMMO MPOM3BECTM KOHCEPBALMIO MeMBPaHHbIX
3/1EMEHTOB.

e TpaHCMOPTUPOBKA YCTaHOBKM B 3aBOACKON YNAKOBKE paspelleHa BCEMM BUAAMM HAa3EMHOTO,
MOPCKOTO WM BO3AYLIHOIO TPaHCMopTa.

. Mpu TPaHCMOPTMPOBKE He AOMYCKAETCA ANUTENbHOE BO3AENCTBME HUBKMX TEMMNepaTyp v
pe3KMe TONUKU.
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7. YcTpaHeHue HeucnpaBHOCTEN

BHUMAHME!
Niobble AMArHOCTUYECKME U PEMOHTHble PaboTbl AOMKHbLI BbIMNOAHATLCA HA
obecToueHHOM ycTaHoBKe. K paboTe C 3/71€KTPUYECKOM YacTblo [A0MycKatoTcs
TOIbKO MLA, UMetoLLIMe COOTBETCTBYOLLME AOMNYCKM 1 KBanuduKaumio!

Ha pene KoHTpons
da3 He cBeTUTCA
3e/1eHblIi
MHAMKATOP

Mpobnema MpuunHa YcTpaHeHue
[poBepbTe ceTeBOe HaNpPAXKeHNe,
OTcyTcTeme
LeNI0CTHOCTb Kabena
3N1eKTponnTaHnAa

9N1EKTPONUTAHUA, INEKTPUYeCKKe
KOHTaKTbl B WKady ynpasneHms

HekoppeKTHble napameTpbi
3NEeKTPONUTaHUA (KpaCHbI
MHAMKATOP, MUTatoLLMit
MHAMKATOP U Apyrve
CWTHaNbl KPOMe 3e1eHOr0)

CmoTpuTe B NacnopTe Ha pese
KOHTponAa a3, nimbo obpaTtuTech B
CNYKOY TEXHUYECKOM NMOALEPMKKM

KoHTponnep He
3anyckaetca
nocne BKAOYEHUA
avndasTomara

CpabatblBaHue pene
KOHTpoAA da3

Ha ycTaHoBKy 4O/MKHO NOAaBaThbea
nUTaHWe, COOTBETCTRYoLLee
nacnopTHbIM TpeboBaHUAM

BbinageHue nposoaa
NUTaHWA 13 pasbema
nnaTbl KOHTPONNEPA

HaneHo 3aduKenpyinTe 3aMMHbIMK
BMHTaMM NPOBOAA NUTAHUA B pasbemax
«220V» KNeMMHOM KONOAKM Ha naaTte
KOHTpOANEepa yCTaHOBKM

[pyrvie HemcnpasHoCTH

Ob6paTtutech B CNyKOy TEXHUYECKO
NOALEPHKKM

CpabartblBaHue

MapameTpbl ceTu
3NEeKTPONUTAHUA He

Ha ycTaHoBKy 4O/MKHO NoaasaTbea
cTabunmsmposaHHoe nutaHne 380- 400 B, 50

KOHTponNep He
BXOAWT B PeKMUM
«[1pou3BoACTBO»

(oTKkAtOYEHME)
COOTBETCTBYIOT Tpe6OBaHNAM Iy, 6e3 nepenazos/ NageHna HanpaKeHUs
avndasTomata
nocne 3anycka o
Ob6paTtutech B CyKOy TEXHUYECKO
YCTaHOBKM [pyrve HemcnpaBHOCTK
noAAePHKKN
 [lpoBepbTe YPOBEHL BOADI U
® NONOXKeHWe NOoNaaBKOBOro BbIKAOYATENA B
HaKOMUTENbHOW eMKOCTH
KoHTponnep B pexume * [IpoBepbTe AMHUIO NepmeaTa Ha
Mocne «OxuaaHve» ® Hannyme M3rnboB v NpenaTcTanii
BK/IIOYEHMA

® MOTOKY BOAbI
¢ [poBepbTe AaseHve B
TMAPOAKKYMYNATOPE, ECAW OH YCTaHOBNEH

KoHTponnep B pexume
«Cron»

HafexHo 3aduKcnpyiiTe nepemblyky 8
pasbemax «STOP» KNneMMHOW KONOAKM Ha
nnarte KOHTpoAnepa
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TEMA OBPATHOIO OCMOCA

Mpobnema

MpuynHa

YcyHeHHsA

Hacoc Bbicokoro
[aBNeHNA He
3anyckaeTcs,
Koraa KoHTponnep
B pexvme
«Mpon3BoacTBO»

BbinageHue nposoaa
NUTaHWA U3 pasbema

e YbeamTech, UTO NPOBOJ yNpaBieHus
KOHTaKTOpa (CM. 3/1. CXeMy) HageKHO
3adUKCMPOBaH B pasbeme «F» rpynnebl
«PUMP» KNeMMHOM KONOAKM Ha nnaTe
KOHTpOA/IEPA YCTAHOBKM

e YbeauTecs, 4To NpoBoaa Kabens
NWTaHWA Hacoca 3apUKCMPOBAHbI B
pasbemax 2 (basza), 4 (HoAb) KOHTAKTOpa B
pacnpeaennTenbHOM WKTKe

[pyrve HencnpasHOCTH

Ob6paTtuTech B CNyKOy TEXHUYECKOM
NoAAEPsKKM

KoHTponnep 8
pexkume agapum
no HU3KOMY
AasneHuto (nocne
5 nonbITOK
BK/ItOYEHUA
Hacoca)

HW3Koe aaBneHune oAbl Ha
BXO/IE B YCTAHOBKY

Y6eanTeck B TOM, Y4TO MapameTpbl CUCTEMbI
BOZOCHabKeHUA COOTBETCTBYIOT MacnopPTHbIM
TpeboBaHMAM YCTaHOBKM

Mepernb/3acopeHue
NoABOAALLEro WaHra 1Mbo
HeA0CTaTOUHbIN AnameTp TpyObl

YcTpaHuTe nepermbol U 3acopeHns
noABoAALLEN TPYOKM UK WNaHra.
He ncnonb3syiTe annHHbIe TpyObl
Masioro ceyeHms

3acopeHue BXOAHOO
MexaHnyecKoro dpunbTpa

MpoBeptTe COCTOAHME KapTpuaxKa duasTpa u
3aMeHWTe ero B cydae Heobxo4MMoCTH

[lpyrvie HemcnpasHoOCTH

Ob6paTtutech B CyKOy TEXHUYECKO
NOALEPHKKM

MosbiweHHanA
3/1EeKTPONPOBOAHOCTb
nepmeata

TemnepaTypa BoAbl Ha
BXOZ€ BblLLe AOMYCTUMOWA

M3mepbTe TemnepaTypy BoAb! U ybeauTecs
B TOM, YTO OHa COOTBETCTBYET NacropTHbIM
TpeboBaHMAM

HekoppeKTHO ycTaHOBNEHO
[iaBneHve B MembpaHHOM
MOAyNe 1 cbpOoC KOHLEHTpaTa

3anuwuTe NoKasaHua POTameTpoB m
MaHOMETPOB YCTAaHOBKM W 0bpaTuTech B
cny0y TEXHUYECKON NOALEPKKM

KauvecTtBo BOAbI HE
COOTBETCTBYET Tpe6OBaHMﬂM

Y6e,EI,I/IT8Cb, YTO NMOKasaTenn aHaansa oAbl
COOTBETCTBYHOT NAaCnoOPTHbIM TpeﬁOBaHMﬂM

MospexaeHne
YMNJOTHUTENBHOTO KOAbLLA
MeMbPaHHOro anemeHTa Unu
coeamHUTeNbHOM MydTbi

3ameHuTe YNAOTHUTE/IbHOE KONbLO

3arpAsHeHve membpaHbl
(conpoBOKAAETCA CHUIKEHHOM
NPOM3BOAUTENBHOCTBIO MO
nepmeary)

BbINONHWTE XUMWUYECKYIO pereHepaLmio
(«npombIBKY») MeEMBPAHHbIX 31eMEHTOB

MexaHunyeckoe nospexaeHue
mMembpaHHOro anemeHTa

3ameHnTe NoBpeXAeHHbIN
MeMBpaHHbI anemeHT

[pyrve HemcnpaBHOCTH

Ob6paTtuTech B CyKOy TEXHUYECKO
NOAAEPHKKM

[laHHOE PYKOBOACTBO ABNAETCA UHTENNEKTYaNbHO COBCTBEHHOCTbIO KoMNaHuK Ecosoft. KonuposaHue 1 nepeneyatka sanpetleHbl.©2020




PYKOBO/ACTBO MO 3KCNNYATALNN CUCTEMbI OBPATHOITO OCMOCA ECOSOFT MO MIDI

68
CUCTEMA OBPATHOIo OCMOCA
Mpobnema MpuunHa YcyHeHHA
CNVLWKOM HM3Kan M3mepbTe TemnepaTtypy BoAb! 1
TemnepaTtypa nogasaemon cBepbTe C NacnopTHbIMKU TpeboBaHMAMM
BOZAbI cornacHo cneundurauum
CHUXeHHan
NPOU3BOAUTENEHOCTb M0 HeKoppeKTHO ycTaHoBNEeHO 3anuLnTe NoKasaHWA poTameTpos
nepmeaty [asnexne B membpaHHOM 1 MaHOMETPOB YCTaHOBKM 1 0bpaTuTech B

MOAYNe U COPOC KOHLEHTpaTa CNyOY TEXHUYECKOW NOALEPHKKM

BbINOAHUTE XMMHUYECKYIO pereHepaLmio

3arpasHeHne membpaHbl
(«X1MM. NPOMBIBKY») MEMOPaHHbIX 3N1EMEHTOB

Opyrue Ob6paTtuTech B CyKOy TEXHUYECKO
HencnpasBHOCTH NOALEPHKKM

KOHTPO/NEP

1. XapaKTtepucTuKu

KoHTponnep OC 5000 npeaHasHayeH AA aBTOMATUYECKOro MAW PyYHOro yrnpasaeHua paboTol
06paTHOOCMOTHYECKMX YCTaHOBOK.

KoHTponnep OC 5000 obecneunsaet:

— aBTOMaTUYeCKOe BK/IIOYEHME 1 OTKNIOYEHWE YCTaHOBKM NO CUTHaY AaT4MKa YPOBHA B COOPHMKe
nepmeata Wau AaBAeHWA B IMHUM NepmeaTa ¢ NpeABapuTenbHON rapaBandYeCcKon NPOMbIBKOM;
— aBapuiHOe OTKNIOYeHME YCTAaHOBKM MO CUrHanam [aT4MKOB CYXOro Xoza, M3bbITOYHOro
[aBNeHvAa B Mmoayne;

— OTK/I04EeHMWe YCTaHOBKM NO BHelHemy curHany «CTOM»;

— TMAPaBANYECKYIO MPOMbIBKY MeMbBpaH No BpeMeHHOMN LMKAorpamme;

— MOCTOAHHbIN KOHTPO/b 3/1EKTPONPOBOAHOCTU 1 TeEMMNepPaTypbl nepmeaTa Npu UCMoab30BaHUM
KOMBWHWPOBAHHOTO AATUMKa, BXOAALLETO B KOMM/IEKT NOCTaBKW; KOHTponnep npeaycmaTpusaeTt
BO3MOXHOCTb yNpaBieHWa AOMNOAHUTENbHBIM 31EKTPUYECKMM KNanaHOM Mo [ABYM CXemam
NOAKAOYEHMS (CM. NPUIOXKEHKE):

— C NOAMECOM UCXOAHOWN BOAbI;

— C NPOMbIBKOV MeMbpaH Nepmeatom. KOHTPOAEp TaKKe NOAAEPKMBAET Creflytolime GyHKLUK:
— MNOAKNIOYEHME Kak HOPMaibHO OTKPbITLIX, TaK M HOPMA/IbHO 3aKPbITbIX AATYMKOB AABAEHUA U
YPOBHS;

— aBTOMAaTWYeCKaa KOPPEKTMPOBKa MOKa3aHWi 371eKTPONPOBOAHOCTM nepmeaTta OT ero
TemnepaTypbl;

— BO3MOXHOCTb aBapWMMHOrO OTK/MIOYEHUA YCTaHOBKM MO MPEBbILEHWIO MOKa3aHWU
3/1eKTPONPOBOLHOCTH NepmeaTa;

— NpocTasa KannMbpoBKa AaT4MKa 3/1eKTPONPOBOAHOCTH MO ABYM TOUKAM;

— 3alUMTa MEHIO HaCTPOEK, KaIMBPOBOK M CEPBICA COOTBETCTBYHOLLMMM NAPOAAMM, BOSMOXKHOCTb
M3MeHeHUa naponen;

— BO3MOMXHOCTb OTK/IOYEHWMA YCTAHOBKM MO WCTEYEHWW 334aHHOTO BPEMEHW HapaboTkM C
OonoBeLleHnem Noab30oBaTenNs;

— BO3MOHOCTb YNpaBAeHMA KaK CONEHONAHBIMUW KNanaHamu (No ABYXNPOBOAHOW Cxeme), TaK v
3a/IBUKKaMU C CepBONPUBOAAMM (MO TPEXNPOBOAHOW CXeME);

INEeKTPOHHAA CxeMa KOHTPO/IIepa 0becneymBaeT BbICOKYO MOMEXO3aLLMLLEHHOCTb U HAAEKHOCTb
paboTbl 33 CYET ra/lbBaHNYECKOM Pa3BA3KM BXOLOB U BbIXOL0B KOHTPO/IEPa.
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2. CneuunduKaumm
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dneKkTponuTaHne 230 B, 50-60 Ty, npepoxpaHutens 6 A
MoLHoCTb 4 BA

Knacc 3awmTbl IP 65

[lonyctnmana TemnepaTypa B nOMeLLeHun 5..40°C

Bec 0,25 Kkr

Pasmepbi (AxLLUxB) 60x120x250 mm

Mpeaesnbl U3MEPEHUA 3NEKTPONPOBOAHOCTH Npwu paboTe ¢
KOMBWHUPOBAHHbLIM AATYMKOM, BXOAALLMM B KOMMIEKT NOCTaBKM
(BbIBMPAOTCA B MEHIO HACTPOEK)

0...50 mKCm/cm
0...1000 mkCm/cm
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KOHTPOJINEP

O6opyaoBaHue WKUTA

0O603Hau. Koga npoaykTa O6opyaoBaHue
A0 OC5000EN KoHTponnep OC5000
Al SM1P1400 ABTOMaT. BblK/tOYaTe b 3aLUMTbI ABUraTENA
A2 C4P1 AsTomat C4 1-nontocHbIN
KF1 PMV50A575 Pene koHTpons das
TR1 TDTRO15 TpaHchopmatop 15 BT 230/24 B =
SB1 8LM2TB6344 KHonKa rpubosuaHas
R1..R4 RM845230 Pene muHuaTiopHoe, 230 B =~
HL1 AD220VACR Jlamna curHanbHaa kpacHaa 230 B =
HL2 AD24VADCR Namna curHanbHas kpacHasn 24 B ~/=
R5 RM845024AC Pene muHwuatiopHoe, 24 B =
KM1 BF2510A220 KoHTaKTOp 3-no/tocHbIf, 25A
X0 WK6 Knemma smHToBaa WK 6
X1..X2 WK25UVO Knemma suHToBaa WK 2,5

MoaKNoUeHUA BHELWHUX YCTPOMCTB

Knemmbl HanpskeHue O6opyaoBaHue
X0/1—X0/3 400 B MWTaHne ycTaHoBKM, Tpu dasbl 230 B =
X0/N MUTaHWe yCTaHOBKK, HEMTPaNb
X0/GND N2 3alnUTHOE 3a3eM/IeHNe YCTaHOBKM
X1/1—X1/2 230B =~ Hacoc-no3atop aHTMCKanaHTa
X1/3—X1/5 230B =~ BXoZHOW 21eKTPONpPMBOAHbBIN KpaH
X1/6—X1/8 230B =~ SNeKTPONPUBOAHbBIN KpaH rMAPONPOMbIBKM
X1/9—X1/11 230B = BalinacHbIi 3NeKTPONPUBOAHBIN KpaH
X2/1—X2/2 5B BHeLHW curHan octaHosa
X2/3—X2/4 5B Pene HM3KOro AasneHma BoAbl Ha BXoae
X2/5—X2/6 5B Pene BbICOKOro AasneHuns soapl Ha membpaHe
X2/7—X2/8 5B Pene BbICOKOTO AaBneHus Boapl nepmeara
X2/9—X2/10 5B MonnaBKkoBoe pesie ypoBHSA BOAbI
X2/11—X2/12 | 24B = [lonnaBKoOBOE pene ypoBHA aHTUCKaNAHTA
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KOHTPOJNEP

3. Pexxumbl paboTbl

PaboTatoWwmii KOHTPOANEP MOMKET HAXOAWMTHCA B OAHOM M3 pPeXMMoB paboTbl: Mpomn3BoACTBO,
OctaHos, [lMpombiBka 1, lMpombiBka 2, OxuaaHue, AapuA. [lpu BKAOYEHMU KOHTpoOAnep
oToBpaXKaeT BEPCUIO MMKPOMPOTPaMMbl U NEPEXOAUT B pesum «[1pOM3BOACTBOY», €Cin HeT
CUrHana, 4To CHOPHMK OYMLLEHHOM BOABlI HAMOAHEH (OT MOMAAaBKOBOrO BbIKAOYATENA) M
CUrHana pene AaBneHWs nepmeata. HacTpolka v ynpasaeHne KOHTPONIEPOM OCyLLeCcTBAAETCA
kHonkamu [> START u [0 STOP Ha nepeaHeit naHenu. TeKyLMIt pexmnm 1 BaxHas nHdopmaLms
oTOBpaXKaeTCA Ha KUAKOKPUCTANAMYECKOM aucnnee. PasmblKaHuWe Uenu Mexay KaiemMmamu
‘STOP’ Ha nnaTe KOHTPO/NNEpPa BbI30BET Nepexos KOHTpoaaepa B pexum «OcTtaHoB» M3 Ntoboro
TEKyLWero pexuma. [1na BO3BpalLeHUs K NPepBaHHOMY PEXMMY HYXXHO 3aMKHYTb LEenb MeXay
kKnemmamm ‘STOP’. 3T KNemMmbl MOTYT MCMONb30BATLCA A1A NOAKNOYEHNA BHELWHEro yCTPOMCTBa,
Hanpumep MexaHW4yeckoro ounbTpa npeaBapuUTENbHOM OYWUCTKM, [AA OCTAaHOBKM paboThl
YCTaHOBKMW BO Bpems pereHepaummn Guastpa.

OnucaHue peXxMMoB KOHTpoanepa

MPOMN3BOACTBO

B pexume «[1pov3BOACTBO» YCTaHOBKA NOTpebaseT MCXO4HYo BOAy M NPOWM3BOAWT nepmear.
KoHTponnep Haxo4uTcA B AaHHOM PEXUME MpW YC0BMU OTCYTCTBMA CUTHANIOB MOMNABKOBOrO
BbIK/IIOYATENA, pene [aBAeHnA nepmeata 1 aBapuiiHbIX CUTHAsIOB.

CocToaHue 3NEeKTPUYECKMX BbIXOA0B KOHTpONEepa B pexnme «1pon3soacTBO»

Hacoc BbiC. AaBNeHWA 1 Hacochbl-

BK/I.
[03aTOpbI

BxoaHoit KnanaH OTKpPbIT
KnanaH NnpombIBKM 3aKpbIT

OTKPbIT (ecnnt B N. 1.3 NnporpammmpoBaHmna KOHTponepa
ycTaHosneHo «0»)

KnanaH nogmeca
3aKpbIT (ecau B n. 1.3 NporpammmnpoBaHmsa KOHTpoanepa

YCTaHOB/1IEHO HeHyneBoe BHBHGHMG)

ABapWIHbIA CcUrHan BbIK/..

Ha aucnnee nonepemeHHo oTobpaskatoTca obliee Bpems HapaboTKM, OCTAaTOK BpemeHu [0
CEePBUCHOrO 0bCNyXMBaHMA (ecam coobLlieHne O CepBMCHOM OOCAYKMBAHUKM BKAKOYEHO B .
3.1 NporpammmnpOBaHMsA KOHTPO/IEPA), TEMMEPATYPY W 31EKTPONPOBOAHOCTL Nepmeata (npwu
HaMUMKM JaTyMKa STUX NokasaTeneit). OAHOKpaTHOe HaxaTve KHomKku [> START BbisbiBaeT
pesknm «MpombiBka 1». Haxatune kHomku > START aga pasa B TedeHue 0,5 ceKkyHA Bbi3biBaeT
pexum «lpombiBKa 2». Haxatne kHonku [ STOP BbisbiBaeT pexkum «OcTaHoB» (pyyHoi). Mpu
NOCTYyNAEHWUM CUrHaNa pene BbICOKOrO BXOLHOrO AaBNeHWUA, pene HU3KOro BXOAHOrO AaBieHus,
MNN BBICOKOW 3M1EKTPOMNPOBOAHOCTM MepmeaTa, KOHTPOAAep neperaer B pexunm «ABapuar.
MPOMBbIBKA 1

Bo Bpems npombiekn Nel membpaHHbI Moaynb (MOAyAM) NPOMbBIBAIOTCA NOTOKOM MCXOAHOM
BOZbI C 6ONbLUMM PACXO0OM, NPU STOM BCA NPOMbIBHAA BoAa cbpacbkiBaeTcs B ApeHak. MpomblBKa
Nol BbIMOAHAETCA aBTOMATUYECKN B perkMme «[1pon3BOACTBO» C NEPUOAMYHOCTbIO, 3aaHHOM B
Wware nporpammmposanna 1.5, B pexxmme «OxnaaHne» C NeproanyHOCTbO, 3aZlaHHOM B Liare
nporpammupoBaHma 1.6, a Takxke Npu Nepexoe 13 pexxrma NPpOoU3BOACTBA B PEXMM OXMAAHUA.
«[pombiBKa 1» MOXeET 6bITb Bbl3BaHa BPYYHYIO HaskaTMem KHomku > START.

[laHHOE PyKOBO/CTBO ABNAETCA HTENNEKTYaNbHOM COBCTBEHHOCTbIO KoMnaHum Ecosoft. KonupoBaHrue 1 nepeneyatka sanpetleHbl.©2020



PYKOBO/ACTBO MO 3KCNNYATALNN CUCTEMbI OBPATHOITO OCMOCA ECOSOFT MO MIDI 73

KOHTPONEP

COCTOHME 3N1EKTPUYECKMX BbIXOAOB KOHTPOEpa B pexnme «MpombiBka 1»
Hacoc Bbic. gaBneHus 1 Hacocbl B
[03aTopsl
BxoZHOW KnanaH OTKPbIT
KnanaH npombisKu OTKPbIT
KnanaH nogmeca 3aKpbIT
ABApPUIHBIN CUTHAN BbIK/I.

Hakatne kHonkm [J STOP npekpawaeT npombiBky No1 v nepekntoyaeT KOHTPOAIEP B PEXMM
octaHosa. Haxatue kHonku [> START npekpataet npombisky Nol1 u 3anyckaeT npombisKy No2.
[locTynneHve curHana pene HW3KOro BXOAHOrO AaBNEHMA WAW BbICOKOrO BXOAHOMO AaBfeHuA
BbI30BET MEPeXOL, B PeXKMM aBapun. KOHTPOAb HM3KOrO BXOAHOTO AaB/EHNA BO BPEMA MPOMbIBKM
Nol nnm Ne2 mosKeT BbiTb OTKAIOYEH B Lare NPorpaMmMmmnpoBaHmMa KoHTpoanepa 1.7.

MPOMbIBKA 2
B xoze npombiBku No2 membpaHHble MO/IY/M MPOMbIBAIOTCA NEPMEATOM M3 CHOPHIMKA OUMLLEHHOM
BO/lbl, MOAABAaEMbIM Yepes crelpanbHblil NaTpyboK HACOCHOM CTaHLMEN OYMLLEHHOW BOAbI.

[nAa BO3MOXKHOCTHU ocyulecTsneHnAa NPOMbIBKMU Ne2, cuctema OGpaTHOFO OCMoOCa
O0/1KHa 6bITb YKOMMIEKTOBAHA 3IEKTPUHECKMM KN1lalNaHOM nogmeca.

MpommneaHHa NO2 3aiMCHIOETLCS aBTOMATMYHO nicna npommBaHHa Nol, akwo B n. 1.3
nporpamyBaHHA KOHTPO/MEpPa 3afaH0 HEHYNbOoBE 3HaueHHA. MOro MOMHa BUKAMKATK BPYUHY
HaTUCKaHHAM KHonku [> START nig yac npomusarHa Nol abo noasiMHUM HaTUCKaHHAM KHOTMKM
[> START nig, 4ac BUPOBHMLITBA.

COCTOSAHME 3NEKTPUYECKMX BbIXOLOB KOHTPO/IEPA B peKMME «[pOMbIBKa 2»

BK/. (ecnm B n. 1.4 NpOrpammupoBaHma KOHTpoIepa
Hacoc Bbic. AaBNEHUA 1 HACOCbI- YCTaHOBNEHO «BK/.»)

[103aTOpbI BbIK/. (€CM B N. 1.4 NPOrpaMmmnpoBaHns KOHTPosIepa
YCTaHOB/EHO «BbIK.»)

BxoaHOW KnanaH OTKPbIT
KnanaH npombIBKK OTKpPbIT
KnanaH nogmeca OTKpPbIT
ABapWUIHbIA CUrHan BbIK/I.

Haxkatne kHonkm [0 STOP npekpaliaeT npombiBky NO2 M MepeBOAMT KOHTPOAJEP B PEXMM
octaHoBa. HaxaTue KHomku > START npekpatiaet npombisky NO2 v nepesoauT KOHTponep
B PEXMM MPOM3BOACTBA MO0 PEXMM OXKMAAHMUA (B 3aBUCMMOCTU OT CUrHANOB pene AaBneHus
nepmeara 1 NomnjaBKoOBOrO BbIKAOYATENSA).

OXMOAHNE

B pexume oxuAaHWA NPOM3BOACTBO MPMOCTAaHOBNEHO, CUCTEMA HaXOAUTCA B COCTOAHWUM
rOTOBHOCTM BO30OHOBUTb MPOM3BOACTBO OYULLEHHOW BOAbl. KOHTPOANEp BXOAUT B PEXUM
OXMAAHWA NPU NOAYYEHUM CUTHANa pene AaBNeHna nepmearta Uam NONAaBKOBOrO BbIKAOYATENA.
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COCTOAHME 3N1EeKTPUYECKMX BbIXOAOB KOHTPOAEPa B pexnme «OxKunaaHne»
Hacoc BblIc. faBneHns 1 Hacochbl-
BbIK/.

[03aTopel

BxoaHoW knanaH 3aKpbIT

KnanaH npombiBku 3aKpbIT

KnanaH noameca 3aKpbIT

ABApPUIHbIN CUTHaN BbIK..

HaskaTue kHonku [JSTOP nepektoumnT KOHTPONIEP B PEKMM OCTaHOBa. HaxaTtue KHonku [> START
nepekNYUT KOHTpoNNep:

— B PEXXMM MPON3BOACTBA, €C/IM OTCYTCTBYIOT CUTHA bl pene AaB/eHNA NepMmeaTa U NOMN1aBKOBOTO
BbIK/tOYaTENd, MO0

— B pexkum npombiBkm Nol (1 No2, ecam n. 1.3 ycTaHOBAEHA HEHy/NeBas ANMTENbHOCTb), Nocae
KOTOPOW KOHTPONNIEP BEPHETCA B PEXMM OXKMAAHMA. [ToCNe NpeKpaLleHna curHana pene AasneHus
nepmeaTta WauM NomnaaBKOBOrO BbIK/AOYATENSA KOHTPO/I/IEP BEPHETCA B PEXKMM NPOM3BOACTBA.

ABAPUA

B pexvme aBapmm Npon3BOACTBO MPUOCTAHOBIEHO A1 3aLLMTbI CUCTEMBbI B C/Ty4ae BO3HUKHOBEHMSA
OMaCHbIX YCIOBMI 3KCMyaTaLMu. PEXXMM aBapun BKIKOYAETCA B C/ly4ae NOCTYNAEHUA CUTHANO0B:
— HWM3KOro BXOAHOrO AaB/eHus (AnA 3almTbl OT «CyXOro xofa» Hacoca),

— BbICOKOTO BXOAHOTO AaBNeHNs (419 3aLMTbl OT MEXaHUYECKOTO

noBpexaeHus),

— BbICOKOW 31€KTPONPOBOAHOCTM NepmeaTa (BO3MOMKHO NOBPEKAEHNE MEMBPAHHbIX 31EMEHTOB).

CoCTOAHME 3NEKTPUYECKUX BbIXOA0B KOHTPO//IEPA B pesKMMe «ABapuaA»
Hacoc BbIC. AaBNEHWA U HACOChI-
BbIK/I.
[103aTOpbI
BxofHoit KnanaH 3aKpPbIT
KnanaH npombisku 3aKpbIT
KnanaH noameca 3aKpbIT
ABapUWIHbIV CUTHaN BK/I..

PesknMm aBapun MOMKET ObiTb 3aBeplleH TOAbKO BPYYHYIO HaxaTnem kHonku [> START. Mepes,
BbIXOA0M M3 pexknma «Asapusa» Heobxoanmo yoeanTbCs, YTO NPUYMHA BO3HUMKHOBEHMA PeXMMA
yCcTpaHeHa. Haxkatue kHonku [ STOP nepeBenet KOHTPOANEP B PEXMM OCTaHOBA.

OCTAHOB

B pexume «OcTaHOB» NMPOM3BOACTBO NMPUOCTAHOBAEHO A0 MOCTYMAEHMA CUTHANa O BbIXo4e W3
0oCTaHoBa. PexXunm Bbi3biBaeTCA HaxaTuem KHoMKM[CISTOP B itobom pexnme paboTbl KOHTpOANEPa,
B0 INEKTPUYECKMM CUTHAZIOM Ha BXOAbl 6, 7 Ha naaTe KoHTposanepa (knemmbl ‘STOP’). Bbixos,
13 OCTaHOBa NPOM3BOAMTCA HakaTem KHonku [> START B mepsom cnydae, U npekpalieHuem
3/1EeKTPUYECKOro CUTHaNa Ha NaaTy KOHTPO//1Iepa BO BTOPOM Cayyae.
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COCTOHME 3/1EKTPUYECKMX BbIXOLOB KOHTPOEpa B pexnme «OcTaHOB»
Hacoc Bbic. AaBNeHWA U HACcOCbl-
BbIK/.
[0,03aTopbl
BxoZHOW KnanaH 3aKpbIT
KnanaH MPOMBbIBKN 3aKpbIT
KnanaH noameca 33KpbIT
ABApPUIHBIN CUTHaN BbIK/.

4. NporpammupoBaHue

[nA KoppeKTHOW paboTbl KOHTpoO/N/Nepa HeobXOAMMO 3anporpaMmMMpoBaTb MapameTpbl ero
bYHKUMOHMPOBAHUA. OTV NapameTpbl MOTYT ObITb M3MEHEHbI B 1060 MOMEHT B 1l060M pexnme
YCTQHOBKW, MPWU OTKIIOYEHWUM INEKTPOIHEPTUM OHW COXpaHAloTcA. [JNA BHECEHWA U3MEeHEeHUN
B Nporpammy, HeobXoAMMO HaxKaTb W yAepXMBaTb B TeyeHwe 8 cekyHA KHonky CISTOP no
NOABNEHWNA Ha AMCNee NpUrnalleHna MeHto. [J1a nepemeLLeHna B MeHIO M U3MEHEeHMA HaCTpoekK
KOHTPOAEepa UCnonb3aytoTca KHonku > START n[JSTOP. HaxkaTue kHonku [> START nepemellaet
KypCop BMPaBO Ha OAHY MO3MLUMIO M NPU AOCTUMKEHUW NOCAeAHEN NO3MLMKM BHOBb BO3BpaLLaeT
€ro B Hayano CTPoKW. Haxkate kHonkw [ STOP: — Koraa Kypcop HaxoAMTcA Noj, Kakum-aubo
YUCNOBBLIM 3HAYEHMEM, YBEIMYMBAET 3HA4YeHNe Ha 1; — Koraa Kypcop HaxXOAMTCA MOA KaKMm-
nmbo nepemeHHbIM 3HadeHrem (Hanpumep, NC B n.1.9 MeHIO HAaCTPOEK), U3MEHAET 3HayeHue
nepemMeHHOW Ha cieaylollee AOMYCTUMOE; — KOT4a Kypcop HaxoAmMTca Mnof, CUMBOAOM >,
noATBEPXKAaeT BBEIEHHbIE AaHHble N NEePEBOANT B CAEAYIOLLMIA NYHKT MEeHIo

CTpYyKTypa meHto 3aBOAC}fMQ
HaCTPONKM

1. MeHto HacTpoek (naposb) 0000

1.1 3a/ep»KKa BKIOYEHMA Hacoca 10 cek

1.2 AAnUTeNbHOCTb NPOMbIBKK 1 60 cek

1.3 ANNTENBHOCTL MPOMBIBKM 2 0 cek

1.4 cocToAHMe Hacoca BO BpemMA NPOMbIBKM 2 BbIK/.

1.5 nepnoanyYHOCTb NPOMbIBKM B pexkmme «[1pon3BoACcTBO» 4y

1.6 NepMoAMYHOCTb MPOMbIBKM B pexmme «OxuaaHne» 24 4

1.7 pene HU3KOro JaBNeHUA Npu NPOMbIBKe BK/I.

1.8 Tvin pene HU3KOro AaBAeHMA NO

1.9 3apepKKa OTKAKOYEHWA Npu cpabaTbiBaHUK pene HU3KOro AaBneHua | 3 cek

1.10 TN pene BbICOKOro AaBneHUA NC

1.11 Tvn pene aasneHna nepmeara NC

1.12 3apepiKKa OTKAOYEHUA NpK cpabaTbiBaHWK pene AaBneHns 1 cex

nepmeata
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1.13 TN faTynka ypoBHA NC
1.14 3apep)kKa cpabaTtbiBaHWA AATYMKA YPOBHA 1cek

1.15 AnanasoH namepexusa snexktTponposoaHocT (0...1000 MKCm/cm) BK/.

1.16 aunanasoH namepenus anektponposogHocTy (0...50 MKCm/cm) BbIK/I.

1.17 nopor OTKAOYEHMA NO NPEBbILLEHNIO 3NEKTPONPOBOAHOCTH 0 MKCcm/cm
1.18 3aaeprkKka OTKAOYEHWA NO NPEBbIWEHMIO 91EKTPONPOBOAHOCTM 0

1.19 patymnk Temnepatypbl BKJI.

1.20 TemnepaTypa nepmeata (ecau AaTunK TeMnepaTypbl OTCyTCTBYET)

1.20 penuntens Temnepatypbl (ecnun AaTymk TemnepaTypsl NpUCcyTCTBYET)

1.21 HoBbIM Naponb

2. MeHto KanmbpoBKK (naposb)

2.1 ycTaHOBKa NepBoOi TOUKM

2.2 yCTaHOBKa BTOPOW TOYKM

3. MeHto cepsuca (naposb) 0000
3.1 6n10KMpOBKa NO UCTEYEHUM Neprosa cepauca BbIKA.
3.2 nepvoa cepsuca 5004

3.3 HOBbIV CEPBUCHbIV Napo/b

1. MeHto HacTpoek.

[lnA BX04a B MEHIO HAacTpPOeK M3 1toboro pexknma paboTbl yCTaHOBKM HEOBXOAMMO HaXKaTb U1
YAEPXKMBATL B TedeHne 8 cekyHa KHonky [JSTOP no nosaeneHua Ha Ancnaee npurialeHna MeHto
HacTpoek. Mpu HaxaTtum > START B npurmalleHn MeHIo HaCTPOEK KOHTPOIep 3anpalinsaeTt
naposb MeHIo HacTpoek (no ymonyaxuto 0000). Mpy NpaBUAbHOM BBOZAE Napossa KOHTPOep
nepexoamT K n. 1.1 meHto HacTpoeK, Npv HeBepHOM naposne nossasetca coobuieHne ERROR, Ha
AMCNen BbIBOAMTCA NPUINaLWEHWe MeHo Kanmbposku. Mpun HaxxaTnm kKHonkn C1STOP 8 meHto
HaCTpoeK, KOHTPOIep OToBpakaeT NpUrnalleHne MeHto Kanmbposku. Mpu ycnewHom Bxoae B
MEHIO HAaCTPOEK KOHTPOIEp NpeaaraeT cnesytolime HaCTPOMKM.

1.1. BKAtoyeHme Hacoca: Bpems 3a1epKKu BKIOUEHMA Hacoca BbiCOKOro Aasnenus (0-255 cek) B
Hayane pexunma «1ponM3BOACTBO» NOCAE OTKPLITMA BXOLHOMO KNanaHa.

1.2. MpombiBKa 1: 4NnTENBHOCTL pexkima «Mpombiska 1» (0-255 cek). Ecan yctaHosnero 000,
«[TpombiBKa 1» He BbINOSHAETCA.

1.3. MpombliBKa 2: ANUTENBHOCTb pexmnma «lpombiska 2» (0-255 cek). Ecam yctaHosneHo 000,
«[TpoMbIBKa 2» He BbINOAHAETCA.

1.4. BkAtoyeHMe Hacoca BO BpemaA NPOMbIBKK 2: eCnu ycTaHoBaeHO BbIK/1, Hacoc BbiCOKOro
[aBNeHNA He 3a4eicTByeTcA.

1.5. YacToTa NpOMbIBOK B pexume «[1pon3BoACTBO»: NepnoamyHocTb (0-255 yac)
NPUHYANTENBHOM TMAPABANYECKOM MPOMbIBKM B pexkmme «pon3soacTBo». B cayyae ycTaHOBKM
HY/N1eBbIX 3HAYEHWI NPOMBbIBKA B pexrme «ponM3BOACTBO» HE BbIMONHAETCA.

1.6. YactoTa NPOMbIBOK B pEXMME OXMAAHWUA: nepnognyHocTb (0-255 Yac) npuHyanTeNbHOM
TMAPaBANYECKOM MPOMbIBKM B pexxmme «OxkugaHne». B caydae yCTaHOBKM HyNeBbIX 3HAYEHWN
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MPOMbIBKA B pexume «OxmaaHne» He BbINONHAETCA.

1.7. KOHTpO/Ib COCTOAHMA pene HU3KOro AaBAEHMA BO BPEMSA NPOMBbIBKM: €CIM HACTPOIKa
oTKAtoYeHa (BbIK/1), BO BpeMsa NpOMbIBKM KOHTPOIEP HE pearnpyeT Ha cpabaTtbiBaHWe pene
HW3KOro AaBaeHUA.

1.8. Tun pene HW3Koro AasneHus (pese AaBneHus BoAbl Ha BxoAe B Hacoc): NO — HopManbHO
OTKPbITbIN, NC — HOpMasibHO 3aKPbITbIN.

1.9. 3apepskKka cyxoro xoaa: spems (0-255 cek), B Te4eHne KOToporo cuctema byaeT ocTaBaThbea
B pexkunme «l1pom3BoaCcTBO» Nocae cpabaTbiBaHWA pesie HU3KOro AaBaeHna (Cyxoi xod Hacoca).
1.10. Tun pene BbICOKOrO AaBneHUA (pene AaBaeHnA BOAbl NOC/NE HAacOCa BbICOKOrO AaBNEHUA):
NO — HopmanbHO OTKPbITbIN, NC — HOPMasbHO 3aKPbITbIN.

1.11. Tun pene pasnenna nepmeata: NO — HopmanbHO OTKPbITbIN, NC — HOPManbHO 3aKPbITbIN.
1.12. 3apepkka P nepmeara: 3agepKKa OTKIKOYEHNA CUCTEMbI MO CUTHAAY Pene BbICOKOro
nasnexus nepmearta (0-255 cek).

1.13. Tun nonnaskoro nepekntoyatena: NO — HopmanbHO OTKPbITbIR, NC — HOpManbHO
3aKPbITbIN.

1.14. 3apeprkKa AaTumKa YPOBHA: 3a1€PXKKa OTKIIOYEHMA CUCTEMBI MO CUrHAY AaTYMKa YPOBHA
nepmeaTa B HAKOMUTENbHOM eMKOCTH.

1.15. lnana3oH namepeHusa 31eKTPonpoBoAHOCTA: ecn BbibpaHo BK/1, koHTponnep byaet
M3MEPATb SNEKTPONPOBOAHOCTb B AnanasoHe 0..1000 mkCm/cm.

1.16. iInanasoH namepeHmns aNeKTponpoBOAHOCTM: ecnu BblibpaHo BK/1, koHTponnep byaet
M3MEepPATL 3/1eKTPONPOBOAHOCTL B AnanasoHe 0...50 MKCm/cm.

1.17. Nopor BbIkNtOYeHWA No TDS-MeTpy: NOPOr aBapUIMHOTO OTKIOUYEHNA CUCTEMbl 0OpPaTHOrO
0OCMOCa MO BbICOKOWN 31EKTPONPOBOAHOCTY NepmearTa.

1.18. 3aaeprKKa No 31eKTPONPOBOAHOCTM: 3a4€PKKa OTKAIOHEHMA YCTAHOBKM NO NPeBbILLEHMIO
nopora 3N1eKTPONPOBOAHOCTM MepmeaTa, YCTaHOBAEHHOIO B MyHKTe meHto 1.17. Ecam nopor
aBaPUIMHOTO OTKIOYEHMA YCTAHOBKM He YCTaHOB/IEeH (YCTaHOB/IEHO Hy/1IeBOe 3Ha4YeHue), AaHHbIN
MYHKT MEHIO HE aKTMBEH.

1.19. laTymK TemnepaTypbl: €CNn AaTYMK TeMnepaTypbl He aKTUBEH, TO HEOOXOAMMO BPYUHYHO
BBECTM TEMNEepaTypy nepmeata B ceaytollem NyHKTe meHto HacTpoek (1.20). Ecan aatymk
TemnepaTypbl aKTUBEH, TO CAeAYIOLWLMI NYHKT MeHto HacTpoek (1.20) HedoCTyneH.

1.20. TemnepaTypa nepmeata B rpagycax Lienbcus. Temnepatypa nepmeata Heobxoanma ans
KOPPEKTHOTO OTODPaNKEHMA 3NEKTPONPOBOAHOCTM NepmearTa.

1.21. HoBbIlt Napo/b MEHIO HACTPOEK M MEHIO KaMBPOBKM.

2. MeH1o KanMBPOBKKM. B LaHHOM MeHI0 OCyLLeCTBAAETCA KaAnbpoBKa AaTymKa
3/1eKTPONPOBOAHOCTM MO ABYM TOYKaM. Mocse oKoHYaHMA paboTbl B MEHIO HAacTpoek nbo
OTMeHe NpurnalleHns Haxkatnem KHonku C]STOP, Ha ancnnee otobpaskaeTca npuriaweHme
MEHIO KannmbposKu. Mpu HamaTum kHonku [> START KOHTpoaaep 3anpalumsaeT Naposb

MEHI0 HacTpoeK 1 Kannbposku (n. 1.21 NporpammmMpoBaHmna KOHTPOAAEPa, NO YMONYAHUIO
0000). Mpn NpaBMALHO BBEAEHHOM Napoae KOHTPOMAEp NepexoanT B n. 2.1 meHto
KannMbpoBKM, Npn HEBEPHO BBeAEHHOM naposne noasnsetca coobuweHne ERROR, nocne

yero KOHTpoAnep oTobparkaeT NpurialweHne MmeHto cepsuca. aa yCTaHOBKM NEPBOI TOUKM
(HyneBas aneKTPONPOBOAHOCTL) PEKOMEHAYETCA MCNONb30BaTb CYXOM AaTUMK HA BO3AYXE.

Mpu atom B n. 2.1 yctaHaeamnsaeTca 0. MOXKHO MCNONb30BaTh CTAHAAPTHbIN PacTBOP C Manon
3/1eKTPONPOBOAHOCTLIO, TOYHOE 3HAYEHMe KOTOPOI Heobxoammo BeecTu B M. 2.1. [1na ycTaHOBKM
BTOPOM TOYKM MCMOb3YETCA PacTBOP C Honee BbICOKON 31eKTPONPOBOAHOCTLIO. HenaTensHo,
4TOObI 31EKTPONPOBOAHOCTM CTAHAAPTHbLIX PACTBOPOB HbIM NoA0OpaHbl TakMM 06pa3om, YToObI
OXMnaaemble 3Ha4YeHMA 3NeKTPONPOBOAHOCTM NepMeaTa Nonazanu B AnanasoH Mexay HUMU.
2.1 YcTaHOBKa NepBow TOUYKW. [1NA yCTAHOBKM NEPBOM TOUKM HYKHO M3BNEYb AATUMK 13
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OepKaTens v yaanuTb U3IMWKN BOAbI YUCTOM ByMaroi nam TkaHbto. [ocie Toro, Kak nokasaHus
3/1eKTPONPOBOAHOCTM Ha AMCNEe KOHTPO/IEPa B BEPXHEN CTPOKE CTabunmsnpytotcs
(HeobxoaMMO NoaoKAaTh 3-5 MUHYT), KHomKamu > START u[JSTOP cieayeT BBECTM 3HaYeHMe
000 v noaTBEPAMTL BBOA, [10CN€E 3TOro KOHTPOANEp NeperaeT K CneaytoLlein Touke KanmbpoBKy.
Ecnv ana ycTaHOBKM NepBOM TOUYKM UCMOAb3YeTCA CTaHAAPTHbIN PacTBOP, MPOMbITbIN U
BbICYLWEHHbIV AAaTYMK SNEKTPONPOBOAHOCTM OMYCKAOT B CTaKaHYMK CO CTaHAAPTHbIM PAacTBOPOM,
W, nocne cTabunmsaumnm 3HaYeHna B BEPXHEN CTPOKe AUcnaes, BBOAAT 3NEKTPONPOBOAHOCTb
CTaHAAPTHOrO PacTBOPa B HUXKHEN CTPOKe.

2.2 YcTaHOBKa BTOPOW TOYKM. [19 yCTAHOBKM BTOPOM TOUYKM NPOMbITbI 06ecconeHHoM

BOZOW M BbICYLUIEHHbIN AaTY4MK 3/1EKTPONPOBOAHOCTM OMYCKAOT B CTaKaHYMK CO CTaHAAPTHbIM
PaCcTBOPOM, M Nocne CTabuamsaumm CYUTaHHOTO 3HAYEHWUA B BEPXHEN CTPOKE AMCnaes BBOAAT
3/71eKTPONPOBOAHOCTb CTAHAAPTHOrO pacTBopa. Mocne NnoATBEpPKAEHUA BBOAA Ha AUChNeN
BbIBOAMTCA coobuyeHne OK 1 KoHTponnep oTobpaskaeT NpurialleHre MeHo cepauca.

3. MeHto cepsuca. B LaHHOM MeH10 YCTaHaBAMBAETCA NePUOANYHOCTb HAMOMMUHAHUA O
CEepPBUCHOM OBCNYKMBAHUM YCTAHOBKM, a TaKKe yCTaHaBAMBaeTCA BNOKMPOBKa paboTsl
YCTaHOBKM MO NCTEYEHUUN 33JaHHOTO MEXCEPBMCHOTO NEPUOAa.

[ns BxoAa B MeHIO cepBumca 13 1toboro pexxmma paboTbl YCTaHOBKM HEOHXOAMMO HaXKaTb U
YOEPHKMBATL B TedeHne 8 ceKyHa KHonKky CJSTOP no noAaBneHMA Ha Ancniaee npurnalieHns
MeHI0 HacTpoek. [1na nepexosa B MeHIO cepBrca HeobxoAMMO fiBa pa3a HaxaTb KHonKy [JSTOP
M Ha aucnnee oTobpasmTCa NpUraleHne MeHto HacTpoek. 15 BXxoaa B CepBMCHOE MEHIO
HY»KHO BBECTW CEPBUCHDBIN Naposb (Mo ymondanuto 0000), KOTOPbLI MOXKHO M3MEHWTL B M. 3.3
MeHIO cepBuca.

3.1 BNOKMPOBKa: BK/OYEHKE/OTKOUEHNE BNOKMPOBKM paboTbl yCTaHOBKM 06paTHOro 0cMoca
No UCTeYEHUN 3a4aHHOrO B M. 3.2 cepBUCHOTO Nepuoaa. Ecam 6noKknpoBKa He akTUBMPOBaHa, TO
B pexknme «[1pon3BOACTBO» MO UCTEYEHMM CEPBUCHOrO Nepuoaa NouaeT oTpuLLaTesbHbI oTcHeT
BpemMeHM, Tak Ha3blBaemasn nepepaboTka. Ecam 610KMPOBKa aKTMBMPOBAHa, TO MO UCTEYEHMU
CEepBUCHOro Nepuoa ycTaHoBKa byaeT 3abnoknpoBaHa 1 Ha ancnaee otobpasmTcs cooblieHne
«BNoKMpoBKa cepBMCY, NPK 9TOM paboTa ycTaHOBKM byaeT 3abnoknMpoBaHa. YTobbl CHATL
H610KMPOBKY, HEOOXOAMMO BOMTM B MEHIO CEPBUCA M YCTAaHOBUTb HOBbIV CEPBUCHbIN

nepunoa s n. 3.2.

3.2 Nepuop cepsuca: nepunog paboTbl yCTaHOBKM 06paTHOro ocmoca A0 oTobpaxkeHuma
HaNOMMHaHUA O HeOBXOAMMOCTM NPOBEAEHMA CepPBUCHOTO 0bcayKmBaHma (0-32000 yacos).
YcTaHaBAMBAETCA CNeLuanmcTomM CePBUCHOM CyKObI. 3.3 CepBUCHbIN Napo/b: HOBbIN Napo/b
Ha BXOZ, B MEHIO CepBucCa.
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Cxembl NOAKNIOYEHUA KNanaHa nogmeca
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7. MexaHW4ecKkuit duastp
1. BXOAHOW 3/1eKTPUYECKMI KnanaH 8. MembpaHHbIit Moaynb
2. 31eKTPUYECKMil KnanaH npomblskin 9. COOPHWK nepmeata
3. aneKTPUYECKIit KnanaH noameca 10. peaykTop cbpoca OunLeHHas
4. Hacoc-no3aTop 11. peaykTop peunkna 9
5. Hacoc BbICOKOTO flaBneHus 12. 6aiinacHbli KpaH BOAa
6. HAacoC OYMLLEHHO BOAbI Hacoca BbICOKOro
nasneHua

YcTaHOBKa 06paTHOro ocmoca ¢ NoAMECOM UCXOAHOW BOAbI

, oy
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10 4 OpeHax
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UcxogHana Boaa 3 T
7 8
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0603HaueHus
7. MexaHW4ecknin dunbtp v
1. BXOAHOW 3N1eKTPUYECKMiA KnanaH 8. MembpaHHbIM MoayNb
2. 9N1EKTPUYECKMIA KNanaH NPOMbIBKM 9. cBOpHMK nepmeata
3. 3NeKTPUYECKMIA KNanaH NpombiBkM  10. peaykTop cbpoca OuunLEeHHanA
OYMLLEHHOM BOAOM 11. peayKTop peuukna
4. Hacoc-go3aTop 12. 6aiinacHbIit KpaH Hacoca BOAa 9
5. HacoC BbICOKOTO AaBeHns BbICOKOTO AasneHuns
6. HacOC OYMLLEHHO BOAbI

YcTaHoBKa 06paTHOrO 0CMOCa C MPOMbIBKOM NepmeaTom
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MPUNOMEHUE b

XypHan akcnnyataumum

Ecosoft MO ypHan akcnayataumm
[asneHue. Pacxop,
JaTaun Temne 6avinac
Bpema patypa flocnA B nep peunp Hacoca
BOAb! Ha Bxoge mex. MembpaHom cbpoca

mMmeaTa Rynaunmn
duneTpa mogayne ynAu

MO

JlaHHOE PYKOBO/CTBO ABNAETCA MHTENIEKTYaNbHOM COBCTBEHHOCTbIO KoMNaHuu Ecosoft. Konuposakue v nepeneyatka 3anpetyeHbl.©2020



PYKOBO/ACTBO MO 3KCNNYATALNN CUCTEMbI OBPATHOIO OCMOCA ECOSOFT MO MIDI 81

NMPUNOMKEHUE b

AKT NPUEMO-CAATOYHbIX UCNBITAHWUIA
YCTAHOBKM BOAOMOAroTOBKM «9KocodT MO»

CEPUIMHbBIN HOMEP CH-

HaumeHoBaHue paboTt Moanwce

1. [napasanyeckme UCnbITaHUA Ha yTeYKM

1.1 JasneHune Boabl B ycTaHoBKe 3 bapa

1.2 Bpema Bblgepku 3 yaca

1.3 YTeuku He obHapysKeHbl

2. MpoBepKa v peryanposKa UCNONHUTE/IbHbIX AaTYMKOB

2.1 HacTtpoiika KoHTpoOAAepa No CTaHAAPTHOM nporpamme

2.2. lpoBepka AaTymMKa Cyxoro Koga

2.2.1 NaBneHwne cpabatbiBaHus, 6ap

2.2.2 3apeprkKka cpabatbiBaHus, cek

2.3. TpoBepkKa AaTuMKa AaBaeHNA nepmeata

2.3.1. [asneHwue cpabaTbiBaHus, bap

2.3.2 3apeprkKa cpabaTbiBaHus, cek

2.4 MNposepKa paboTbl BXOAHOTO KNanaHa

2.5 Mposepka paboTbl KAanaHa NPOMbIBKM

3. MonnaBKOBbIN BbIKAOYaTENb

4. Hacoc-posatop

Komwucema B coctase:

3ameyaHua:
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