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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)

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

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-
A 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/L0?

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
Feed water flowrate

@ 0,2-0,4 MPa, m3/h 1,3-1,6 2,8-3,6 4-5 5,5-7 8-10 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 0,9x0,95x2,0 | 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, 6-9 11-14 | 17-23 | 25-30 | 3545 | 50-60
LPM

GPM 1,6-2,4 3-3,7 4,6-6 7-8 9-12 13-16
Efa cle flow rate, 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.

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

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

Top DIN rail in the power cabinet

a3 Q.
3-phase . . 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
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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.

> > D

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

o 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.

o 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.

o 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 B

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

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




INSTRUCTION MANUAL ECOSOFT MO MIDI SYSTEMS

14

RO SYSTEM

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;

¢ 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 230V, 50 Hz*,
2 xfuse2 A
Power 4 VA
IP code IP 65
Ambient temperature +5..+40 °C
Weight 0,25 kg
Dimensions (LxWxH) 60 x 120 x 250 mm
Permeate conductivity ranges 0...1000 uS/cm

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

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
RS RM845024AC Relay, 24 VAC coil
KM1 BF2510A220 3 pole, 25A contactor
X0 WKeé 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

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

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 [0 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, CISTOP 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 pS/cm conductivity range, on/off on
1.16 0...50 uS/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 pS/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
1.19is ‘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

Operation record
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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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6 | MPABWA 3BEPITAHHA | TPAHCMOPTYBAHHA 16
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LOOAATOK A. CXEMU NIA'EAHAHHA KNANAHA NIAMIWYBAHHA 35
[NOOATOK B. *KYPHA EKCNINYATALIT 36

MPpUCTPIN He NpW3HAYeHUI ONA BMKOPWUCTaHHA ocobamm (BKAKOYHO 3 AiTbMM)
30 3HWKEHUMM GIUYHUMM UM PO3YMOBMMM 34i6HOCTAMM abo Yepes BiACYTHICTb
KUTTEBOrO 0CBiAY abo 3HaHb, AKWO Ui 0cobun He nepebyBatoTb Nig, KOHTPONEM
abo He NPOIHCTPYKTOBaHI NPO BMKOPWUCTaHHA NPUCTPOIO 0CcobO0, AKa BiANOBIAaE
3a ix 6e3neky. [iTv NoBMHHI NepebyBaTu Nig KOHTPOAEM, LWLOD He AONYCTUTH rpu
3 NPUCTPOEM.
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OCHOBHI XAPAKTEPUCTUKU KEPYBAJ/IbHUX K/IATIAHIB

1. Onwuc

MpOMMCNOBI CUCTEMM 3BOPOTHOTO Oocmocy Ecosoft mpusHaueHi ana aemiHepanisauji Boau B
TEXHOMOTIYHMX, MYHILMNANbHUX, KOMEPUiHMX Linax. Cuctemn Ecosoft MO MIDI ounwatoTb BOAy
HM3bKOI Ta cepeaHbOI MiHepanisauji. YCi KOMNOHEHTU CUCTEMM, L0 KOHTAKTYOTb 3 06p061t0BaHO0
BOZ00, A0NYLEHI 10 BUKOPUCTAHHA B KOHTAKTI 3 Xap4OBUMM cepeloBULLLAMM | MUTHOK BOAOHD.
Mpouec 3B0POTHONO OCMOTUYHOTO OUYMLLEHHA BOAM BiAOYBAETLCA TaKUM YMHOM. BuxigHa Boaa
NOAAETLCA Ha YCTAHOBKY 4Yepe3 MexaHiuHi GinbTpu ANA OYMLLEHHA BiA rpybux AmMcnepcHmx
AOMILWOK. Ha upomy eTani y BoAy MOXAMBO A03YBAaHHA aHTUCKaNaHTy abo iHWWX peareHTiB Ana
3BOPOTHOIO OCMOCY 33 AOMOMOrOK A03aTopiB. [OTiIM HAacoc BMCOKOrO TUCKY MOAAE BOAY NiA,
TUCKOM [0 MeMbpaHHOro moayna abo naketa membpaHHMX MoAyANIB. Y npoueci membpaHHOro
noajny noTiK BUXiAHOT BOAM AiANTLCA Ha OYMLLEHY BOAy (nepmear) i oAy, 36arayeHy npucyTHiMu
Y Hill fOMiWKamK (KOHLLeHTPAT). YacTMHa KOHUEHTPATY CKMAAETbCA B KaHani3aljto, iHlWa YacTnHa
KOHLLEHTpaTy MOBEPTAETbCA MO AiHii yTUAI3aLii Ha BXi4 HAacoca BMCOKOrO TWUCKY i 3MilLY€ETbCA
3 BMXIAHOK BOAOK. BWTpaTM KOHUEHTPaTy, WO CKUAAETbCA, | MOBOPOTHOrO KOHUEHTpaTy
peryniolTbCa  PeayKTopamm CKUAQHHA | peuunkny. PeAyKTOp CKMAAHHA OOMEXye MoTiK
KOHLEHTPATY, L0 CKMAAETbCA B KaHanisaujto, L0 BM3HAYa€E CMiBBIAHOWEHHA MK BMPOOAEHUM
nepmeaTom i KOHLEHTpaToM (T. 3B. KOHBepcia abo «rigpasniuHnii KK4»). Peayktop peuukny
NiATPUMYE POBOUMIA TUCK Y MemBpaHHOMY Moayni, HeobXiAHMI AnA BMPOOHMUTBA nepmeary.
YUM BULLMM € TUCK Y MeMbpaHHOMY mMoayni, TUM Binblioto € BUTPaTa BMPOOAEHOro nepmeary.
Mif Yac BBeAEHHA B eKCn/yaTaLito Ta NEPBUHHOIO HaNALWTYBaHHA CUCTEMM 3BOPOTHOIO OCMOCY Ll
[Ba PeflyKTOpW BCTAHOB/IOIOTHCA HA HEOOXiAHI 3HAUYEHHS.
HenpaBwabHO BCTAaHOB/IEHI BUTPATW CKMAAHHA | PELMPKYNALLI0 MOXYTb NPU3BECTH
00 BiAMOBM CUCTEMWM 3a JiYeHi XBWUAMHM! MOXAMBI HacnigkM BKAOYAOTb
HEe3BOPOTHI  MOWKOAKEHHA MeMOpPaHHUX eNemeHTiB, NOWKoAKeHHA abo
PYVMHYBAHHA TiApaBAiyHOI YacTUHM CMCTEMM 3BOPOTHOMO OCMOCY | PU3MKKM ANnA
oneparopa.
MepmeaT NOAAETbCA Ha BMXiA nepmeaTty i CTiKae y 30ipHMK OuMLLEeHOi BOAW. BMPOOHMLTBO
3YMUMHAETLCA, KOAW 30iPHUK AOCATAE HANOBHEHHSA (33 CMrHA/IOM MONIAaBKOBOrO BUMMKaua) abo
B pasi BUHWKHEHHA TUCKY B NiHii Nepmearty, WO NO3HAYa€ HaMOBHEHHA rigpoakymynatopa abo
NOLWKOAMKEHHA NiHii nepmeaTy. BUpOBHMUTBO NOHOBAIOETLCA MPU BUMKHEHHI CUrHaNY.
CUCTEMHUMIN KOHTPONEp Kepye CUMCTEMOIO, 3afitOl04M HAcoC Ta EeNeKTPUYHI KnanaHu ans
3AjCHEHHA BUPOOHMLTBA abo rigpasniyHOro npommeaHHA membpaH. KoHTponep 34nTye CUrHaNm
pene TUCKyY, MONIaBKOBOrO BMMMKaYa, AaTYMKa TeMnepaTypu Ta eNeKTPonpoBiAHOCTI nepmearty i
30BHilWHbOro curHany « CTOMM». 3an1eKHO Bif, UMX CUrHaiB BiH BM3HAYa€ NOTOYHMI peXxnm poboTtn
cuctemu. EnekTponpoBiaHiCTb nepmeaty BigoOparkaeTbcA Ha AMCnel KOHTpoiepa.
[1oAaTKOBI KOMMOHEHTN MOXYTb BKAOYATH:
— [,03aTOPW aHTUCKaNAHTY Ta iHLWWX peareHTiB
— [OAATKOBMIM €NeKTPUYHWUIA KnanaH Ana nigmilyBaHHA BUXiAHOT BOAM A0 ouumleHoi abo ana
NPOMMBAHHA MemMbpaH oumnLLeHoo BoAo (AnB. [loaaTok A)
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2. Cneuudikauii

3a/IMWKOBOrO X/10pYy Nepes, O4MLWEHHAM Ha YCTaHOBL,i 3BOPOTHOIO ocMocy. Boaa 3i
CBEPA/IOBUH MOXKe MiCTUTM AOMILKK, TaKi AK CONi }KOPCTKOCTI, 3a/1i30, MapraHelpb,
CUNIKaTW, CIpKOBOAEHb, 3A4aTHI LWBMAKO BMBECTM Membpanu 3 naay. WKigansnin
BMN/IMB AEAKMX 3 HUX MOXKe DByTW HerTpanizoBaHO 3aCTOCYBAHHAM AHTWUCKANAHTY.
3pobiTb po3ropHyTMin NabopaTopHMA aHani3 BOAM Ta MPOKOHCYNbTyMTecAa 3
baxiBUAMM 3 BOAOMIATOTOBKM, NEPL HiXK 3aCTOCOBYBATM L0 CUCTEMY 3BOPOTHOMO

: BoponpoBigHa BoAa MOBMHHA OyTM OYMLLIEHA Bi4 MEXaHIYHUX OOMIWIOK i

OCMOCY.

BUMOrn>

150 mr/n CaCO3
KOPCTKICTb

3 mr-eks/n (°¥K)
3AN130 0,1 mr/n
MAPTAHELb 0,05 mr/n
CUNIKATH 20 mr/n
3ATA/IBHUI BMICT CONI 3000 mr/n
OKMNCNIOBAHICTb 4,0 mr/n 02
3AIMLWKOBUIA X10P 0,1 mr/n
CIPKOBOZEHb BiZICYTHICTb

2 y pasi HaABHOCTI UMX AOMILIOK Yy MEPEeBULLYIOUMX KOHLIEHTPALAX MOM/IMBE 3aCTOCYBaHHA
[103yBaHHA aHTUCKaNAHTY, BiAHOBHMKA abo iHWWX peareHTiB 418 CUCTEM 3BOPOTHOMO OCMOCY

TUCK HA BXOZ| 0,2...0,4 MMa
TEMMEPATYPA BOAM 10...25°C
MMAPAMETPW ENEKTPUYHOT MEPEXI 380 B, 50 Hz (Tpu dazn)
TUCK Y MEMBPAHHOMY MOAY/I, BAP 0,8...1,2 MMNa

[laHnii NocibHUK € iHTeNEeKTyanbHO BNACHICTIO KomnaHii Ecosoft. KonitoBaHHA i nepeapyk 3abopoxeri. © 2020



32 KEPIBHMLTBO 3 EKCM/IYATALIT CUCTEMM 3BOPOTHOIO OCMOCY ECOSOFT MO MIDI

CUCTEMA 3BOPOTHOIo ocMocy

TEXHIYHI XAPAKTEPUCTUKU (MOXYTb 3MIHIOBATMCA BMPOBHMKOM BE3 MOMEPEAMKEHHA)

CNEUNDIKALLIT MO-1 MO-2 MO-3 MO-1 MO-1 MO-1
S;g;:iﬂ;:;;ponyKTMBHme 1 ) 3 4 6 9
gg?&;a&‘*ﬂg‘fﬁgj’:::“”' en 13-1,6 | 2836 | 45 5,5-7 8-10 12-16
BuTpaTa BOAM Ha NPOMMBAHHA, N 130 130 130 270 270 400
CnoXkMBaHa NOTYXKHICTb, KBT 3 4 4 4 7,5 7,5
Posmipm 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 binblie 350 400 450 500 700 850
MpueaHyBanbHi po3mipun

BUXiAHa BOAA DN32 DN32 DN40 DN40 DN50 DN50
nepmeat DN25 DN25 DN25 DN25 DN40 DN40
KOHLeHTpaT DN32 DN32 DN40 DN40 DN50 DN50

PEKOMEHAOBAHI POEOYI MAPAMETPU?

CKUAQHHA KOHUEHTpaTy,

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

ranoH/xe 16-24 | 3-37 4,6-6 7-8 9-12 13-16
Efxi”p*‘y""”"" 75-95 75-95 | 75-110 | 50-80 | 125-200 | 110-150
rafioH/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

T BUXigHa BoAa NOBMHHA BiANOBIAATU Tabauui BUMOT. AKWO Byab-AKMX AaHWX HE BUCTadYae abo
[aHi He BiANOBIAAlOTb BMMOTram, 3BEPHITLCA A0 CNYKOM TEXHIYHOT NIATPUMKM ipMU-BUPOOHMKA.
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3. Mpoueaypa BCTaHOBNEHHA

YBara!
[0 BWKOHaHHA €/1eKTPOMOHTaXKY AOMYCKaloTbCA TiZIbKM 0CcOobM 3 HeobxigHow
KBanidikaujieto.

3.1 Po3millyliTe yCTAHOBKY Ha PiBHi NOBEPXHi, pO3paxoBaHilt Ha ii Bary. BcTaHOBITb 30ipHWMK
OYMLLEHOT BOAM MOPYY 3 YCTAHOBKOK. YBAXKHO OMMAHbLTE YCTAHOBKY Ha NpeameT MOLWKOAXKEHb
TpybHOi 06B’A3KM, 3aNipHO-Pery toBabHOI apMaTypu, Hacoca, MembpaHHUX KOpnyciB, Kopnycis
binbTPiB MexaHIYHOro nepefoYnleHHA, Wadn KepyBaHHA, Nepll HiXK NPOAOBXKYBATM MOHTaX
cucTemu.

3.2 BcTaHOBITb MEMbBPaHM B KOPMYCK TaKUM YMHOM.

Bin'enHanTe Kopnycu Bif NiABiAHMX i BiABiAHMX TpybonposoAis. s Luboro HeobxiaHo po3ibpatn
HanbAMK4Yy [0 Kopnycy 3'eaHyBanbHy mMydTy abo Kynbosuit KpaH. ®parmeHTn Tpy6, nia’eaHaHi
00 TopLiB Kopnycy, NOBUHHI ByTK BiNbHI AnA TOro, Wob MoXKHa OyN0 BUTATTM TOPLUEBI KPULLIKM
KOPMYCiB. 3HIMITb €1eMeHTM KPinJeHHA TOpUEeBMX KpWWOoK. [aa BUAYYEeHHA ChipanbHOro
KPIiNNeHHA 3arHyTWii KiHeub cnipani NOTPibHO NOTATHYTW A0 cepeamHM TopuA. AKWO Ha Topui
BCTaHOB/IEHI CTOMOPHI MiBKiNbLA, NOTPIOHO BUKPYTUTU FBUHTU i BUTATHYTM iX 3 Nasis. llicaa uboro
BUTATHITb TOPLEBY KPULLKY 3 aAanTepom membpaHMm.

YBara!

[oTpumyiTecs HanpAMKy MOTOKY, MO3HAYEHOro CTPINKOK Ha MembpaHHOMY
Kopnyci, nig 4Yac ycTaHoBKM MembpaHu. BuKkopucToByMTe milepuH abo iHWui
MaCTUNbHWUIA MaTepian, CyMicHWUIA 3 MemBpaHHUMK eflemeHTamn. He TopKaiitecs
noBepxHi MeMm6paHHUX enemeHTiB roMmmn pykamu!

3pobiTb Npopi3 B ynakosLi membpaHu. Yepes npopis BCTaBTe membpaHy B KOPMyC 30BHilWHIM
YUWIiNbHIOBANbHMM KifbLem Ha3ad. Hanpamok BBeaeHHs membpaHu BiAnoBiAHO A0 CTPINKM Ha
kopnyci. OcboBa Tpyba membpaHu NOBMHHA NOTPANUTM B adanTep, BCTAHOBAEHWUI Y TOPLEBI
KpULWL 3 NPOTWUAEKHOTO («KOHUEHTPaTHOro») 6oKy. KpULLIKY 3 KOHLEHTpaTHoro HOKy TaKkoX
MOXXHa 3HATK, WO NONErwmnTM YCTaHOBKY MeMbPaHH.

AKWO Kopnyc po3paxoBaHWii Ha ABi membpaHu abo binblie, HeobXiAHO 3aHYypWUTM NepLly
MembpaHy B KOPMyC, BCTAHOBUTU KOHEKTOP B il 0CbOBY TPyby 3 «BMXiAHOI» CTOPOHM, MOTIM
BiAKPUTM HAcTynHy membpaHy i NnpueaHaTH ii 40 Nepwoi, HafiBluM Ha KOHEKTop il nepeaHin Bik.
MicnA LbOro TaKoX 3aHYPUTHM i MOBHICTIO B KOpMNYyC. [1ica BCTAHOBAEHHSA BCIX €1eMEHTIB MeMbBpaHM
BCTAHOBITb Ha3a/ TOPLLEBY KPULLKY, NEPEKOHABLUUCH, LLLO NepexigHMK YBIMWOB B OCbOBY Tpyby
OCTaHHbOI MembpaHu. 3adikcynTe KpinaeHHA TOPLEBUX KPULWOK, Micasa Yoro 36epitb posibpaHi
YacTUHM TpyBHOT 068 A3KM.

3.3 [poBseaitb Tpydy abo WaaHr cMCTeMM BOAOMOCTAYaHHA [0 BXigHOro matpybka cuctemu.
YMoBHUI aiameTp Tpybu He NOoBMHEH OyTM MeHLWe HiX YMOBHWUI AiameTp nia’eaHaHHA
cuctemmn  (amB. cneumdikauii cuctemn). PeKOMEHAYETbCA BMKOPUCTOBYBATU MNAACTUKOBY UM
MeTasIonnacTMKoBy TPyOy abo KOPCTKMIA apMOBaHMIA WAAHT. [o ApeHaXKHOro BUXOAy YCTaHOBKM
HeobxiaHO NpueaHaTH ApeHaskHy Tpyby Ta niagectu ii Ao po3Tpyba BesHanipHOi KaHanisaui.
KiHeub ApeHaxkHoi Tpybu noBuHeH OyTWM 3adikcoBaHWA Ha HEBEeNMKiK BiacTaHi Bia Kpais
po3Tpyba, w06 3abe3sneunTn po3pme cTpymeHs. Lle HeobxiaHO Ans 3anobiraHHA BCMOKTYBaHHs
CTIYHMX BOA, Y APEHAXKHY NiHit0 cMCTEMM 3BOPOTHOTO OCMOCY. []0 BUXOAY O4MLLEHOT BOAM NOTPIOHO
nia’eaHat Tpyby abo wnaHr i nposectn Ao 36ipHMKa ouuweHoi Boau. [ia’eaHainTe Tpyby
nepmearty A0 36ipHMKa 3py4HMM cnocobom: NpoBesiTb TpyDy Yepes repmoBBeieHHA Y CTiHLi 6aka
abo BBeAiTh i Yepes BepxHilt OTBip. BinbHMI KiHelb TpyOu B Byab-AKOMY pasi noBUHEH ByTH
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Hag, piBHeM Boaw B Baky. Mpu nepLiomy 3anycky cuctemum abo nig Yac NPOMMBAHHA MicAA 3aMiHK
membpaHu Tpyby/WwnaHr HeobxigHo aictatv 3 6aka i 311MBaTK Mepmeart y KaHanisawjio.

3.4 TlomicTiTb NONABKOBUIA BUMMKAY Y BaK oUMLLEHOT BOAK.

MiaHimiTe banacToBy Wakby Ha HeobxiaHy BiACTaHb BiA NoniasLs, Wob 3abe3neunT 4oCTaTHIO
Pi3HWLIO PIBHIB YBIMKHEHHA | BMMKHEHHA YCTAHOBKM 3BOPOTHOrO ocmocy. [licna nepworo
3amnoBHeHHA 6aka nepekoHalnTecs, WO NoniaBelb BMUKAE Ta BUMMKAE CMCTEMY Ha MOTPIOHUX
piBHAX BOAM B HaKy.

3.5 AKLO ycTaHOBKA 3BOPOTHOIO OCMOCY PO3PaxoBaHa Ha MPOMMWBAHHA NEpPMeaToM, NPOBEAITb
Tpyby noaadvi nepmeaty B cnewjiaibHUA NaTpybOK BXOAY OYMLLEHOT BOAM.

AKWo nepenbayeHo BBIMKHEHHS i BUMKHEHHA YCTAHOBKM 3a 30BHiWHIM curHasiom «CTOM»,
BCTAHOBITb ABOXXWMbHWUI NPOBIA B KEPYBa/NbHOrO NPUCTPOLO B KNemun 6 i 7 KnemHoro 610Ky Ha
nnaTi KOHTPoNEepa, NPMOPABLLM 3 HUX 3aMUKa/IbHY MEPEMMYKY.

AKLWLO B yCTaHOBLj NepeabayeHo A03yBaHHA aHTUCKANaAHTy abo iHWMX peareHTiB, NpounTanTe
IHCTPYKLT 0 Hacoca-A03aTopa 3 HaALTYBAHHA A03YBAHHSA.

3.6 Tlig'eaHaiTe eNeKTPOXKMBAEHHA YCTAaHOBKM. [poBeaiTb Kabenb MuneneHHs B wWady KepyBaHHA
yepes KabenbHuit BBIA. Mia'eaHanTe Tpu dasn i HyAb A0 KpalHbOi NiBOI KAEMHOI KONOAKM Ha
HWKHIM DIN-pelili B po3’emu, nosHayeHi BiANOBIAHUMKM UMdpammn i BykBoto «N». YBIMKHITL
roNoBHMI AndaBTOMaT Ha BepxHiin DIN-peiui. 3eneHe cBiTAO pene KOHTponto a3 o3Havae
npaBuabHE NiA'€AHAHHA ENEeKTPOXKUBAEHHSA, OyAb-AKMIA IHWWIA CBITNOBMIA CUrHaN (4epBOHMI,
MUTOT/INBI 3€/1EHMIA | YEPBOHMIA) 03HAYAKTb MOMUIKM Nif'eAHaHHA ab0 HeNpPaBUIbHI NapameTpu
MepeXKi eNeKTponocTavaHHA.

fonosHuin  udastomar Pene
OvbaBToMaT  KMBNEHHA  KOHTPOMO
KOHTponepa a3

BepxHa DIN-pelika
wadu KepyBaHHs

HuskHa DIN-peiika | R
Wwadu KepyBaHHA 4

e N dede fy e e be

KnemHuk KoHTaktop
eNeKTpo Hacoca
KUBNEHHA
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3.7 T[pouenypa 3anycKy yCTaHOBKM:

3.7.1 PenyKTopu peuukny i CKMAAHHA MNOBMHHI OyTW MNOBHICTIO BiAKPWTI nepes novaTKoOm
eKcnayaTauii ycTaHoBKM. Buxig, nepmeaty HeobxifHO nepeHanpaBMTM B KaHaAi3auito Ha 4ac
nepLIoro 3amnycky.

3.7.2 YBIMKHITb AndaBTOMAT KMBAEHHA KOHTponepa. [licna nepexoay KOHTPO/Aepa B PerUM
«BMPOBHMLTBOY | 3aMyCcKy Hacoca BMCOKOrO TWCKY MAaBHO MPWKPWBaWTe PeayKTOp CKUAAHHA,
MOKM BUTPaTa CKMAQHHA KOHLEHTPATy (MOKasaHHA Ha POTaMeTpi CKMAAHHA) He NoTpanuTb y
AianasoH HeobXigHWX 3HaveHb (AMB. Tabauuto cneumdikauii). Micna ULOro NOYHITL NAABHO
3aKpuBaTU peayKTop peumnkay. Mpu ubomy byae nigsuLLlyBaTUCA TUCK Y MemBpaHHOMY MoayAi,
L0 BiAOOPANKAETbCA Ha BILANOBIAHOMY MaHOMETPI. Koan TUCK y memBpaHHOMY MoAyAi AOCATHE
1,0-1,1 MMMa abo nokasaHHA Ha POTAMETPI PeunKIy AOCATHYTb BE/IMYMHK, HaBeAeHOi B TabaumLi
cneumndikaLi, pegyKTop peLmKkay NoTPibHO 3aANWNTA B MOTOYHOMY MOOMKEHHI.

3.7.3 Bu1KOHaMTe yTOYHIOBAAbHUIA PO3PaxXyYHOK CKMAAHHA KOHUEHTPaTy 3a GOpMy/oto, BUXOAAYM
3 KoHBepcii 75% (AKLWO iHWe He 3a3Ha4YeHO BMPODHMKOM) i BUTPATM nepmeaTy 3a NOTOYHUMMU
NMOKa3HWKamun poTameTpa nepmeary:

ButpaTa nepmeaty
CKMAAHHA KOHUEHTpaTy = - BwTpata nepmeary

KoHBepcis

Hanpwknaa:

Butpata nepmeaty = 50 n/x8 (= 3 m3/roa)
KoHsepcia = 75% = 0,75 (cTaHAapTHa BEAUYMHA)
CKMAaHHA KoHLeHTpaTy = 50 / 0,75-50 = 16,67 n/x8

Bigperyntoiite BMTPATy CKMAAHHA KOHUEHTPATy PeayKTOPOM A0 PO3PaxyHKOBOTO 3HAYEeHHs.
lepeKkoHanTecs, WO MOKa3aHHA BCIX MaHOMETPIB i pOTaMeTpiB Ha YCTaHOBL BiANOBiAalOTb
AianasoHam y Tabanui cneumndikauii.

MaKcumanbHO JONYyCTUMMIA TUCK Y MembpaHHomy moayni — 1,4 MMa. AKwo B
BYaAb-AKUIA MOMEHT TUCK Y MeMBPaHHOMY MOAY/I NepeBuLLYE BEPXHIO MeXKY 3rigHO
3 Tabnnueto cneundikallii, BiaKpUATE peayKTop peuunKay, Wob 3HM3nTK ioro.

CTe)kTe 3a TUM, WObO CKMAAHHA KOHLEHTPaTy He 3HWMXKyBanocaA. AKLLO B Oyab-AKui
MOMEHT BMTpaTa CTa/la MEeHLWE HiXX OTPUMaHe 3HayeHHs, i HeobXiaHO 36inbWLNTK
33 JONOMOrOI0 PeyKTopa CKUAAHHA.

PeryntoiTe pefyKTopw Anle naaBHUMM pyxamun. He pobiTb pi3kMX NOBOPOTIB i He
NpUKNaganTe HaaMipHMX 3yCuab Npu 0bepTaHHI PYKOATOK.

> B B

3.7.4 3annwTe yCTaHOBKY npautoBaTn 1 roamHy, MpOTArOM LbOro Yacy fiK KOHUEHTpaT, TaK i
nepmeat NOBMHHI CKMAATUCA B KaHani3auito. CTexTe 3a MOKa3aHHAMM POTAMeTPIB i MAaHOMETPIB
— MOKA3aHHA He NOBWUHHI BIAXMNATUCA BiZ BCTAHOBNEHUX.

Yepes roamHy BMKOHAWTE MNPOMMBaAHHA MembpaH (KHonkoto START). BMMKHITb ron0BHWIA
nvdastomart. NpoBeaiTb TPYOKY/WNaHT nepmeaty B 36ipHMK ounLieHoi Boau. CucTema rotosa Ao
eKkcnayaTau,ji.
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4. MpaBuna MOHTaXy

. MoHTa) | nig’€eQHaHHSA CUCTEMM [0 KOMYHIKaLUiid MOBMHHI BMKOHYBaTMCA CEPBICHOM
CNy:K60t0 BUPOOHMKa abo iHWUMK daxiBUAMM, cepTUDIKOBAHUMM ANA NPOBEAEHHA TaKMX
pO6IT. MpUMILLEHHS, B AKOMY PO3MILLYETLCA YCTAHOBKA, Ma€E Bianosiaati sumoram BHilM ana
BMPOOHNYMX NPUMILLEHD.

. YCTaHOBKa He Npu3HayeHa ANA eKcrnyaTalii Ha BIiAKPUTUX MagaHumKax. He nonyckaeTbea
BM/IMB Ha YCTaHOBKY aTMOChepHUX sABWLL (omagu, nepenaay Temnepatyp, Tenjose
BMNPOMIHIOBAHHSA Bi, ONantoBanbHMX NPUCTPOIB ab0 NPAMI COHAYHI NpomeHi). KnimatnyHe
BMKOHaHHA YX/14.2 3rigHo 3 TOCT 15150.

. MoBiTPA POHOYOI 30HM HE MAE MICTUTK MapiB arpeCUBHUX PEYOBMH, 3BaKEHOro nNuay abo
BONIOKHWUCTUX PEYOBUH.

e CUCTeMa MOHTYETbCA Ha PiBHIM rOPU30HTANbHIM NoBepxHi. A AOCTyny A0 YCTaHOBKM ANs
PEeMOHTY i 0b6cnyroByBaHHA A0 ByAiBeNbHUX KOHCTPYKLiM HeObXiaHO nepeabaynTh 3a3opu:
npaBopyy abo niBopy4 He meHLle Hixk 500 Mm i 3Bepxy — He meHwwe Hixk 200 mm.

. MapameTpu eneKkTpnUYHOI Mepexi, A0 AKOI Nia'eAHYETbCA YCTaHOBKA, MOBWHHI BiANOBIAATH
NMacnopTHMUM BUMOram. YCi NiABiAHI eNeKTpUYHi 3'€AHAaHHA MOBUHHI OYTUM BMKOHaHI 3
ypaxyBaHHAM BMMOr 6e3nekn LWoAo 3a3eMNeHHA 06MafiHaHHA, Hanpyru Ta enekTPUYHOI
isonauii 3rigHo 3 TOCT 12.3.019 i MYE.

. AKICTb XMBWUNBHOI BOAM | TUCK Y CUCTEMI BOAOMNOCTAYaHHA NOBMHHI BiANOBIAATM NACNOPTHUM
Bumoram. MMiagiaHi Ta BiABiAHI TpybonpoBOAM MatoTb BiAMNOBIAATM MIiCLEBMM BMMOram
i 3abesneuvyBaT HeOOXigHY BWUTPATYy KMBUAbHOI BOAM | BiABEAEHHA KOHLEHTPATy B
KaHanisauito. KaHanisauinHe cknaaHHa mae 6yTv BUKOHAHO 3 «PO3PUBOM CTPYMEHS Y.

. O6’em 36ipHMKa OUYULLEHOT BOAM MOBMHEH OyTWM He MeHLe Hix 1,0 M3, BMCOTa He MeHwe
HiXk 1 M. MaTepian 36ipHMKa NOBUMHEH MaTK XiMiYHy CTiKICTb 40 TPMBAAOro BNAMBY BOAM
(HeipkaBHa cTanb, noninponineH). 36ipHUMK BCTAaHOBUTM Ha MiHIManbHIM BiacTaHi Big,
YCTAHOBKW, BCEPEAMHI BCTAHOBWTW NOMIaBKOBUIA BUMMKAY YCTAHOBKM 3BOPOTHOTO OCMOCY.

. Y pasi BCTaHOBNAEHHA [403aTopa aHTUCKaNaHTY AOBXMHA NiHIT BCMOKTYBaHHA f03aTopa He
NOBMHHA NepesuLLyBath 1,5 m.

. AKWO ANA OYMLLIEHHA BMXiAHOI BOAM BMKOPWUCTOBYETHCA 3aCUMHWUIA GINbTP, KOHTpoaep
YCTAaHOBKM MOBUHEH ByTU 3'eAHaHMIn 3 6OKOM KepyBaHHA dinbTpa Ana 3ynuHKKM poboTu
YCTaHOBKM 3BOPOTHOrO OCMOCY N Yac pereHepauii ¢inbTpa. Ana uboro knemm «STOP» Ha
nnaTi KOHTponepa (AMB. eNEKTPUYHY CXEMY KOHTPOEpa Lboro KepiBHULUTBA) NOBUHHI ByTK
3’elHaHi B NaHLIOT 3 penernHnmn sruxogamm 610Ky KepyBaHHA abo Knemamu 30BHiWHbOTO
MiKponepemuKaya Ha baoui KepyBaHHA dinbTpa.
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5. MpaBuna ekcnayartau,ii

5.1 lMpw ekcnayatauii yCTaHOBKK CAlifg, CyBOPO AOTPUMYBATMCA LbOro KepiBHUUTBA i 3araibHuUX
npasun TexHikK besneku nig vyac poboTn 3 enNeKkTPoobNafHAHHAM.

3a60pPOHAETbCA BMKOPWCTOBYBATU YCTAHOBKY B pasi HaABHOCTI NOLIKOAMEHb
Kabesto eNeKTPOKMBAEHHSA YCTaHOBKM.

5.2 pu ekcnayaTal,i ycTaHOBKM HeobxiaHo 3abe3neunTu ii poboTy Npu HOMiIHaZIbHUX 3HAYEHHAX
TUCKY i BUTPaTW BiAMOBIAHO OO BEUYMH, HAaBEAEHMX Y TEXHIYHMX XapaKTEPUCTMKAX, a TaKOX
He3nepebiiHe eNekTPOKUBAEHHS.

5.3 PerynapHo, He piAlle o4HOro pasy Ha MicAlb:
— KOHTPO/IIOBATH BiANOBIAHICTb MOKa3aHb MAaHOMETPIB | POTaMeTPIB 3aaHNUM 3HAYEHHAM;
— 3/i1CHIOBATM NePEeBIPKY rePMEeTUYHOCTI 3’€AHaHb, LiNICHOCTI eN1eMEHTIB YCTaHOBKMU.

5.4 [1ns KOHTPOAO POBOTU YCTAHOBKM NOTPIOHO BECTU KypHaN ekcnayaTauii (B 40AATKY), B AKOMY
dikcyBaTM napameTpu pobOTU YCTaHOBKWU. PekomeHyeTbca 06pobnaTu AaHi B AodaTkax Ans
HopMai3aLlii napameTpis poboTH cMCTEM 3BOPOTHOTO OCMOCY.

5.5 CBOEYACHO 3AiCHIOBATM 3aMiHy KapTpuasKka mexaHidyHoro ¢inbTpa y Mipy 3acmidyeHHsa npu
36iNblUEHHI Nepenaay TUCKY Ha ¢inbTpi 4o 0,1 MMa.

5.6 lepioaMyHO ANA BiAHOBNEHHS EKCMyaTaliMHUX XapaKTepMCTUK YCTaHOBKM HeobXxiaHo

NPoOBOAMTH XiMIYHE NPOMMBAHHA MembpaH y pasi:

®  3HMKEHHA NPOAYKTUBHOCTI yCTaHOBKM Ha 10-15% nOpiBHAHO 3 HOMIHaNbHOWO
NPOAYKTUBHICTIO;

e 36iNblUeHHA eneKkTponpoBigHocTi nepmeaty Ha 10—15% NOPIBHAHO 3 BUXIAHWM 3HAYEHHAM,
npW HE3MIHHOMY 3HaYeHHI eNeKTPONPOBIAHOCTI Ha BXOAI;

. 36i/blUEHHA Nepenaay TUCKY Ha memMbpaHHomMy moayni Ha 10—15% nopiBHAHO 3 BMXiAHMM
3HAYEeHHAM.

5.7 Micna BMKOHAHHA XiMIYHOrO MPOMMBAHHA MembpaHM Ta ii BCTAaHOB/MEHHS B CUCTEMy
3BOPOTHOrO OCMOCY, BBIMKHITb CMCTEMY i AalTe i1 nonpauoBati 1 rognHy, NPOTATOM LbOrO Yacy
BECb OTPUMAHMIN NepmeaT i KOHUEHTPAT NOBUHHI ByTK 3AKTI B KaHai3aLito. AKLLO Nicaa XimiyHoro
NPOMWBAHHA He BAAETLCA BIAHOBUTM PODOOUi XapaKTePUCTUKK, MeMbpaHy NOTPIBHO 3aMiHWUTK.

5.8 06 YyHWMKHYTM MiKpobionoriYHOro 3apocTaHHA MembpaH, ycTaHOBKa NOBMHHA NpaLLoBaTh He
MeHLLE HiXK 1 roAnHy Ha AeHb. Y pasi NpocTolo YCTaHOBKM bifblue HixK 48 roamH noTpibHa ximiuHa
KOHCepBaLis mMembpaHHMX enemeHTiB. KoHcepBalis MemMbpaHHUX eneMeHTIB 3ZiNCHIOETbCA
NpoKayyBaHHAM PO34MHY KOHCepBaHTa (1% po3unH meTabicynbdiTy HaTPitO) Yepe3 meMbpaHHMI
MoAyNb npotarom 30 XBUAMH abo NPUrOTYBAHHAM PO34YMHY Li€i KOHLEeHTpaLii 6esnocepeHbo
B MembpaHHoMy moayni. Mpu NoHoBAEHHI pobOTW yCTaHOBKM Micas 0B6pOobKM KOHCEpBaHTOM
BMKOHAMTEe NPOMMBAHHA YCTaHOBKM NpoTarom 1 roamnum 3rigHo 3 n. 5.7.

He ponyckaeTbca HaaAXOAXKEHHA A0 YCTAaHOBKM BOAM 3 KOHLLEHTPALLEWD BiIbHOTO

xnopy, wo nepesuitye 0,1 mr/n (8 06xig, ByriibHOro GinbTPa), OCKINBLKK Lie MOXKe
npw3BecTn 40 pyHYBaHHA MeMBPaHW.
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5.9 [1n9 3amiHn KapTpuasKa dinstpa:

— BiZ'EAHATM YCTAHOBKY Bif, MEPEXKI €NeKTPOXKMBAEHHS;

—nepeKkpuT1 Nosady BOAW i CTPAaBUTU TUCK;

— BIAKPYTUTW HWXKHIO Yawy GinbTpa, 3HATK Ti, YyHUKAOUM NonajaHHa BoAM Ha obnaaHaHHSA, Wo
3HaxoAMTbCA Nig, GiNbTPOM;

— BWUIMHATM CTapuii KapTPUAK, 3aMiHUTU MOrO HOBUM i MPUKPYTUTM Yaly GinbTpa Hasaz,

[0 Oronoska.

He nepesuLLyiiTe 3ycnnna 3aTAryBaHHA 2 Kr - M.

5.10 A 3amiHn membpaHu:

— Bifl'€/HATV YCTAHOBKY BifL MEpEesKi eNeKTPOXKMUBNEHHS;

— NepeKkpuTM Nogayy BOAM i CTPABUTU TUCK;

— Big'eaHaTM MembpaHHWIT Kopnyc Bi4 TPybonmpoBOAiB Ha AiHiAX nogadi BoAW, BMXOAY
KOHLeHTpaTy i nepmearty;

— 3HATW TOPLEBI KPULIKM KOpNycy;

— BUTATTU BMKOPWCTaHYy MemMbpaHy B HanmpAMKYy MOTOKYy BOAM (3a CTpinKoto). MpoLwTOBXHYTH
MembpaHy 3 BoKy niaBeseHHA BOAM i, 3aXOMNI004M, BUMHATY 3 NPOTUNERHOTO OOKY;

— BCTaBUTW HOBY MeMOpaHy, LOTPMMYIOYMUCh HaNPAMKY NOTOKY;

— BCTaHOBUWTM TOPLIEBI KPULLKK B KOPMYCH;

— BigHOBUTU Nig'eAHAHHA TPYHONPOBOAIB.

3a60POHAETLCA BUKOHAHHA Oyab-aKMX BUAIB POBIT 3 06CAYroBYBaHHA, PEMOHTY,
OUMLEHHA, NepemilleHHA ycTaHOBKM abo i godaTkoBux arperaTis (dinbTpis,
EMHOCTI AnA nepmeaTy TOLLO), KOAW YCTaHOBKa Npalutoe, nia'eaHaHa [0 cucTem
BOZO- Ta €/IEKTPOMNOCTaYaHHA.

3ab0poHAETbCA NiaAaBaTM MeMBPAHHMIA KOPMYC MEexaHiYHWM HaBaHTaKeHHAM
(yaapam, CTaTUYHMM HaBaHTaAKEHHAM TOLWO).

KomnaHia-BMpPOBHMK He Hece BiZAMOBIAANbHOCTI 3@ WKOAY, 3ano4igHy MoKynuesi
abo TpeTim CTOpoHaM Yepes HeJOTPUMAHHA LMX BUMOT.

6. NMpasuna 36epiraHHA i TPAHCNOPTYBaHHA

. YCTaHOBKY 3BOPOTHOMO OCMOCY NMOTPIOHO 36epirati B 3aKpUTOMY MPUMILLEEHHI, B YMOBaXx, AKi
BiA4NOBIfat0Th BUMOram LWoA0 NoBiTPA POOOYOT 30HM.

o MNepen TpMBaMM NPOCTOEM HEODXiZHO MPOBECTU KOHCEPBALL0O MeMOPaHHMX e/IeMEeHTIB.

e  TpaHCNoOpTyBaHHA YCTAHOBKM B 3aBO/CbKIl YNaKoBL,j [l03BO/IEHO BCIMa BUAAMW Ha3eMHOTO,
MOPCbKOro abo noBiTPAHOrO TPAHCMOPTY.

. Mif 4ac TPaHCNOPTYBaHHA He AOMYCKAETbCA TPUBAIMIA BMIMB HU3bKUX TemnepaTtyp i piskKi
MOLUTOBXM.
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7. YcyHeHHA HecnpaBHOCTEN

YBATA!

Byab-AKi  AiarHOCTWYHI  Ta  pemMOHTHI pPobOTM MNOBWMHHI  BMKOHYBAaTWUCA Ha
3HeCTpymeHin yctaHoBli. o poboTH 3 eNeKTPUYHOI YaCTUHOK AOMNYCKATLCA
TiNbKM 0cobu, AKi MatoTb BiAMOBIAHI Aonycku i KBanidikaujlo!go pynHyBaHHs

MembpaHm.

Mpobnema

MpununnHa

YcyHeHHA

Ha pene koHTponto das
He CBITUTbCA 3eNeHui
iHAMKaTOp

BifiCYTHICTb €NeKTPOXMBAEHHA

[epeBipTe Hanpyry B Mepexi, LinicHiCTb
Kabento enekTPOXKMBAEHHA, eNeKTPUYHI
KOHTaKTV B Wadi ynpasiHHA

HekopeKTHi napameTpu
ENEeKTPOXKMBAEHHSA (YePBOHMI
iHAMKATOP, MUTOTANBWIA
iHAMKATOP Ta iHWI CUrHANW, KpiM
3e/1eHoro)

[VBiTbCA B NACNOPTI Ha pene KOHTPOo
$a3 abo 3BepHITLCA 0 CAYKOM TEXHIUHOT
NiATPUMKM

KoHTponep He
3aMyCKaETbCA Nicna
BMWKaHHA AndaBTOMaTa

CnpautoBaHHA pene KOHTPOIo

da3

Ha ycTaHOBKy NOBMHHE NoaasaTu1cs
KUBNEHHS, BIANOBIAHE NAaCNOPTHUM
BMMOram

BunafaHHsa APOTY KUBNEHHS 3
pO3’eMy NAaTH KOHTpONEpPa

HagaiHo 3adikcyiTe 3aTUCKHUMM TBUHTaMM
APOTU XKMBAEHHA B po3’emax «220 V»
KNEeMHOI KONOAKM Ha NAaTi KOHTpoaepa
YCTaHOBKM

|HWi HecnpaBHOCTI

3BEPHITLCA A0 CAYKOM TEXHIYHOI NiATPUMKM

CnpautoBaHHA
(BUMKHEHHS)
andasTomarta nicna
3anycKy YCTaHOBKM

MapameTpu mepexi
€NeKTPOXKMBNEHHA He
BiANOBiAaOTL BUMOram

Ha ycTaHOBKy NOBMHHE nofasatunca
cTabinizoBaHe kumeneHHs 380—400 B, 50 Iy,
6e3 nepenaais/nafiHHa Hanpyru.

|HWi HecnpaBHOCTI

3BepHITLCA A0 CAYKOM TEXHIYHOT NiATPUMKM

MicnAa BMUKaHHA
KOHTPONEP He BXOAUTb Y
pexnUm «BUpoBHULTBOY

KoHTponep y pexxumi
«OYikyBaHHA»

¢ [lepeBipTe piBeHb BOAM i MONOXKEHHA
NOMAaBKOBOrO BUMMKaYa B
HaKoNWYyBaAbHi EMHOCTI

¢ [lepeBipTe NiHil0 NepmeaTy Ha HaABHICTb
BUTUHIB i MepeLLIKoA, NOTOKY BOAM

 [epeBipTe TUCK Y riApOaKyMyNAaToOPI, AKLWO
/0ro BCTaHOB/NEHO

KoHTponep y pexxkmumi «Cron»

HagaiHo 3adikcyiTe nepemnuky B pos3’emax
«STOP» KNeMHOi KONOAKM Ha nAaaTi
KOHTpoONepav
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Mpobnema

MpununnHa

YcyHeHHA

Hacoc BMCOKOro TUCKY
He 3aMyCcKaeTbCA, KoK
KOHTPO/IEP Y PeXUMI
«BupobHULTBON

BunagaHHA APOTY KMBAEHHA 3
pos’emy

o [lepeKkoHaMlTeCH, WO APIT KepyBaHHA
KOHTaKTOPOM (AMB. e/1. CXemy) HaZiiHO
3adikcoBaHmMit y pos’emi «F» rpynu «PUMP»
KN€MHOT KONOAKM Ha NaaTi KoHTponepa
YCTaHOBKM.

¢ [lepeKkoHaliTecs, WO APOTU Kabento
YMBJIEHHA Hacoca 3aKpinsieHi B pos’emax
2 (basm), 4 (Hynb) KOHTaKTOpPa B
PO3NOAINbHOMY LLNTKY

IHWi HecnpaBHOCTI

3BepHITLCA A0 CAYKOM TEXHIYHOT NiATPUMKM

KoHTponep y pexumi
aBapii Yyepes HU3bKKA
TUCK (nicns 5 cnpob
YBIMKHEHHS Hacoca)

HW3bKMIN TUCK BOAM Ha BXOAi B
YCTaHOBKY

MepeKkoHaTecs B TOMy, WO NapameTpu
CUCTEMM BOAOMOCTAYaHHA BiANOBIAAOTL
NacnopTHUM BUMOram yCTaHOBKM

MepernH/3acmiveHHs
niasiaHoro wnaxra abo
HeaoCTaTHIM AiameTp Tpyom

YCyHbTE NepernHu i 3acMmiveHHa niaBigHol
TpybKM abo wnaHra.

He BukopucToByiTe foBri TPyOM Manoro
nepepisy

3acmiyeHHA BxigHoro
MexaHiuyHoro ¢inbtpa

MepesipTe cTaH KapTpuaKa dinbTpa i
3aMiHiTb 1Oro B pasi notTpebu

IHWi HecnpaBHOCTI

3BepHITLCA A0 CAYKOM TEXHIYHOT NiATPUMKM

MigsueHa
€1eKTPONpPOBIAHICTb
nepmeary

TemnepaTypa BOAM Ha BXOA,
BULLE 3a LONYCTUMY

BumipaiTe TemnepaTypy BoAM i
nepeKoHaiTeca B TOMy, LL,O BOHa BiANOBIAAE
nacnopTHUM BUMOram

HeKkopeKTHO BCTaHOBAEHO
TUCK Y MeMBPaHHOMY Moayi i
CKMO@HHA KOHUEHTpaTy

3anuLWiTb MOKa3aHHA POTameTpiB i
MaHOMETPIB YCTAaHOBKM Ta 3BEPHITLCA A0
CNYXKOU TEXHIYHOT NIATPUMKM

AKicTb BOAM He BiANOBIAAE
BMMOram

MepeKoHaTecs, WO NOKA3HWKM aHanily Boan
B8i/1NOBIAAIOTb NACNOPTHUM BUMOram

MowKoaXeHHA
YLWiNBbHIOBANLHOIO KinbLA
membpaHHoro enemeHTa abo
3’eaHyBanbHOT MydTU

3aMiHITb yLiNbHIOBabHE KinbLe

3abpyaHeHHa membpaHu
(cynpoBOAKYETLCA 3HMKEHOIO
NPOAYKTUBHICTIO 33 NepmeaTom)

BuKoHaWTe XimiyHy pereHepauito
(«npommBaHHA») MeMBpaHHWX enemeHTIB

MexaHi4He NoWKOoAKEHHA
membpaHHOro enemeHTa

3aMiHiTb NOWKOAKEHNA MEMOPAHHWIA
enemeHT

IHWi HecnpaBHOCTI

3BepHITLCA A0 CAYKOM TEXHIYHOT NiATPUMKM
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Mpobnema MpununnHa YcyHeHHsA

BumipsaiiTe Temnepatypy Boau i 38ipTe 3

3aHaZTo HK3bKa TemnepaTtypa . ;
NacnopTHUMMU BUMOTamMu BiANOBIAHO A0

BOAM, LLLO NOAIETHCA

cneundikaui
3HMKEHA - —
NPOAYKTUBHICTS 3 HeKkopeKTHO BCTaHOBAEHO N 3anuuwitb NoKasaHHA POTameTpis i
nepmeatom TUCK y MembpaHHOMY MoAyAi i | MaHOMETPIB YCTaHOBKM Ta 3BEPHITLCA A0
CKMAQHHA KOHLEHTpaTy CNYXKOU TEXHIYHOT NIATPUMKM

BuKoHawTe XiMmiyHy pereHepaujto («xim.

3abpyaHeHHA MembpaHn )
NPOMMBAHHA») MeMBpPaHHUX ENeMeHTIB

3BepHITbCA A0 CAyKOM
TEeXHIYHOI NIATPUMKN

KOHTPOJIEP

1. XapakTrepucTukm

IHWi HecnpaBHOCTI

KoHTponep OC 5000 npu3HayeHWin And aBTOMATMYHOrO abo Py4YHOro KepyBaHHS pPobHOTOHO
3BOPOTHUX OCMOTUYHMX YCTAHOBOK.

KoHTponep OC 5000 3abe3nevye:

— aBTOMAaTUYHE BBIMKHEHHA | BUMKHEHHA YCTAHOBKM 33 CWUrHa/IOM AaT4MKa PiBHA B 3DipHUKY
nepmeaty abo TUCKy B NiHii nepmeaTy 3 nonepeaHim riapasaivHUM NPOMMUBAHHAM;

— aBapiliHe BUMMKAHHSA YCTAaHOBKM 33 CUrHaNaMM AATUMKIB CYXOro xoay, HaZ/IMLLIKOBOrO TUCKY B
moayni;

— BMMMKAHHA YCTAaHOBKM 33 30BHILHIM curHanom «CTOMM»;

— riapasniyHe NPOMMBaHHA MeMbpaH 3a TMMYACOBOO LIMKAOrPamoto;

— TOCTIHUIA KOHTPO/Ib €/1eKTPOMNPOBIAHOCTI Ta TemnepaTypu nepmeaty npuv BUKOPUCTAHHI
KOMBIHOBAHOrO AaTUYMKa, WO BXOAMUTL 10 KOMMNIEKTY NOCTaBKM;

KoHTponep nepenbayae MOKAMBICTb KepyBaHHA AOAATKOBUM eNeKTPUYHMM KAanaHoM 3a ABOMA
cxemamu nig’eaHaHHA (AMB. 4OAATOK):

— 3 NiAMIiWYBaHHAM BUXILHOI BOAY;

— 3 NIPOMMBAHHAM MeMbpaH NepmeaTom.

KoHTponep TakoX NiaATpUMYE TaKi QyHKLUI:

— nig’eAHaHHA SK HOPMasIbHO BIAKPUTUX, TaK i HOPMasIbHO 3aKPUTUX AATUMKIB TUCKY | PiBHS;

— aBTOMaTMYHE KOperyBaHHsA NOKasaHb e/1eKTPONPOBIAHOCTI NepmeaTy Bif Moro Temnepatypw;
— MOX/MBICTb aBapiHOTO BUMMKAHHA YCTAaHOBKM 4Yepe3 MepeBULLEHHA MOKa3aHb
€/1eKTPONPOBIAHOCTI NepmearTy;

— NpocTe KanibpysBaHHA AaTYMKa eNeKTPONpPOBIAHOCTI Y ABOX TOYKAX;

— 3aXMCT MEHI0 HanalWTyBaHb, KanibpyBaHb i cepsicy BiAMNOBIAHMMM NAPOAAMU, MOXKIUBICTb
3MiHM NapoANiB;

— MOX/MBICTb BMMMWKAHHA YCTAaHOBKM aBTOMATM4HO 4Yepe3 MeBHWI Yac HanpautoBaHHA 3
OMOBILLEHHAM KOPUCTYyBaYa;

— MOX/MBICTb KEpyBaHHA AK CONEHOIAHMMM KnanaHamu (3a ABOMPOBIAHOK CXEMOI), TaK i
3acyBKamMu i3 cepBonpMBoAamMu (3a TPMNPOBILHOK CXEMOIO);

EneKkTpoHHa cxema KoHTpoaepa 3abe3neyye BUCOKY NepeLlkoa03axmLLEHICTb | HafilMHICTb poboTK
3aBAAKM rasibBaHiYHI PO3B’A3LI BXOAiB | BUXOAiB KOHTPOIEPa.
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KOHTPOJIEP

2. Cneuundikauin

EnekTpoxunBneHHa 230 B, 50-60 I, 3an06iKHKUK 6 A
MoTy*HicTb 4 BA

Knac 3axucty IP 65

[onyctima Temnepatypa B NPUMILLEHHI 5..40°C

Bara 0,25 kr

Poamipw (OxLWxB) 60x120x250 mm
MeKi BUMiptoBaHHA eNeKTPonpoBiAHOCTI NpKn POHOTI 3 KOMBIHOBAHUM

[ATYMKOM, LLLO BXOAMTL 40 KOMMAEKTY NMOCTaBKM (06MPatoTbeA B MEHIO 0..50 mKkCa/cm

! 0...1000 MKCMm/cm

HafaLWTyBaHb)
MpumiTKa:

1.Cxema ana MO 3 Hacocamu ao 7,5 KBT.

2.B fy»KKax BKa3aHO nepeTuH Kabento B MM2 (x2,5), AKLLO NepeTuH He BKa3aHo —3actocyBaTu 0,5
MM2.
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KOHTPOJIEP

O6nagHaHHA WMUTa

Mo3Hau. Kopg, npogykty ObnagHaHHA
AO OC5000EN KoHTponep OC5000
Al SM1P1400 ABTOMaAT. BUMMKAY 3aXMCTy ABUTYHA
A2 C4P1 Astomart C4 1-nontocHui
KF1 PMV50A575 Pene koHTposto das
TR1 TDTRO15 TpaHchopmatop 15 BT 230/24 B =,
SB1 8LM2TB6344 KHonka rpubonoaibHa
R1..R4 RM845230 Pene miniaTiopHe, 230 B =
HL1 AD220VACR Jlamna curHanbHa YyepsoHa 230 B =
HL2 AD24VADCR Jlamna curHasbHa YepBoHa 24 B =/=
R5 RM845024AC Pene miHiaTiopHe, 24 B =
KM1 BF2510A220 KoHTakTop 3-nontocHuii, 25A
X0 WK6 Knema reuHToBa WK 6
X1..X2 WK25UVO Knema remHtosa WK 2,5

Nia'eaHaHHA 30BHILLHIX NPUCTPOIB

Knemn Hanpyra ObnagHaHHA
X0/1—X0/3 400 B unBNEHHA ycTaHoBKK, Tpn das3n 230 B =
X0/N UBNEHHA YCTaHOBKM, HENTpanb
X0/GND N2 3ax1cHe 3a3emneHHA YCTaHOBKM
X1/1—X1/2 230B =~ Hacoc-n03atop aHTMCKanaHTy
X1/3—X1/5 230B =~ BXiZHW eNeKTPONpPUBOAHMIA KpaH
X1/6—X1/8 230B =~ EneKkTponpMBOAHMI KpaH rigponpommBaHHa
X1/9—X1/11 230B = BavinacHWi enekTponpuBOAHMIA KpaH
X2/1—X2/2 5B 30BHILWHIN CUTHAN 3YMUHKK
X2/3—X2/4 5B Pene HM3bKOro TUCKY BOAM Ha BXOAj
X2/5—X2/6 5B Pene BUCOKOro TUCKY BOAM Ha MembpaHi
X2/7—X2/8 5B Pene BMCOKOro TUCKY BOAW Nepmeaty
X2/9—X2/10 5B MonnaskoBse pene pisHA BoAK
X2/11—X2/12 |24B = MonnaBKoBe pese PiBHA aHTUCKANaHTy
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KOHTPOJIEP

3. Pexxumum pobotu

Mpautotounii KOHTpoNep MoKe nepebyBaTM B OAHOMY 3 peXMMiB PobOTM: «BMPOBHMUTBOY,
«3ynnHKa», «lMNpommBaHHA 1», «pommBaHHA 2», «O4ikyBaHHA», «ABapia». [pn BMUKaHHI
KOHTpONep BigobOpaxae Bepcito MiKponporpamu Ta NEpexoauTb Yy pexum «BupobHMLTBOY,
AKLLO HEMAE CUrHany, WO 306ipHMK 0YMLLEHOT BOAM HAaNOBHEHWI (Bif NOMNNABKOBOTO BUMMKaYa),
i curHany pene TUCKy nepmeaty. HanawTyBaHHA Ta KepyBaHHA KOHTPONEPOM 3AiMCHIOETHCA
KHomKamu [> START i [JSTOP Ha nepeaHiit naHeni. MoTouHMIA pexum i BaxkamBea iHGopmaLia
Bi0OPaKaOTLCA Ha piaKOKpUCTaniYHOMY Anchael. PO3MUKaHHA naHuUtora mixk knemamm «STOP»
Ha nnaTi KOHTposepa npu3Bede A0 MNepexody KOoHTponepa B pexum «Cton» 3 byab-AKOro
NOTOYHOTO PeXunmy. Jna NoBepHeHHA A0 NepepBaHOro PeXMMY NOTPIOHO 3aMKHYTU NAHLLIOT MiX
knemamm «STOP». LLi K1emu MOKyTb BUKOPWUCTOBYBATUCA AnA 3abesnedyeHHs dyHKUiOHYBaHHSA
NPUCTPOIB, HanNpWKAag, MexaHiyHoro ¢inbTpa NonepeaHbOro OYUWEHHA, ANA 3YNUHKKM poboTh
YCTaHOBKM Mif, Yac pereHepadii ¢inbtpa. ONuc pexxmnmis KOHTpoepa.

BMPOBHULITBO

Y pexxunmi «BMpobHMLTBO» yCTaHOBKA CNOXMBAE BMXiAHY BOAy | BUpobnae nepmeat. KoHTponep
nepebyBaE B LbOMY PEXKMMIi 338 YMOBM BiZCYTHOCTI CUrHAIB NOMNNABKOBOTO BUMMKaYa, pese TUCKY
nepmearty Ta aBapilHUX CUrHaniB.

CTaH eNeKTPUYHMX BUXOAiB KOHTPONEPa B peXmMi «BUPOBHULTBOY

Hacoc Buc. TUCKy | HacocK-a03aTopu BBIMK.
BxiaHWI KnanaH BILAKPUTUI
KnanaH npomusaHHa 3aKpUTHI

BIAKPUTUI (AKLWLO B N. 1.3 NporpamyBaHHA KOHTponepa
BCTaHOBNEHO «0»)

KnanaH nigmillysaHHA
3aKpUTKI (AKLWoO B N. 1.3 nporpamyBaHHA KOHTpoONepa

BCTAHOB/IEHO HEHY/IbOBE 3HAYEHHA)

ABapiiHWI cUrHan BUMK.

Ha gucnnei nonepemiHHO BifobOpakatoTbCA 3arasbHMIA Yac HanpautoBaHHA, 3aMWOK Yacy [0
cepBicHOrO 06CNYyroByBaHHA (AKWO MOBIAOMAEHHA MPO cepBicHE OOCNYroBYBaHHA BKIOYEHO
40 n. 3.1 nporpamyBaHHA KOHTponepa), Temnepatypa i enekTponpoBiAHICTL nepmeaTty (3a
HaABHOCTI AaT4MKa LMX NOKa3HWKIB). OQHOKpaTHE HaTUCKaHHA KHOMKM > START BUKNMKAE pexmm
«MpommBarHa 1». HatuckaHHA KHomkM > START aga pasw npotarom 0,5 CEKyHOM BUKAMKAE
pexnm «MpommBaHHA 2». HaTucKaHHA KHonKK [ STOP BUKAMKAE peskMM «3ymunHKa» (pydHuin).
MpY HaAXOAXKEHHI CUrHany pene BMCOKOro BXiZHOMO TUCKY, pene HU3bKOro BXiAHOro Tucky abo
BMCOKOI e/1eKTPONpPOBIAHOCTI NepmeaTy KOHTPOep Nepenae 40 pexxumy «ABapia».

NMPOMMBAHHA 1

Mig, yac npommBaHHA No1 membpaHHMn moaynb (Moayni) NPOMMBAIOTLCA MOTOKOM BMXiAHOI
BOZM 3 BE/IMKOKO BUTPATOO, MPU LibOMY BCA MPOMMBHA BOAA CKMAAETLCA B ApeHaK. [[poMMBaHHA
Nol BMKOHYETbCSA aBTOMATMYHO B PEXMMI «BUPOOHMLTBO» 3 MepioAMYHICTIO, 33Z1aHOK B KpoLi
nporpamyBaHHa 1.5, y pexxumi « OUikyBaHHA» 3 NePiOANYHICTIO, 334aHOI0 B KPOLLi MPOrpamyBaHHA
1.6, @ TakoXK NpuW Nepexomi 3 Pexnmy BUPOOHULTBA A0 PEKMMY OYiKyBaHHS. «[TpomuMBaHHA 1»
MOXKe ByTM BUKAMKAHA BPYYHY HAaTUCKAHHAM KHOMKY .
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CTaH eneKkTpUYHMX BUXOLiB KOHTPONEpa B pexnmi «[TpoMmBaHHA 1»
Hacoc Buc. TUCKy i Hacocu-ao3atopu BBIMK.
BxiaHWA KnanaH BIAKPUTUI
KnanaH npomusaHHs BiAKPUTUIA
KnanaH nigmillysaHHa 3aKpUTHIA
ABapiiHWI curHan BUMK.

HaTtuckanHa kHonku [JSTOP npunuHae npommeky N2l inepemmnKkae KOHTPOAEP Y PEXUM 3YMUHKMN.
HatuckaHHsa kHonku [> START npunuHae npomueky Nel i 3anyckae npomusky No2. HaaxoasKeHHs
CUrHaNy pene HU3bKOro BXiAHOMO TUCKY abo BMCOKOrO BXiZHOrO TUCKY Npu3Beae A0 Nepexosy B
penm aBapii. KOHTPOIb HU3LKOrO BXiAHOIO TUCKY Nia Yac npommeaHHa Nel abo No2 moxe byTun
BMMKHEHWIA y KPOLLi NpOorpamyBaHHA KOHTponepa

NMPOMWBAHHA 2
Mia yac npommeaHHsa No2 membpaHHi Moay/i MPOMMUBAIOTHCA NepMeaTom 3i 36ipHMKa oUMLLEHOT
BOAM, WO NOAAETLCA Yepes crneuianbHuii NaTpyboK HACOCHO CTaHLLIEID OUMLLEHOT BOAM.

OnAa MOXNMBOCTI 34jCHEHHA NpommBaHHA No2 cucTema 3BOPOTHOTO OCMOCY
NOBMHHA ByTW YKOMNAEKTOBaHa eN1eKTPUYHUM KNanaHOM NiaMillyBaHHSA.

MpommnBaHHa NO2 34iMCHIOETbCA aBTOMATMYHO nicaa npommBaHHs Nol, akwo B n. 1.3
NporpamyBaHHA KOHTPO/MEpPa 3afaHO HEHYNbOBE 3HaueHHA. MOro MOMHa BUKAWMKATY BPYUHY
HaTMCKaHHAM KHoMKK > START nig yac npomumsarHa Nol abo noaBifiHUM HaTUCKaHHAM

KHomku [> START nig yac BUpOBHULTBA.

CTaH eNeKTPUYHMX BUXOLAiB KOHTPONEpa B peXKUMi «[TpOMUBaHHA 2»
BBIMK. (AKWo B N. 1.4 NnporpamyBaHHA KOHTPO/Epa BCTAHOBNEHO
. «BBIMK.»)

Hacoc Buc. TUCKyY i HacocK-A03aTopK
BMMK. (AKLWO B N. 1.4 NporpamyBaHHA KOHTPONEpa BCTaHOBAEHO
«BUMK.»)

BxiaHWI KnanaH BiAKPUTUIA

KnanaH npommBaHHA BiAKPUTUI

KnanaH nigmiwysaHHA BiAKPUTUIA

ABapiNHUI cUrHan BMMK.

HaTuckanHAa kHonkm [ STOP npunuHAe npommBaHHA N2 i nepeBoAUTb KOHTPOIEP Y PeXUM
3yNuUHKKM. HaTucKaHHA KHomKm > START npunuHse npomusaHHa N2 i nepesoanTb KOHTponep
Y pPeXunm BUPOOHMLTBA abo peXkMm OYiKyBaHHA (3aN1€XKHO Bif, CUrHanNiB pene TUCKYy nepmearty i
MOM/IaBKOBOTO BMMMKaYa).
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OYIKYBAHHA

Y peXknmi o4ikyBaHHA BUPOOHMUTBO 3yNMHEHOo, cuctema nepebyBae y CTaHi FOTOBHOCTI BiAHOBUTM
BUPODOHULITBO OUMLLEHOT BOAW. KOHTPONEP BXOAMTDL Y PEXMM OYiKYBaHHA NPU OTPUMAHHI CUrHany
pene TUCKy NepmeaTy abo NONIaBKOBOro BUMMKAYa.

CTaH eNeKkTPUYHMUX BUXOAiB KOHTPOIepa B pexkMmi « O4ikyBaHHA»
Hacoc Buc. TUCKyY i Hacocu-go3aTopw BUMK.
BxiaHuit KnanaH 3aKpPUTUI
KnanaH npomwuBaHHA 3aKpUTUI
KnanaH nigmiwysaHHA 3aKpUTUI
ABapilHWI curHan BUMK.

HaTtuckaHHa kHomku [ STOP nepemkHe KOHTPOEP Y PEXUM 3ynuHKM. HaTUCKaHHA KHOMKK  [>
START nepemkHe KOHTponep:

— Y pexum BMPOOHULTBA, AKLWO BIACYTHI CUrHanu pene TUCKY NnepmeaTty Ta MOM/AaBKOBOro
BMMMKaYa, abo

— y pexkum npommsaHHa Nol (i No2, AKwio B n. 1.3 BCTAHOBAEHO HEHYNbOBY TPMBAICTb), Nicns
4Oro KOHTPO/Iep MOBEPHETLCA B PEXMM OYiKyBaHHA. [MichA NPUNUMHEHHA CUTHany pene TUCKY
nepmeaty abo NonaaBKOBOro BUMMKa4a KOHTPOEP NOBEPHETLCA B PEKUM BUPODHMLTBA.

ABAPIA

Y pexunmi aBapii BUPOOHULTBO 3yNMHEHO A1 3aXMCTy CUCTEMM Y Pasi BUHUKHEHHA Hebe3neyHux
YMOB eKcnayaTtauii. Pexkum aBapii BMMKAETbCA B Pa3i HAAXOAKEHHA CUTHANIB:

— HW3bKOTO BXiZHOrO TUCKY (471A 3aXMCTY Bif, «CyXOro Xxo4y» Hacoca),

— BMCOKOTO BXiZIHOrO TUCKY (1A 3aXMCTY Big, MEXaHIYHOTO MOLIKOAKEHHS),

— BWCOKOI e/1eKTPONPOBIAHOCTI NepmeaTy (MOKAMBO NOLWKOAKEHHA MeMBPAHHMX eNeMEHTIB).

CTaH eNeKTPUYHMX BUXOLAiB KOHTPONEPA B pPEXUMI «ABapia»
Hacoc Buc. TUCKyY i HacocK-Ao03aTopun BUMK.
BxigHW KnanaH 3aKpUTUI
KnanaH npomueaHHA 3aKpUTKI
KnanaH nigmiwysaHHA 3aKpUTUI
ABapiiHWiA curHan BBIMK.

PexkMm aBapii Moxe ByTu 3aBepLIEHO TiIbKM BPYYHY HaTUCKaHHAM KHomku > START. Mepep,
BMXOAOM 3 pexmmy «ABapia» HeobXiIHO NePeKOHATUCA, O NPUYMHY BUHUKHEHHA peXMMY
yCyHeHO. HaTuckaHHA kHonkn C1STOP nepeBese KOHTPONEP Y PEXUM 3YNMUHKN.

3YMUNHKA

Y pexkumi «3ynuHKa» BUPOOHULUTBO 3yNMUHEHO A0 HAAXOAKEHHA CUrHANY NPO BUXi4, i3 3yNUHKM.
PeKMM BUKIMKAETLCA HAaTUCKaHHAM KHOMKK [ STOP B byab-akomy pexunmi poboTu KoHTposepa
abo eNeKkTPMYHUM CUrHaNOM Ha BXoam 6, 7 Ha nnati KoHTponepa (knemu «STOP»). Buxig, i3
3YMUHKM 3AIACHIOETLCA HaTUCKaHHAM KHOMKM  [> START 8 nepliomy BUMNaAKy i NpUNMHEHHAM
€N1eKTPUYHOIO CUTHANY Ha N1aTy KOHTPO/iepa B APYroMmy BUMNAAKy.
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CTaH eNeKTPUYHMX BUXOAiB KOHTPONEPA B PEXUMI «3YMUHKa»
Hacoc Buc. TUCKY | HacocK-A03aTopw BUMK.
BXigHWi1 KnanaH 3aKpUTUI
KnanaH npommBaHHA 3aKpUTHI
KnanaH nigmilysaHHA 3aKpUTHIA
ABapilHWI cUrHan BUMK.

4. NporpamysaHHA

[Ona  KOpekTHOi poboTu  KoHTposnepa HeobXiAHO 3anporpamyBaTv  MapameTpu  Moro
dYHKLUioOHYBaHHSA. LIi napameTpmn moxKyTb ByTU 3MiHEHI B OYAb-AKUIA MOMEHT Y Oy Ab-AKOMY PEXMMI
YCTaHOBKM, NPU BUMKHEHHI enekTpoeHeprii BOHM 36epiratoTbea. [11a BHECEHHA 3MiH 40 Nporpamm
HeobXxiAHO HAaTUCHYTK | yTPUMYBaTM NPOTArom 8 cekyHa KHonky [JSTOP no nossu Ha agucnnei
3anpoleHHA MeHto. [1nAa nepemillleHHA B MEHIO i 3MiHM HanaluTyBaHb KOHTpoaepa
BUKOPUCTOBYIOTbCA KHOMKM [> START i [0 STOP. HaTuckaHHa kHonku [> START nepemillye
Kypcop BMpaBo Ha 0AHYy NO3ULji0 | NpW A0CATHEHHI OCTaHHbOT NO3KLT 3HOBY NOBEPTAE MOro

Ha NoYaToK pAdKa. HatuckaHHA KHonku [ STOP:

— KOIM KypCop PO3TalloBaHMI Nig OyAb-AKUM YUCNOBUM 3HAUEHHAM, 3Di/bLUYE 3HAUEHH:A Ha 1;
— KO/MIM Kypcop PO3TaloBaHMM Nif OyAb-AKMM 3MiHHMM 3HaYeHHAM (Hanpuknag, NC y n.1.9
MEHIO Ha/aLWTyBaHb), 3MIHIOE 3HAUYEHHA 3MIHHOT Ha HacTymnHe AONYCTUME;

— KO/IM KypCOp PO3TallOBaHWMI Nif, cMMBONOM &gt;, NiATBEPAKYE BBEAEHI AaHi Ta NepeBoAnTb A0
HACTYMHOTO NMYHKTY MeH!HO.

CTpyKTypa meHto 3aBO/ACHKI HAaNAWTyBaHHA

1. MeHto HanawTyBaHb (naposb) 0000
1.1 3aTpMMKa BBIMKHEHHA Hacoca 10 cek
1.2 TpmBanictb NnpommneaHHa 1 60 cek
1.3 TpMBanicTb NPOMMUBAHHA 2 0 cek
1.4 cTaH Hacoca nig 4ac NPOMUBaHHA 2 BUMK.
1.5 nepioANYHICTb NPOMUBAHHSA B PEXMMI «BUPOBHULTBOY 4rop,
1.6 nepioAMYHICTb NPOMMUBAHHA B peXXMMi « OUiKyBaHHA» 24 ron
1.7 pene HM3bKOro TUCKY NPW NPOMMBAHHI BBIMK.
1.8 TMN pene HWU3bKOro TUCKY NO
1.9 3aTpuMKa BUMKHEHHA NPU CNPaLbOBYBaHHI pene HU3bKOro TUCKY 3 cek
1.10 TMN pene BMCOKOrO TUCKY NC
1.11 Tvn pene TUCKY nepmeary NC
1.12 3aTpvMKa BUMKHEHHA NPY CNpaLboByBaHHi pene TUCKy nepmeaty | 1 cek
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1.13 TN paTyumnka piBHA NC
1.14 3aTpyMKa cnpauboBYBaHHA AATYMKA PiBHA 1 cek
1.15 pianasoH BumiptoBaHHa enektponposigHocTi (0...1000 mkCm/cm) BBIMK.
1.16 gjanasoH BUMiptoBaHHaA enexktponposigHocTi (0...50 MkCm/cm) BUMK.
1.17 nopir BUMKHEHHA Yepes nepesuLLEeHHA e1eKTPOonpoBIAHOCTI 0 MKcm/cm
1.18 3aTpMMKa BUMKHEHHA Yepes NepeBULLEHHA e1eKTPONPOBIAHOCTI 0
1.19 patymk Temnepatypu BBIMK.

1.20 TemnepaTypa nepmeary (AKLWO AaTYMK TemnepaTypu BiaCyTHil)

1.20 AinbHWK TemnepaTtypu (AKWO AaTYMK TemnepaTypu NpUCyTHIi)

1.21 HoBwuiA Naponb

2. MeHto KanibpyBaHHsA (naponb)

2.1 BCTAHOBNEHHA NEPLLOT TOYKM

2.2 BCTAHOBJIEHHA APYroi TOYKM

3. MeHto cepsicy (naponb) 0000
3.1 6710KyBaHHSA NicaA 3akiHYeHHsA nepiofy cepsicy BMMK.
3.2 nepioa cepsicy 500 rog,

3.3 HOBWIA CepBiCHWI Naponb

1. MeHo HanawTyBaHb.

[na BxoZy B MeHI0 HanawTyBaHb 3 OyAb-AKOro pexxnmy poboTh yCTaHOBKM HEODXIAHO HAaTUCHYTK
i yTpumyBaT NpoTArom 8 cekyHs kKHonky [ STOP 4o noaAsu Ha Aucnnei 3anpolleHHA MeHK
HanalWwTyBaHb. Mpu HaTucKaHHi [> START y 3anpoLeHHI MEHIO HaalTyBaHb KOHTPONEP 3annuTye
Napo/sib MeHo HanalTyBaHb (nonepeaHbo BcTaHoBneHo 0000). Mpu NpaBWMAbHOMY BBEAEHHI
napons KoHTponep nepexoAuTb A0 n. 1.1 mMeHK HanawTyBaHb, NPW HenpaBuAbHOMY MNaponi
39BNA€TbCA nosigomneHHa ERROR, Ha Aucnnein BUBOAUTLCS 3aNpOLIEHHSA MeHIO KanibpyBaHHsA.
Mpw HaTUCcKaHHI KHOMKKM [ STOP y MeHto HanalTyBaHb KOHTpoO/ep Bigobparkae 3anpoLlleHHs
MeHIo KanibpysaHHA. Mpun ycniluHOMY BXOAiI 0 MEHIO HanalTyBaHb KOHTPO/AEp MPOMOHYE Taki
HaCTPOMKMN.

1.1. YBIMKHEHHA Hacoca: 4ac 3aTPMMKM BBIMKHEHHS Hacoca BMCOKOro TUcky (0—-255 cek) Ha
noYaTKy pexknMmy «BUpobHMUTBOY» NicAsA BIAKPUTTA BXiAHOrO KnanaHa.

1.2. MpomumBaHHsa 1: TpuBanictb pexmmy «lpommsanHa 1» (0—255 cek). Akuio sctaHosneHo 000,
«[TpoMMBaAHHA 1» HEe BUKOHYETLCA.

1.3. NpoMMBaAHHA 2: TPMUBANICTb pexmnmy «[TpomMMBaHHA 2»

(0—255 cek). Arwo BcTaHoBneHO 000, «[MpoMMBaHHS 2» HE BUKOHYETHCA.

1.4. YBIMKHEHHA Hacoca MiZ 4ac NMPOMMBAHHA 2: AKWO BCcTaHoBaeHO BMMK., Hacoc BMCOKOro
TUCKY He 3a/1y4a€eTbCA.

1.5. YacToTa npomuBaHb y pexmnmi «BMpobHMUTBOY»: nepioamyHicTs (0—255 roa) npyvmycoBoro
rifpaBniyHOro NPOMUBAHHA B PEXMMI «BUPOBHULTBOY. Y pasi BCTAHOBMEHHS HY/IbOBMX 3HAYEHb
NPOMUBAHHA B PEXKMMI «BUPOBHMLTBO» HE BUKOHYETHCA.

1.6.4acToTa nNpommBaHb y PEXMMI O4ikyBaHHSA: nepioanuHictb (0—255 roa) npumycoBoro
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ripaBAiYHOrO MPOMMBAHHA B peXkMMi «O4iKyBaHHA». Y pasi BCTAaHOBNEHHA HY/NbOBUX 3HA4eHb
NPOMUBAHHA B peXMMi « O4ikyBaHHA» HE BUKOHYETHCA.

1.7.KoHTpoOAb cTaHy pene HM3bKOTO TUCKY Mifg, Y4ac MPOMMBAHHA: AKLWO HaNaLWTYBaHHA BUMKHEHO
(BMMK.), nig 4yac NnpoMmBaHHA KOHTPOIEP HE pearye Ha CnpaLboByBaHHA pene HU3bKOro TUCKY.
1.8.Tvn pene HU3bKOro TUCKY (pene TUCKy BoAM Ha Bxofi y Hacoc): NO — HOpManbHO BiAKPUTUN,
NC — HOpPManbHO 3aKPUTUNA.

1.9.3aTpmMmKa cyxoro xoay: Yyac (0—255 cek), NpoTArom AKoro cucTema byae 3aMWaTUCA B PeXMUMI
«BrpobHMUTBO» NicNsA cnpauboBYBaHHA pesne HU3bKOTo TUCKY (CyxWid Xia Hacoca).

1.10. Tun pesie BUCOKOTO TUCKY (pesie TUCKY BOAM Mic/a HAacoca BUCOKOro TUCKY): NO — HOpMaibHO
Biakputnii, NC — HOPManbHO 3aKPUTUIA.

1.11. Tun pene T1cky nepmeaty: NO — HopmanbHO BiakpuThii, NC — HOpManbHO 3aKPUTUI.
1.12. 3aTpumKa P nepmeaty: 3aTpMMKa BUMKHEHHA CUCTEMM 33 CUTHANIOM pefie BUCOKOTO TUCKY
nepmearty (0-255 cek).

1.13. Tun nonnaBKkoBoro nepemmnkada: NO — HopmanbHo Biakputnii, NC — HOpmaabHO 3aKPUTUIA.
1.14. 3aTpy¥MKa AaTyMKa PiBHA: 3aTPMMKa BMMKHEHHA CUCTEMM 33 CUrHa/JOM AaTyMKa PiBHA
rnepmeaTy B HaKOMMYyBa bHi EMHOCTI.

1.15. [liana3oH BMMiptoBaHHA €/1eKTPOMNpPOBIAHOCTI: AKLWO BMbpaHo BBIMK., KoHTponep 6yae
BMMIpPIOBATV €N1eKTPONpPOBIAHICTb y Aiana3oHi 0...1000 MKCm/cm.

1.16. [iana3oH BMMIpIOBaHHA eNeKTPONpoBiAHOCTI: AKWO BMbpaHo BBIMK., koHTponep 6yae
BMMIPIOBATV €N1eKTPONpPOBIAHICTb y Aiana3oHi 0...50 mKkCm/cm.

1.17. Nopir BUMKHEHHA 3a TDS-meTpom: Mnopir aBapilHOrO BUMKHEHHA CUCTEMW 3BOPOTHOTIO
OCMOCY Yepes BMCOKY eNeKTPOonpOoBIAHICTb Nnepmeary.

1.18. 3aTpuMKa 4epe3 eNeKTPONPOBIAHICTb: 3aTPMMKA BUMMKHEHHA YCTAHOBKW 4Yepes
nepesuLLEHHA NOPOry eNeKTPOoNpPOoBIAHOCTI MepmeaTy, BCTaHOBAEHOrO B MyHKTI meHto 1.17. AKwio
nopir aBapiltHOro BUMKHEHHS YCTaHOBKM He BCTAHOB/IEHO (BCTAHOBNEHO HY/bOBE 3HAYEHHS), Lew
MYHKT MEHIO HE € aKTUBHUM.

1.19. [JaTumk TemnepaTypu: AKWO AATYMK TemMnepaTypu He € aKTUBHUM, HEOBXiZHO BPYyYHY
BBECTW TemnepaTypy nepmeaTy B HACTYNMHOMY MyHKTI MeHto HanawTysaHb (1.20). AKLWO AaTYMK
TemnepaTypu akTUBHMIA, TO HACTYMHWUIA NMYHKT MEHI0 HanawTyBaHb (1.20) HeAOCTYNHWA.

1.20. TemnepaTypa nepmeaty B rpaaycax Lenbcia. TemnepaTypa nepmeaty HeobxiaHa oA
KOPEKTHOro BigobpakeHHa enekTponpoBiAHOCTI nepmeary.

1.21. HoBWiM Nnaponb MeHIO HaNalTyBaHb i MEHIO KanibpyBaHHA.

2. MeHio KanibpyBaHHA.

Y UbOMY MEHIO 3/iMCHIOETLCA KanibpyBaHHSA AaT4yMKa eNeKTPONpPOoBIAHOCTI y ABOX ToyKax. licaa
3aKiH4YeHHA pobOTU B MeHIO HaNalTyBaHb abo CKacyBaHHA 3aNPOLLIEHHA HAaTUCKAHHAM KHOMKM
[JSTOP Ha ancnnei BioobpaskaeTbCs 3aNPOLIEHHSA MEHI0 KanibpyBaHHA. Mpn HATUCKaHHI KHOMKM
[> START KoHTpO/iep 3anNuTye Napo/b MeHI0 HanalTyBaHb i KanibpysaHHsa (n. 1.21 nporpamyBaHHs
KOHTponepa, nonepeAHbo BcTaHosneHo 0000). Mpu nNpasuabHO BBEAEHOMY Maposi KOHTPoEp
nepexoantb 40 N. 2.1 meHo KanibpyBaHHA, NpU HENPaBMAbHO BBEAEHOMY Naponi 3'ABAAETbHCA
nosigomneHHs ERROR, nicna 4oro KoHTponep Bigobparxkae 3anpoLleHHA MEHHO CepBicy.

[nA  BCTAHOBNEHHA Mepwoi TOYKM  (HyNbOBa  €1eKTPOMPOBIAHICTb)  PEeKOMeHIyeTbCA
BMKOPUCTOBYBATU CyXWIM AaTYMK Ha nosiTpi. Mpu upomy B n. 2.1 BcTaHosnoeTbea 0. MoXHa
BMKOPWCTOBYBATW CTaHZAPTHUI PO3UMH 3 Manolo eNeKTPONpPOBIAHICTIO, TOYHE 3HAYEHHA AKOI
HeobxiaHo BBecTM B M. 2.1. InA BCTaHOBAEHHA APYroi TOYKM BUKOPUCTOBYETLCA PO34YMH 3 BinbLl
BMCOKOIO e1eKTponpoBiaHicTio. BaxaHo, Wob enekTponpoBiaAHOCTI CTaHAAPTHMUX PO3UMHIB Byn
nigibpaHi TaKMM YMHOM, WOH OYiKyBaHi 3HAYEHHS eN1eKTPONPOBIAHOCTI NepmeaTy NOTPanAsAn B
AianasoH MiXK HUMU.
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2.1 BcTaHOBNEHHA NepLuoi TOYKK. 19 BCTAHOBAEHHA NEpPLUOi TOYKM NOTPIOHO BUTAMTM AaTYMK 3
TPMMaya i BUAANNTU HaZAMLKKM BOLM YUCTMM nanepom abo TKaHWHOL. icna Toro, AK NoKasaHHA
€/1eKTPONPOBIAHOCTI Ha AUcnael KOHTposepa y BEPXHbOMY PAAKY cTabinisyloTbeA (HeobxigHo
novyexatn 3—5 xBUAKH), kKHomnkamu > START i [JSTOP cnig ssecTu 3HadeHHa 000 i niaTreepamTh
BBeAeHHA. Micns UbOro KOHTponep nepenae A0 HACTyNHOI TOYKM KanibpyBaHHA. AKWO A1a
BCTAHOBJ/IEHHA NePLOi TOUKN BUKOPWUCTOBYETLCA CTaHAAPTHUIA PO3UMH, MPOMUTUIA i BUCYLLIEHWIA
[OaTYMK €NeKTPONPOBIAHOCTI OMYCKaOTb Y CKAAHKY 3i CTaHAAPTHMM PO3YMHOM i Nicaa cTabinizauji
3HaAYeHHA y BEPXHbOMY PAAKY AMCNAEeA BBOAATb €1eKTPONPOBIAHICTb CTaHAAPTHOMO PO3YMHY B
HUXXHBOMY PAAKY.

2.2 BcTaHOBNEHHSA Apyroi TOUKW. [N BCTAHOBAEHHSA ApYroi TOYKM MPOMMUTIUIA 3HECONIEHOK BOAOH
i BUCYLIEHWI AaTYMK €1eKTPONPOBIAHOCTI ONYCKaloTb Y CKAAHKY 3i CTaHAaPTHMM PO3YMHOM i Nicas
cTabinisauii 34MTaHOro 3Ha4YeHHA Yy BEPXHbOMY PAAKY AMCMAeA BBOAATb €1eKTPOMnpOBiAHICTb
CTaHAAPTHOrO PO3YMHY.

Micna nioTBepA)KeHHA BBEAEHHA Ha eKpaHi 3'aBnseTbca nosigomneHHs OK i KoHTponep
BiflODpaKae 3anpoLeHHA MEHIO CepBicy.

3. MeHto cepsicy.

MeHto cepsicy. Y LbOMYy MeHIO BCTaHOBIOETLCA MEPIOAWYHICTb HaragyBaHHA MPO CepBiCHe
06CNYroByBaHHA YCTAHOBKM, @ TaKOM BCTAHOB/OETLCA ONOKyBaHHA POOOTM YCTAaHOBKM nicas
3aKiHYEHHA 3a4aHOro MixcepsicHoro nepioAy. s BXoy B MEHIO CepBicy 3 BYAb-AKOro pemmy
pobOTK YCTaHOBKM HEOBXIAHO HAaTUCHYTK 11 YyTPUMYBaATW NPOTArOM 8 cekyHA kHonKky [ STOP no
NnosABM Ha AMCNAeil 3aNpOoLLIEeHHNA MeH0 HanawTyBaHb. a4 nepexoay A0 MeHto cepsicy HeobxiaHo
ABa pa3un HaTUCHYTM KHonKy CISTOP, i Ha Ancnnei 3'ABNAETLCA 3aNPOLIEHHA MEHIO HaNaLWITYBaHb.
[inA BXody B cepBicHe MeHo MOTPiBHO BBECTW CepBICHWUI Maposb (nonepesHbO BCTAHOBIEHO
0000), AKNI1 MOXKHA 3MIHUTK B M. 3.3 MEHIO cepsicy.

3.1 BNOKyBaHHA: BBIMKHEHHA/BUMKHEHHSA 610KyBaHHA poBOTH YCTaHOBKM 3BOPOTHOMO OCMOCY
nicns 3akiHYeHHA 3a4aHoro B N. 3.2 cepBicHOro nepioAy. AKWO OA0KYBaHHS He aKTMBOBAHO, TO
B peXunmi «BUpOBHUUTBO» MNicAA 3aKiHYEHHA cepBiCHOro nepiody niAe 3BOPOTHIM BiaNiK yacy,
TaK 3BaHa nepepobKa. AKLLO BAOKyBaHHA aKTMBOBAHO, TO MiCAA 3aKiHYEHHA CepBiCHOro nepioay
ycTaHoBKa Oyae 3abn10K0BaHa i Ha ancnaei 3’ABUTbCA NOBiAOMAEHHA «Ba0OKYBaHHA cepBicy, Mpu
UbOMy poboTa ycTaHOBKM byae 3abnokoBaHa. LLLo6 3HATM 610KyBaHHA, HEOBXiAHO YBINTU B MEHIO
cepsicy i BCTAHOBUTM HOBUIA cepBicHMIA nepioa y n. 3.2.

3,2 TMepiog, cepsicy: nepiog poboTW yCTaHOBKM 3BOPOTHOTO OCMOCY A0 MOABW HarafyBaHHA
npo HeobxiaHicTb npoBeaeHHsA cepsicHoro obcnyrosysaHHA (0—32000 roa). BcTaHOBAOETHCA
daxiBuem cepBicHOI CyKou.

3.3 CepBicHWI Napo/b: HOBWIA Mapo/ib Ha BXid 40 MEHIO CEPBICY.
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[IO[ATOK A

Cxemu nia’eAHaHHA KnanaHa nigmiwyBaHHA

BuxigHa Boga

10 A

12

-0

11
O—le—
8

Mo3HaveHHs

1 — BXiZHWIT €NeKTPUYHMIA KnanaH
2 — eNeKTPUYHUIA KnanaH
NPOMMBAHHA

3 — eNIeKTPUYHUIA KNanaH

4 — Hacoc-po3atop

5 — Hacoc BMCOKOTO TUCKY

6 — Hacoc o4neHoi Boan

-
>

7 — mexaHiyHuit dinbTp

8 — membpaHHUit moay/b
9 — 36ipHUK nepmeaty

10 — peayKTOp CKUAAHHA
11 — peayKTop peuukny
12 — bainacHuii KpaH
Hacoca BUCOKOrO TUCKY

OunweHa Boaa

—Lo)e

YCTaHOBKa 3BOPOTHOMO OCMOCY 3 NiAMILLYBaHHAM BUXiZHOT BOAM

BuxiaHa Boaa

Mo3HaveHHs
1 — BXiAHWI eNeKTPUYHMI KNnanaH

2 — eNeKTPUYHUI KNanaHNpoOMMBaHHA
3 — eNeKTPUYHWI KNanaH NPOMMUBAHHA

OUVLLEHOIO BOAOIO

4 — Hacoc-fo3atop

5 — Hacoc BUCOKOIO TUCKY
6 — Hacoc ouuLLeHol Boan

[EEN
o
|-
L

7 — mexaHiyHui dinbTp

8 — membpaHHuit Mmoaynb
9 — 36ipHUK nepmeaty

10 — peayKTOp CKMAAHHA
11 — pepyKTOp peunkny
12 — b6avinacHuit KpaH
Hacoca BUCOKOrO TUCKY

OuunweHa Boga

YCTaHOBKa 3BOPOTHOrO OCMOCY 3 MiZAMiLLYBaHHAM BUXIiAHOI BOAM
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OOJATOK b

ypHan ekcnayartauii

Ecosoft MO. HypHan ekcnayataldii.
Twck. BuTpara
maraisac | e | Vuwew | i | o | vacocs
Ha Bxoai Mex. H6paHHOMY Meap EnL; ‘I)I HHﬂ‘
dinbTpa moayni 3 yAAl
MO
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[OAATOK B

AKT MPUUMANBHO-30ABA/IbHUX BUNPOBYBAHb
YyCTaHOBKM BoZoNiarotosku «Ekocopt MO»

CEPINHUIN HOMEP

CH-

HaiimeHyBaHHs pobiT

Mignunc

1. ligpasniyHi BMNPOo6YBaHHA Ha BUTOKM

1.1 Tuck Boau B ycTaHoBLi 3 bapa

1.2 Yac BUTpPUMYBaHHA 3 roanHu

1.3 BUTOKIB He BuABNEHO

2. NepesipKa i peryntoBaHHA BUKOHABYMX AATUMKIB

2.1 HanawTyBaHHA KOHTPOMEPa 3a CTaHAAPTHO NPOrPamoio

2.2. NepeBipKa AaT4YMKa Cyxoro xoay

2.2.1 TUcK cnpalboByBaHHsA, bap

2.2.2 3aTpMMKa CNpaLboBYBaHHA, CeK

2.3. NepeBipKa AaTyMKa TUCKY NepmeaTy

2.3.1. Tuck cnpauboByBaHHA, 6ap

2.3.2 3aTpMMKa CNpaLbOBYBaHHA, CeK

2.4 Mepesipka poboTu BXiAHOrO KnanaHa

2.5 Mepesipka poboTv KNanaHa NPOMUBaHHA

3. [onnaBKOBUIA BUMMKAY

4. Hacoc-po3atop

Komiciqa y cknaai:

1.

3ayBaXKeHHsA:
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