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l. GENERAL INFORr\{Al'I()N

1.1. Nдmе.

Modemization of the existing automated control system of process of Demineralized Water Unit
РА-6300 (Demin. Wаtеr unit;.

1.2. Reason апd purpose of purchasing thе ргоdчсt.
Basis: Protocol No: 14 dated November 29,2019 ofthe Scientific and Technical Сочпсil
аррrочеd Ьу the Gепеrаl Director of "Shurtan Gas Chemical Complex", LLC.
"Activities рlап fоr 2022 aimed at ensuring the implementation оГthе identified priorities and
indexes оf"Shчrtап Gas Chemical Complex", LLC approved Ьу the Chairman ofthe Вошd оf
"UzbekneftegM", JSC dated 1 0.0|.2022.
Protocol of the Scientific and Technical Corrncil of the Shurtan Gas Chemical Complex ýо: 06
dated September З0, 202l.)

Due to the fact that the existing Automatic Control System "Aquatech International LLC" (USA,
2000) Demin. water of the РА-6300 чпit in the Utility shop of "ShurИп Gas Chemical
Complex", LLC is morally апd physically obsolete, апd potential fаilчrеs in the ореrаtiоп oГthis
system will lead to large material losses. The management оf "Shчrtап Gas Chemical Complex",
LLC decided to replace the standard automation system ofthe Demin. water unit РА-6З00 to
ensure есопоmiсаl, reliable and safe operation.

This Technical assignment has been developed to receive proposals frоm potential
participants for wоrk to rерlасе the existing automated control system (ACS), including the
supply of equipment, insta|lation and commissioning.

Modemization of the existing ACS of the Demin. Water unit РА-б300 with the
implementation ofadditional functions, both in the software and hаrdwаrе.

Centralized сопtrоl ofthe technological рrосеss, continuous measulement, display and
registration oftechnological parameters, as well as presentation of iпfогmаtiоп about the state оГ
technological equipment in а form convenient for operational реrsоппеl.

Detection, рrоmрt display and registration оf limit deviations oftechnological ршаmеtеrs,
and соmраrisоп йth peгmissible (regulatory) values.

Displaying iп the fоrm ofgraphs (trends) the history of the process and the ýtate ofthe
equipment for any period of time.

Registration and presentation to the счstоmеr ofthe results of wоrk on the сrеаtiоп оГАСS of
the Demin. Wаtеr unit РА-6300, оп manufacture and adjustment of individual means (haTdware,

software, information) and software and hаrdwаrе (software and methodological) system
complexes is caпied ouI iп accordance wiЙ the terms of the A$eements.

Place of operation - "Shчrtап Gas Chemical Complex", LLC.

1.3. Information about novelty (mапчfасfuге / рrоdчсtiоп уеаr of the product)

The supplied equipment fоr replacement ofACS shall Ье new, produced not еаrliеr than
2022, was not in service, not restored, not in storage, апd also not рrеsегчеd (which was not iп
use, not previously used, including, its сопsumеr properties were not rеstоrеd).

1.4 Stages of development / mапчfасtчrе of ACS

- Реrfоrm the replacement of aggregate automation in опе stage during the рlаппеd shutdown of
the plant ( 10- 15 days ofa complete shutdown ofthe plant, including days fоr start-up), which
includes the followings:



_ algorithms оf ACS start-stop;

- control of actuators and transmitters of ACS;

- provision of iпfоrmаtiоп and operating modes of the ACS in graphical апd digital fоrm,
automatic presentation оf iпfоrmаtiоп about preventive and emergency situations, mеmоrizаtiоп
оf controlled parrameters fоr а сеrиiп period before and after ап еmеrgепсу shutdown;

- maintaining ofa given output steam рrеssrге, steam tеmреrаtчrе оr volumetric productivity оГ
the plarrt;

- data trmrsmission to the чрреr level of Shчrtап Gas Chemical Complex's control system.

- Composition апd content of works;

- Inspection ofthe operating facility апd collection оГthе necessary information to саrrу out
wоrk to replace the existing control system;

- Development ofdesign solutions for ACS and its parts;

- Development, execution, coordination and approval of dосчmепИtiоп in the amount required
to реrfоrm wоrk оп сrеаtiоп of development оr adaptation of ACS;

- Training ofthe Счstоmеr's personnel;

- Manufacturing, factory teýting and supply of equipment;

- Pre-commissioning works;

- Preliminary tests, pilot operation and ассерИпсе tests;

2. ScoPE оF USE

Рчrроsе of ACS Demin. water rmit РА-6300 is ап automated control and regulation оf
demineralized water pToduction for the needs of "Shurtan Gas Chemical Complex", LLC.

3. TERMS оF USE

3.1 Gепеrаl terms of цsе.

Requirements for General system.

. Acs shall Ье developed as а hierarchical distributed system using standard interJayer
exchange protocols. ACS components shall meet the following basic requirements:

. sоftwаrе modularity;

. hardware modularity;

. openness of software and hаrdwаrе standmds;

The main functions of the system:

. Acs is designed to perform the functions of automatic control, regulation, control and
protection, ensuring trouble-free long-term ореrаtiоп оГ steam production. The system shall

реrfогm the foIlowing functions:

. mапаgеmепt functions;

. adjustment Гrrnctions;

. information functions ;

. storage of history Йthiп а certain time.



З.2 AdditionaUspecial requirements fоr ореrаtiопз

. the work реrfоrmеd shall Ье оfрrореr quality, in accordance with the rеquiгеmепts of this
Technical assignment (ТА), acting laws, firefighting and sanitary and epidemiological
requirements;

. the contTactor is responsible for damage to рrореrtу and equipment duгing the unit set-up;

. the contactor shall provide copies of documents confirming the qualifications ofspecialists
(certificates, certificates, certificates for electrical safety, firе sаfеф, labor рrоtесtiоп, safety,
industrial safety, etc.);

. счпепt work shall Ье реrfоrmеd Ьу qualified specialists who have previously реrfоrmеd such
work and shall have the аррrорriаtе certificates;

. in the process of work execution, the customer dra\ys чр the required оrdеr - peгmission fоr
wоrk, organizes the safe stoтage of the supplied equipment, tools and other рrореrtу ofthe
Supplier песеssаrу for the work;

. sраrе p ts requiTed fоr elimination of all the defects, required fоr the installation and
commissioning of equipment supplied Ьу the contractor shall Ье саrriеd out Ьу the contractoT;

. the contractor shall provide а rеfеrепсе list fоr updating оf the similar ýpes of Demin. water
unit РА-6300;

. Basic technical, economic апd орегаtiопаl indexes.

ACS shall ensuTe reliable, effrcient and trочЬlе-frее ореrаtiоп of the Demineralized water unit
with а capacity of70 m3/h, intended fоr production of Demineralized water, Ьу tтeating the

рrосеss water sent to the unit from the intemal wаtеr supply, followed Ьу its sending fоr boiler
feed water prcparation and ensuring the technology needs fоr Demineralized wаtеr.

а. The plant was put into operation in 2001.

Ь. Working time fund is 8000 hочrs реr year.

. Iп case аftеr modemization the technological indexes do not rеtчm to the previous indexes, the

contTactor will саrry out the аррrорriаtе adjustment wоrk (tuning of the ACS control logic

рrоgrаm) at his own expense.

3.З Requirements fоr equipment operating cost

The high епеrgу efficiency and reliability ofthe units shall ensuTe low operating costs.

4. TECHNICAL AND QUANTITATIVE DATA ОF EXISTING DEMINERALIZED
WATER UNIT рл-6300.

4.1 Basic technical information about the existing control system:

No: Туре, brand Namc

l 1785-L3OB PLC 5/30 рrосеssоr

2 1771_А4в lб slot chassis 1рс

J l771_Азв l2 slot chassis 2 pcs.

6
1,771-р7 Роwеr supply module З pcs.

8 1771-ASB Remote VО adaptor module 2 pcs

Quantiý
l рс.



9 Analog input module lб point 4 cS

4.2 Iпfоrmдtiоп of sofМare and control and mопitоriпg system of the existing Demin.
wаtеr цпit РА-6300.

- RoclMell Дutоmаtiоп RSLogixS Rey.5.20,20

- CITECT ver.6, ] SCADA

- RSLita 5

4.3 Technical requirements

l0, l77l -оFЕ2 Analog output module 4 point 9 pcs.

l771-IMD Digital input module lб point 5 pcs.

|2 l771-oMD Digital output module l б point l2 pcs.

l3. l77l -oW l6/8 СопИсt output module lб point 5 pcs.

|4.
cM125_PS_

2зOАс/24Dс U/5
24VDС power supply

1рс.

16.
1771_cPl

3 pcs.

17. l770_cD Chassis interconnecting cable 25 pcs.

18. l784-cP l 0 Рrоgrаmmеr communication саЫе l рс.

No: Name characteristic

Engineering (ореrаtоr)
workstation (l piece)

Нigh-реrfогmапсе industrial РС fоr the unit in 19" racks
(2HU) with excellent industrial properties.
. High compactness.
. High reliability of work in industrial conditions.
. Intel technology.
Basic design.

. 19' metal housing (2 HU) to епsчrе
electromagnetic compatibility and high resistance
to mechanical influences

. Lockable dооr on the front рапеl to prevent
access to disk drives, controls (Reset, Роwеr),
usB interface, fап and air filter

. pcl card holder fоr reliable ореrаtiоп of Рс
modules in the event ofvibration and shock.

. Replacement of front fan and dust filter йthout
tools.

. Dust protection Ьу high рrеssurе 8епеrаtiоп
inside of the case Ьу means of fan with the dust
filter.

. Graphics controller with PCI-Expгess bus
integтated into the processor of Intel GМА HD,
graphics сопtrоllеr, resolution uр to 2048 х 1536
pixels, 60 Hz, l6-bit соlоr.

. Interfaces:
. 2 х LAN 10/100/1000 Mbit/s Ethemet interface

(RJ45, with team sчрроrt function).

1l,

power cable

1771_IFE

l



. "4 х USB" 2x3.1 and 2х3.0 rear,2 х USB З.0
frопt (one оf which is only accessible when the
dооr is ореп), 1 х intemal, for example fоr media
йth sоftwаrе licenses.

. 2 х PS/2, СоМ1, СоМ2, LPTI, DVI-I, l х
РrоfiВus MPI

. Sочпd: Line Out, Micro.

. 3 frее expansion slots (all long):

. l xPCI.

. l х PCI Ехргеss xl6.

. 1х PCl-Express х8 (4-1апе).

Роwеr Supply:
. 100 ... 240 V Ас, 50 ... 60 Hz rеdчпdапt.

processors:
. Intel@ Соrетм i7-12650H (up to 2 согеs/4

thгeads, up to 4.70 GHz,24 МВ cache, ТчrЬо
Boost, VT-d, iAMT, ЕМ64Т)

. SATA 3.5" HDD with NCQ technology оr SATA
2.5" SSD:

. 1х250Gв.

. 1хог2х5O0GВ.

. RAIDI, 500 GB (2 х 500 GB, disk rеdчпdапсу),
Ьчilьiп RAID controller.

Preinstalled operating systems:
. Microsoft Windows OS multi-language (64-

bit) (latest versions);
. Windows 10 LTSB 2019, multiJanguage (64-

bit)
. The station includes а keyboard, mочsе and

monitor with а diagonal of 24 inches.

2 cpu сопtrоllеr

А рrоgrаmmаЬlе controller designed fоr building of the
automation systems оГ mеdiчm and high complexity.
Моdчlаr design, natural cooling operation, local and
distributed I/O structures, wide соmmчпiсаtiоп
capabilities, mшrу functions supported at the operating
system level, ease of operation and maintenance provide
cost-effective solutions for building automatic control
systems in чаriоus areas of industrial production. The
effrcient uýe of controllers is facilitated Ьу the possibility
of using several types of central рrосеssоrs of different

реrfоrmапсе, the presence of а Йdе rапgе of input-output
modules for discrete and analog signals, functional
modules and communication processors.
PLC (РтоgrаmmаЬlе Logic Controllers) and its
components according to GOST R IEC б l 131-7-2017
(IEC бl13 !-7), IEC бl511-1:2003.
Standard protocols and iпfогmаtiоп exchange channels
are used for information exchmrge within
sоftwше and hшdwаrе complex (SHC) of
automatic control system oftechnological process (ACST
Р) and with extemal systems:



-Industrial Ethemet (with using of fiber-optic
communication lines) fоr communication of servers, SHC
of medium level ACS and local ACS;
lndustrial Ethemet for communication of ореrаtоr
stations and servers;
- profibus-Dp fоr communication оf industrial controllers
with I/O subsystems.
-Modbus RTU, Modbus ТсРлР.
Also, as part оf the middle level оf the SHC of ACS
means оf соmmчпiсаtiоп ше provided fоr communication
with local ACS and field equipment.

J

I/O modulcs

А computer-process interface (CPl) is а set of input-output
modules that provides interfacing with а variety of
equipment (sensors, асfuаtоrs and other devices) and
allow you to receive, process, issue signals of vaTious

ýpes in а wide гапgе of voltage, счпепt, роwеr, duration
impulses while performing at the same time
оthеr features.
The реriрhеry provides reception of the following signals:
(shall receive the following signals).
Analog
- from trапsdчсеrs with а unified electrical output DC
signal 4...20 mА;
- resistance thermometers
- thermocouple
Discrete:
- type "dry contact";
- чоlиgе +24v;
- DC and АС voltage 220V
Typical polling time of input signals to the medium level
SHC (frequency of strгvey cycle) of signal conversion
channels:
- from pressure sепsоrs (рrеssurе drop) - no mоrе than
0.1s,
- temperature sensors, etc. - no mоrе than 0.5 s,

- fiom sensors with а discrete output signal - по mоrе
than 0.25 s.
ACS provides commutation of electrical circuils and
generation of output (сопtrоl) signals:
- Analog signals of DC 4...20 mА HART.
- Discrete signals of "dry contact" type with commutation
of the fоllойпg volйges (on ohmic load):
- DC with voltage 24 V at счпепt up to 5А;
- DC with voltage 220 V at счпепt чр to 0.2 А;

4 Роwеr Supp[y

The unintemrptible роwеr supply unit provides
workability ofthe system ofthe redundant ореrаtоr Station
during the period оfроwеr очВgе fоr а sufficient time to
shut down the stations automatically, in оrdеr to рrеsеrче
the integrity оf the installed softwaTe and files of the
project. 24V power supply units are provided in а
redundant version for both intemal and extemal роwеr
supply units.



4.4. REQUIRIMENTS FoR OPERATOR,S лUтомАтЕD WORKSTATION (лwS).

The operator's AWS shall meet the folloЙng requirements:

r the manufactured system block with the possibility of installation of filters ofthe fоrm factor
housing shall have Гrхiпg to Ье fixed to the rack l9";

r Two mопitоrs ofat least 24 inches, arranged in опе гоw horizontally (complete with fixing).

The workstation shall Ье equipped йth:

r functional ореrаtоr keyboaTd;

r system of emitting sound signals;

r mouse manipulator йth еrgопоmiс mat.

The functional keyboard shall provide quick switching between mпеmопiс circuits,
acknowledgement of sound аlаrm, acfuatiorr/deactivation of safety loops, call of
ProportionaИntegraYDerivative (PID) regulators.

One mопосhrоmе laser printer shall Ье provided iп the ореrаtоr's rооm for printing rероrts, logs,
trends and mпеmопiс diagrams.

Operator's workplace shall Ье equipped with specialized fчmitчrе.

Fчmitчrе shall have а modular principle оf building of workplaces, йth the possibility of
expanding the workplace, both horizonИlly шrd vertically. The worНng sчrfасе shall have high
wеш resistance fоr чsе in 2417 mode (antivandal coating). Cable connections shall Ье able to Ье

wired in а system of horizonИl and vertical cable сhаппеls йth limited access.

4.5 REQUIREMENTS FOR AUTOMATION CABINETS

Uпdеr the automation cabinets shall Ье provided cabinets other than сгоSs-соппесt cabinets
and роwеr distribution cabinets.

Placement of medium-level equipment in cabinets of 800(w)x800(d)x2000(h), entry of саЫеs
provide from the boftom.

Layout solutions ofcabinets shall meet the following requiTements:

- degree оfрrоtесtiоп is not less than IP42 for cabinets;

- material is steel;

- mounting rасk is 40 U;

- the cabinet shall Ье locked йth а key without а рrоtгчdiпg handle;

- the cabinet is supplied in а standard соlоr ofthe mапчfасtцrеr;

- the cabineI shall Ье provided with lifting rings and devices for loading and unloading
operations;

- one 220V АС 16А socket shall Ье installed in the electronic data processing cabinet;

_ each cabinet shall Ье provided with а lamp and а pocket fоr documents, iп cabinets with active
equipment shall Ье provided with а fan;

_ in the design ofthe cabinets, it is песеssаrу to provide the possibility of fixation Йеm to each
оthеr and the possibility of adjusting the horizontal position during installation;



- in each cabinet, provide with two inputs fоr powering duplicated sources.

- any раrt that is energized above 48V shall Ье protected frоm diгесt contact and Ье аррrорriаtеlу
mшkеd;

- place the сопtrоl system сопtrоllеrs on the panels, and the terminal blocks in the
intermediate distributinq frаmе and in the Ьаrriеrs

- the пчmЬеr of intercabinet cable connections shall Ье minimal;

- laying ofconnecting cables shall Ье реrfоrmеd in such а way that access to electronic means
does not rеqчirе discoTгrection of connections;

- роwеr supply terminals shall Ье placed sepaTately frоm other terminals;

- connections between the distributing frame and the сопtrоllеr shall Ье made with а cable with
mmked cores as JZ500 18х0.5 оr similar;

- mains cables coming frоm technological facilities, апd cables connecting cabinets in the control
rооm, are inserted iпtо the cabinets from the bottom;

- cable sсrеепs аrе соппесtеd to the grounding system inside the cabinet;

- the ends оГthе incoming multicore cables аrе connected to the input tегmiпаls, the layout of
which is divided according to the typs of signals and circuits;

- "non-intrinsically safe" circuits and 220 VАС circuits shall Ье laid separately;

- to connect "non-intrinsically safe" signals and signals'220 VAC" coming frоm the field level,
terminal blocks with fuses shall Ье provided;

- each wire оr cable inside the cabinet is laid with а closed cover in the perforated Ьох;

- all cables, terminal blocks and clamps shall Ье marked;

- terminal blocks shall Ье spring-loaded. Рrеfеrrеd Phoenix Contact ST 2.5 ог equivalent;

- terminals intended fоr input/output signals with protection type оf "intrinsically sаfе еlесtгiс
circuit ia", shall Ье Ьlче (light blue).

The rest of the terminals shall Ье gray.

- clamps of gTounding circuits shall Ье yellow-green;

- the саЫе between the system апd the distributing frаmе is included iп the delivery of ACSTP;

- rеdчпdапt channels for each of the system modules ате connected to the terminals; jumper
cabinets are not connected in а rоw with enabled cabinets from the side ofthe "field". Reserve
cores of mains cables frоm the "field" аrе connected to sepaтate terminals ofthe jumper cabinet
and аrе not connected frоm the system side; distгibution of input/output channels аmопg jumper
cabinets shall Ье реrfоrmеd according to the type ofsignal (analogue inputs, analog outputs,
discrete inputs, discrete outputs); installation ofall equipment shall Ье carried out only оп the
mounting panel; installation ofequipment оп the side walls ofcabinets is not allowed.

4.6 Requirements for stabiliý and parameters whеп exposed to епчirопmепtаl factors.

All technical means located at the level ofa technological object shall ореrаtе in ап environment
Йй the Гоllоwiпg раrаmеtеrS:

- ambient air temperatufe from -27 to +55 'С;
_ relative humidity of the ambient air frоm 40 to 95% at а tеmреrаtчrе of +35 .С;



4.7 Power / епегgу supply requirements.

The power supply ofACSTP in the control building is саrriеd out frоm two redundant роwеr
souTces (PS) of the operating ACSTP system. If necessary (to optimize an uninternrptible power
systems), provide replacement of existing PS with analogues of the TequiTed poweT.

If it is песеssаrу to rерlасе the PS, the following requirements shall Ье met:

- PS shall have "On-line" technology with double conversion (3-phase - input - 380V / 1-phase -
output - 220V) and а transformer of galvanic isolation from the network.

Unintemrptible Роwеr Supply (UPS) is included in the complete delivery;
PS capacity is dеtегmiпеd Ьу the nominal total роwеr consumption of equipment and secondary
роwеr sorrrces connected to the PS with а margin of 50 %;

- UPS batteries shall Ье sealed, maintenance-free with а service life ofat least 10 years;
UPS shall Ье equipped with WEB/SNMP cards. The supplied PS shall Ье similar to those used
iп ACSTP of the Demin. wаtеr unit (to Ье specified with the Customer). The complete delivery
shall include the SNMP/OPC software of sеrчеr with а роrtаЬlе hardwaTe license (Hardware
License Кеу).

The proposed PS models shall have а regional service сепtет in Uzbekistan.

То pTevent disruption of the equipment due to а роwеr failure, to eliminate the consequences of
its shutdown, it is necessary to provide for the possibility of backup роwеr supply fоr sегчеrs and
оthеr cгitical equipment of the second level of ACSTP and field instrumentation from
unintemrptible роwеr supply (UPS) designed for а period of operation ofat least 1 hour.

The UPS shall Ье powered Ьу:

- system cabinets;

- fi eld instrumentation;

- power supply cabinet (ACSTP) U-220V; Р:10.5 kVА.

Роwеr supply fоr field instrumentation equipment (sensors, transducers, electro-pneumatic
positioners, solenoids, etc.) shall Ье run from redundant 24 VDC роwеr supplies included in the
System completg Set.

24V Power supply units of"dry contact" discTete inputs, solenoids and controllers shall Ье
redundant and separate fTom each other.

All the ACSTP cabinets shall have two 220У АС роwеr supply inputs, connected to different
PS.

The supply shall include роwеr distribution cabinets with protection elements (automatic)
according to the quantity of equipment + rеsеrче (50%). In the power distribution cabinet, load
distribution Ьу phases shall Ье performed.

PTovide 16А circuit bTeakers for the power cabinet in power distribution cabinets.

4.8 Requirements for instrumentation and automation:

. checking of the protection channels of the Demin. Water unit;

. checking of starting readiness;

. normal automatic Stop;

. automatic еmеrgепсу stop;



. automatic control of the actuators and means of measrгing the Demin. Water unit;

. automatic protection for technological paтameters;

. Temote mапuаl control oГactuators оп the operating and non-operating Demin. Water unit;

. еmеrgепсу stop of the Demin. Sy'ater rrnit in case of ACS failure;

. interaction with distributed control system (DCS);

. control оr inteTaction, SP (set point) settings, tasks with DCS;

. autonomous operation in the absence of communication with the DCS;

. debugging modes (cold scrolling, hot scrolling, step Ьу step stагt-чр);

4.9 Requirements fог the сопtrоl and mопitоriпg system

. The supplier shall supply ап ореIаtоr sИtion that includes thе functionality ofan engineering
station, ACS useTs (ореrаtоr (dispatcher), ACS engineer, service engineer) shall have only those
riфts that they need to реrfоrm theirjob duties. The process of granting and changing rights
shall Ье controlled, including the procedure for registering users using а personal identifieT and
password.

. The opeTator's sИtion shall Ье implemented on the basis ofmodem computer technology
designed fоr continuous industrial operation.

. storage ofhistorical data for at least З0 days.

. lncreasing ofthe reliability of the devices Ьу increasing the efficiency oftheir maintenance.

. сопsИпt collection, processing and stоrаgе of information received Ьу controlled objects
(intelligent field equipment connected to SCADA);
. display of information about the state oftechnological objects, including in the rеаl time;

. detection ofdiscrepancies beМeen the set ofvalues ofthe pToject and actually installed
devices;

. characterization ofthe defect in the probability parameters;

. automatic switching on of indicators informing about the need to perform preventive
maintenance of devices;

. graphic representation ofcurves, счrче graphs, diagnostic results, etc.

. save the instrument configurations to а centralized database,

. pTovide calibration of measuring instruments;

. provide the possibility of contTol and еmеrgепсу recovery ofcontrol рrоgrаms of controllers,
ореrаtоr panels;

. registration ofchanges in seftings and modes ofoperation.

. data gTaph, visualization of results as а trепd cuTve;

. allocation of subgroups of mоrе than еiфt variables.

Equipment operation раrаmеtеrs shall Ье displayed in real time in the following fогm:

. mnemonic diagrams;

. histogTams;



. operational and archival charts (trепds);

. ореrаtiопаl rероrts;

. Иbles.

The following colors shall Ье used when displaying the status ofthe contTol object and control
and the operating раrаmеtеrs of the equipment on the mпеmопiс diagrams:

. gтееп - the unit is on, thе dаmреr is open, the parameter value is поrmаl;

. yellow - the unit is off, the dаmреr is closed, waming signal;

. оrапgе - in hot sИndby;

. Ьrоwп - rrnder repair (masked раrаmеtеr);

. blue - ready to woTk;

. rеd - out of order, disabled due to an accident, emergency signaling;

. pink - ратаmеtеr imiиtion;

. gray - intermediate position.

In addition, the design of the interface shall take decisions similar to those ofthe existing
AcSTP.
. The wоrфlасе shall Ье equipped йth specially designed engineering furnifurc that ensufes the
convenience of work.

4.10 Software rеqчirеmепts:

The supplied software fоr rеmоtе control and monitoring of equipment shall meet the following
requirements:

. software, system апd application shall Ье licensed;

. Рrоgrаmmiпg shall support all functions and types оfчагiаЬlеs to ensure security апd comply
with the IEC б l 1з l -з standard.

. the delivery shall include appropriate installation distribution kits оп rеmочаЬlе media (USB,
CD/DVD disks);

. it shall Ье possible to replace the software with subsequent versions, provided they аrе
compatible;

. ease of installation, configuration, maintenance.

Visualization of the followings:

In the visualization system ofthe сuпепt control system change the communication beмeen the
controller and the computer only.

- operational (current) information: values oftechnological process (ТР) parameteTs, violations
of regulatory boundaries (algorithms) Ьу parameters;

- aTcЫval data: раrаmеtеr values; text messages about violations ofTP conducting, чsеI actions
to confiol ТР, as well as system messages from atl SCADA subsystems;

- The епgiпееriпg station and the оретаtоr station shall Ье on the same network, i.e. in case one
of them is disabled due to maintenance, the rеmаiпiпg опе shall Ье able to control the monitoring
of the unit.



- control oftechnological equipment апd parameters ofTP conducting: changing the settings and
operating modes of control loops, changing the settings of Еmеrgепсу Shutdown System (ESS),
entering of пчmеriса[ data.

- The subsystem shall woTk in two modes - development (Development), execution (Runtime).

- The contractor organizes а FАТ test.

4.11 Requirements fоr еrgопоmiсs and technicaI aesthetics:

Analog signals ofthe sensors shall come to the analog input modules through galvanic isolation
barriers to pTovide additional protection ofthe controllers. DiscTete input and output signals shall
Ье connected to the сопtтоllеr input and output modules through isolating Telay devices (relays)
to prevent high voltage frоm electrical equipment.

ProgTammable logic controllers (PLC) shall Ье placed in control cabinets togetheT with
automation and роwеr supply elements that implement the functions of the automatic control
SyStem.

The PLC architecture shall pTovide а wide choice of input and output modules to сочеr many
applications, fTom high speed discrete conftol upto continuous pTocess control.

Cabinets shall Ье finished products йth intemal йriпg, ready fот connection оf extemal cables.

Normalizing transducers and sепsоr power supplies shall Ье placed iл similar cabinets to meet
ergonomic requirements.

Technology representing а separate structural unit in the fогm ofa cabinet, rack, casing,
сопИiпеr оr console section shall have devices fоr connecting to а ground loop.

System diagnostics shall Ье carried очt at all levels.

At the level ofcontrol and management ofthe technological process (controller level), data about
the sИte of measuring channels, input/output modules, and power supplies shall Ье formed.

At the level оf the humап-mасhiпе interface, data about the sиte of pl-c and neмork
automation tools shall Ье fоrmеd,

The state of the ACS соmропепts shall Ье displayed on the screens of the operator's workstation.
Based оп the diagnostic data about the state ofthe system components, signs ofthe reliability of
analog and discrete signals shall Ье formed, which shall also Ье displayed on the screens оfthе
operator's workstation.

At the level of the backbone network, self-diagnostics of channels shall Ье саrriеd out.

4.12 Requirements fоr соmропепts, initial and ореrаtiопаl equipment апd mateгials.

. the equipment must Ье free from defects iл design, materials or wоrkmапsЫр, оссчпеd as а
result оfап act от omission ofthe contтactor, чпdеr normal use of the supplied equipment under
conditions usual for Uzbekistan;

. the supplied equipment shall Ье пеw, produced not earlier than 2021;

. the supplier must make all the proposed equipment operational and include in his offer all the
components (including fasteners) necessary to firlfill this rеqчirеmепt;

. each equipment supplied shall Ье opeTational and provide the functionality provided Ьу the
manufacturer as а separate component;

. operating conditions ofthe equipment аrе dеtегmiпеd Ьу its technical characteristics;



. all equipment оffегеd Гоr delivery shall Ье provided with а supplier's оr mапчfасiцеr's
wапапtу for а period оf 2 (two) years;

. the supplier shall guarantee that the delivered goods аrе new, previously unused, поt
discontinued Ьу the mапчfасtчrеr at the time of delivery;

. The supplieT shall ensure that the quality ofthe equipment complies with these technical
requirements.

4.13 Rеqчirеmепts fоr the safeý of information in case of accidents

The system shall епsчrе the safety oftechnological information at еmеrgепсу technological
situations, saving ofthe the system configuTation, application software, trends and event logs in
case of failure ofsystem components, аЬпоrmаl роwеr очиgе оr iпсоrrесt actions of
technological personne[.

The software and hаrdwаге complex of the ACSTP shall provide for hardware and software to
ensure high reliability and securiý.

Functional reliability shall Ье ensuTed Ьу failure diagnostics, ease ofmaintenance, selection апd
training of maintenance personnel.

The non-volatile mеmоry ofthe controllers shall епsчте the preservation оГthе full
configuration, operating constfflts (setpoints, rеgчlаtоr coefficients, аlаrm limits (alarms), etc.)
and all operating раrаmеtеrs without time limit. Non-volatile mеmоry controllers shall not use
rеmочаЬlе batteries (batteries).

Disk drives of workstations and engineering sИtions, servers shall Ье organized in RAIDl оr
RAID5 level with а capacity of at least 500 GВ. All active network equipment shall Ье
redundant.

Iпfоrmаtiоп about еmегgепсiеs апd malfunctions of ACSTP components rесоrdеd оп magnetic
disks, shall Ье рrеsеrчеd during а роwеr intemrption ofany duration. Provide for information
loss resulting frоm а malfunction ofdisk devices, its partial оr complete rесочеrу using system
maintenance рrоgrаms.

4.14 Requiгements for functional safeý. Safeý instrumented systems fоr industrial
рrосеssеs.

General design requirements and development оfап automated safety system (ASS) that meets
йе rеqчiгеmепts оf: IEC бl511-1: 2003, PLC (РrоgrаmmаЬlе Logic Controllers) and its
соmропепts according to GOST R IEC бllЗ1-7-20I''7 0ЕС бl131-7 IEC бl511-1:2003,
NFPA85). The softwaTe is created using technology level languages, conforming to the
intemational standard ISO бl 131-3 (lЕС-llЗl).

4.15 Dimensions and packaging requirements

The goods shall Ье shipped in the manufacturer's ехроrt sИndmd packaging (closed,
serviceable), ensuring tightness and its complete safety from mechanical damage during long-
term stoтage and transportation ofproducts, taking into account several transmissions оп the
way. Packing shall ensure the safety of йе goods during transportation, loading and unJoading
operations in all weather conditions and the mочеmепt ofthe goods to the place of its
installation.

4.1б Наrdwаге rеqчirеmепts

ACS shall ореrаtе in automatic mode, fully controlled Ьу the PLC, which manages and controls
according to the established algorithms.



The automatic mode of ореrаtiоп of the system is the main ореrаtiпg mode of реrfоrmапсе, in
which the system operates аrоuпd the clock and continuously and implemenls the functions of
controlling and management (at the choice of the ореrаtоr) oftechnological equipment, and also
solves the mаiп tasks of archiving апd docцmenting ofprocess раrаmеtеБ in rеаl time.

The ACS shall ensuTe the fulfillment of the Иsks оГсопtтоl апd management in full, Ьу
implementing the following Гчпсtiопs:

- Automatic геgulаtiоп оГ the most important technological раrаmеtеrs.

- Automatic blocking - protection ofthe main equipment in case ofdeviation of parameters fгоm
the поrms of technological regulations.

- Automatic start-up of rеsегче equipment in case of еmегgепсу shutdown of working
equipment, as well as additional equipment to ensure the requirements ofthe 1echnological
mode.

- Еmеrgепсу and technologica[ signaling ofthe process, condition of equipment.

- Centralized control ofthe technological рrосеss, continuous measurement, displaying and
recording oftechnological ршаmеtеrs, as well .ý presentation оf information about the condition
oГtechnological equipment in а fоrm convenient fоr ореrаtiопаl personnel.

- Detection, operational displaying and registration of limit deviations oftechnological
р.цаmеtеrs, and соmраrisоп with permissible (regulatory) values.

- Displaying in the fоrm ofgraphs (trends) the history ofthe рrосеss and the condition ofthe
equipment fоr апу period oГtime.

- Fоrmаtiоп оf operational accounting and reporting апd archival documenИtion.

- Control ofthe actions of operational реrsоппеl and self-diagnostics ofthe main technical means

and equipment Гаilчrеs.

The functions оfthе ореrаtог sиtion shall include displaying ofthe readings ofprocess

раrаmеtеrs in absolute units, displaying ofthe condition ofthe main pTocess equipment and

еmеrgепсу fаilшеs, managing ofprocess parameters and equipment, and presenting of
iпfогmаtiоп about the сопtrоllег's health diagnostics.

Controlleв with {1шсtiопs of automatic control of technological processes shall Ье provided with
l00% Tedundancy of intra-system mains, neмork devices and data tTansmission lines of
distributed сопtrоl system (DCS) and ESS, 100% rеdчпdапсу of mchives and databases.

Тhе transition to the rеsеrче shall Ье саrriеd out automatically, shock-free and without process
shut down. Replacement ofa faulty object (element) shall Ье саrriеd out without рrосеss shut

down.

All сопtrоllеrs of the control system shall provide continuous self-diagnostics with
determination oГintemal malfi-rnction of controllers, input/output modules and Гailures оf
connection of input/output circuits оf instrumenиtion and control equipment with signaling and
registration оГ malfunctions in the System.

The input/output of discrete signals shall Ье connected via intermediate relays.
Input/output to the system of intrinsically safe signals shall Ье made through intrinsically sаГе

Ьаrriеrs. Each intrinsically safe I/O channel shall Ье individually galvanically isolated frоm other
channels, system buses, interfaces, апd power circuits.

Spark protection Ьаrriеrs чsеd in the ESS system shalt Ье single charrnel and shall have а ТUV
(SIL) certificate not lоwеr than SIL3. Intrinsically sаГе Ьаrriеrs fоr solenoid valves and limit
switches shall provide line сопtrоl and serviceability devices ассогdiпg to the NAMUR sИndard.



Fоr non-intrinsically safe analog input/output signals, pTovide protection against short circuits
апd очеr volИges using single-channel compact isolation amplifier (Рhоепiх Contact оr similar).

Fоr analog I/O modules, fчпсtiоп for detecting of line bTeaks, line shorts and раrаmеtеrs out-of-
rапgе shall Ье provided.

Replacement of input/output modules shall Ье саrriеd очt оп the operating equipment without
cutting оfГthе power and reducing the reliability ofthe system.

Тhеrе shall Ье а 20Yо rеsегче of input-output channels апd 20Yо free space fог possible fuПге
insИllation of additional devices (conceming all the equipment: рrосеssот stations, input/output
modules, distribution and rеlау cabinets, роwеr cabinetý, network equipment). SCADA shall
pTovide connection of DCS control systems supplied йth process equipment via ТСР IP and
RS-485 interface (redundant data bus) йth various ехсhапgе рrоtосоls (fоr example,
MODBUS-RTU, MODBUS-TCP, Fоuпdаtiоп Fieldbus, Profibus). DaИ received via digiиl
channels shall Ье processed Ьу the system in the same way as data frоm I/O modules.

Whеrе necessary, signals shall Ье transmitted from the PLC system to the DCS system Ьу
physical contacts апd очеr а rеdчпdшrt neМork of data transmission.

DаИ exchange between controllers, sеrчеrs, ореrаtоr sИtions and Ьу engineering sиtions
shall Ье реrfоrmеd via а high-speed теdчпdапt communication line with а transmission rate of at
least 100 Mbps.

The data пеtwоrk between the VО baskets and the CPU shall Ье fast, deterministic,
scalable, with guaIanteed packet delivery time апd VО module polling time по mоrе than 100
milliseconds, shall provide the ability to change the configuration of input/output baskets, adding
of пеw input/output baskets йthout resetting ofthe сепtrаl processors.

The supplier shall provide protection against chatter and electгical noise on the input
circuits.

The ACSTP shall Ье supplied complete with hardware апd software tools for diagnostics, testing
and network settings.

If the System contains equipment that rеqчirеs special settings for putting it into operation,
thеп the tools fоr setting up such equipment shall Ье supplied complete with it.

The data transmission network shall have redundant network equipment fоr connection to
rеdцпdапt fiЬеr optic communication lines, including ап optical distribution frame.

The construction of redundant data transmission channels shall exclude violation ofthe
поrmаl ореrаtiоп ofthe сопtrоl system in the event ofa single failure ofany network equipment
or а break in опе communication cable.

All active network equipment shall Ье of industrial design (with improved cooling).

The system shall constantly реrfоrm diagnostics of neмork equipment and, iГа mаlfuпсtiоп
is detected, fоrm а message to the ореrаtоr апd епgiпееr ofcontrol System.

The system shall include dedicated historical data sегчеrs, with disk аrrау оГаt least 1ТВ.

4.17 Requirements fоr spare раrts, tools and accessories (SPTA) and wеаr раrts

The delivery set shall include sраrе parts Гоr а two-year period ofoperation, specific tools
and devices fоr rераiг апd maintenance, according to the mапufасturеr's passport.

The set оfsраrе parts, tools and accessories shall епsчrе operation for two уеаIs, taking into
account consumption rates and the availability ofwear parts in the design (с indicating ofthe
паmе and quantity in the technical proposal).



No: Nam с Quantity
1 1рс.Operator automated workstation

2 Monitors 24" l рс,

3 Central Processing Unit (CPU) l рс.

4 Роwеr supply for CPU lpc
5 Communications ргосеssоr l рс.
6 Buffer battery Гоr CPU 2 pcs.

7 Дла[оg signals input module l рс.

8

9 Discrete signals input module

l0 Discrete signals output module l рс.

l1
Discrete signals output module: galvanic separation оf extemal and intemal
circuits l рс.

l рс.|2
Discrete signal input module: optoelectronic separation оfехtегпаl and
intemal circuits

l рс.lз power sочrсе

14
Optical communication module with 1 RS485 роrt and l glass FОС
iпtеrГасе (Media сопчеrtеr) lpc

l5 Ethemet switch

Synchronization module 1рс.lб

|] Relay

l0%,l8

5 pcs,l9 Теrmiпаl module fоr connecting sensors and actuators

20 Plug-in fuse holder

2 pcs.2l DIODE for redundant роwеr supply module

SPTA fоr а twо-уеаr period of operation 'lable l

The list of SPTA mа ье amended Ь contractors and additional sр'гА Ье added,

4.18 Additional Requirements.

The чsеr shall include in the proposal:

- guaranteed supply оfsраrе parts to the ACSTP at the user's request iоr at least 10 уеаrs after
the end оГ the wаггапtу регiоd;

- information about the assembly апd testing сепtеr оf the supplied ACSTP equipment, terms of
ассерIапсе оГ the equipment;

- Certificate оf сопfоrmitу йth the technical regulations of the customs чпiоп - TR CU
0l2120l l, 004/20l l, 020/20l l.

- the list оfSРТА fоr the two-year period ofthe system ореrаtiоп (Table 1);

Analog signals output module l рс.

l рс.

l рс.

l0%

Terminals for Fuse installation

5 pcs.



- the list (scope) ofengineering, installation, pre-commissioning, and tTaining ofthe ACSTP
engineering personnel (an advanced сочrsе ofthe System configuration); in the proposal shall Ье
indicated the dependence of the cost on the number of trainees;

- а йЬlе of the required and proposed, taking into account the multiplicity ofthe пчmЬеr of
inputs/outputs ofthe ACSTP, rеlауs. The volume of signals ofthe System shall Ье calculated оп
the basis of 10О% теsеrче for inputs/outputs;

- terminal equipment (screw terminals, wire lugs, DIN-rails, реrГоrаtеd cable-duct) in ассоrdапсе
with the volume ofsignals + 50% reserve and cable products fоr intra-system connections;

- the equipment offered must have verification methods approved Ьу the body ofthe State
Standard;

- information about the tеrms of mапчfасturе and delivery of goods, as well as the services
rепdеrеd.

All technical documentation fоr ACSTP and its components must Ье in Russian and English,

5. REQUIREMENTS AS PER ТНЕ DELIVERY AND ACCEPTANCE PROCEDURE

5.1 Delivery and acceptance рrосеdчrе

Goods ше accepted аftеr incoming inspection Ьу the Acceptance commission of "SGCC",
LLC at the Customer's wаrеhочsе in accordance with the Technical aýsignment (ТА) and the
concluded contract. The Acceptance Commission shall реrfоrm the acceptance ofgoods in terms
ofquantity, quality, completeness and external signs оfрrеsегчаtiоп oГgoods фrеsепсе оf
mechanical damage, visible dеfогmаtiоп of individual assemblies and parts ofgoods and other
similar obvious signs of damage) in ассоrdапсе with the sЫpping and accompanying documents,
quality certiГrcates оf the mапчfасtцrеr. The conclusion of the ассерйпсе commission shall Ье
rеflесtеd in the act ofacceptance, which shall Ье signed Ьу all реrsопs involved in the acceptance
ofgoods. In case the acceptance ofgoods reveals discrepmtcies in quality, quantity and
completeness, the Счstоmеr shall apply measures to ensure the safety ofgoods and prevent
mixing with other similar goods and notify the Seller about it in writing fоrm йthin 3 (thTee)

working days fTom the detection of defects.
In case ofdetection оf shortages апd non-compliance ofequipment, the Раrtiеs in the presence оГ
authorized Representatives ofeach Рапу shall draw up а Certificate of acceptance ofequipment
Ьу quantity and quality,

The followings shall Ье presented fоr acceptance:

- а set of technical means ofACS, and connected in ассоrdапсе with the орегаtiпg mounting
drawings ofACS technical means, рrераrеd fоr operation;

- operational documentation in 2 copies (including electronic version on USB оr CD), containing
all data аЬочt the system, necessary Гоr mastering and operation in Russian and in English;

- softwme in а fоrm of programs оп USB оr CD-discs in Мо copies and accompanying
documentation оfthе usеr апd software епgiпееr in Russian and English languages;

- SPTA, instruments and devices fоr opeгability, adjustment oftechnical means and control of
metrological characteristics of measuring сhаппеls of automatic control systems.

The following types of tests ате set for the automatic control system:

- Factory tests;

- Preliminary tests;





- Ореrаtiопаl test;

- Acceptance tests

ProgTams ofall stages oftests are made Ьу the Supplier оп the basis ofthe document "Рrоgrаm
and Method ofTesting", included in the project operation documentation (RD 50-34.698-90,
item 2.14), and аrе approved Ьу the Customer.

Test ргоgrаms shall contain the lists of specific checks of functions оГАСS of Demin. water
unit, which shall Ье сапiеd очt during tests to сопfirm the fulfillment of requirements of the ТА,
with rеfеrепсеs to the appropriate methods (sections of methods) oftests.

According to the results оf the testing stages in accordmrce with Appendix 2 ofRD 50-34.698-90
organizational апd administrative documents аrе prepared, which include Acts, Protocols and
Reports about the test results. Organization-administrative documents ше signed Ьу commission
mеmЬеrs and approved Ьу the chairman оf the commission.

Tests ofACS сап Ье саrriеd out in опе оr mоrе stages. А "Test Report" is drawn чр based оп the
test results.

5.2 Requiгements for handing-over the tесhпiсдl дпd оthеr dосчmепts to the счstоmеr
during delivery of the equipment.

Passport and орегаtiоп mапчаl iп Russian and in English, mапufасtчтеr's certificate, wiring
diagrams, certifi cates оf conformity.

The Supplier shall provide the following documents confirming the compliance ofproducts
with the established requirements:

- certificates (declmations) оf conformity to GoST (GoST оr Technical specification (TS)) and
safety requirements;

- specification оf the main equipment соmропепts with indication of mапчfасtчrеrs апd thеir
ceгtificates оf соmрliапсе;

- documentation for mounting, pre-commissioning and ореrаtiоп in Russian and in English;

- design documentation (layout, рrосеss, mechanical, electrical, Instrцmentation & automation
drawings; diagrams оf the installation оf devices on the measrrring table during the tesl; wiriпg
diagrams and cable connection list; diagrams of extemal wiгing; specifications and equipment
schedule апd materials with dimensional drайпgs, indicating of weight and оthеr technical
characteristics; engineering docцmentation of cabinets; equipment layout diagrams: general
equipment layout; power supply and protective grounding diagrams; drawings of screen
interfaces (displays) of operator stations; description of unit сопtгоl algorithms; рrоgтаm code of
the сопtrоllеr);

- descriptions оfthе software апd the Рrоgтаmmеr engineer's mапuаl fоr the maintenance оГthе
sоftwаrе complex in tеrms of the controller and operator sИtion;

- recommendations fоr the minimum level оf spare parts, tools and accessories Гоr maintenance
and rераir of technical facilities.

The goods must Ье accompanied with the following documentation:

- certificate of conformity оfthе goods;

- invoice (invoice) ofthe Seller with а description ofthe goods, specifying the quantity, рriсе реr
unit оf goods and the total amount;



- consignment note issued in the паmе ofthe consignee with indication ofthe station of
departure and destination, the name оfthе Customer, the пчmЬеr and date ofsigning of а valid
conlract;

- Certificate oforigin, indicating the пumЬеr and date ofthe invoice;

- packing list;

- Certificate ofquality оГthе goods, issued Ьу the mапчfасturеr;

- Saiety data sheet;

- mounting manual;

- Operating instructions and mаiпtепапсе practices;

- Description offaults, indicating the causes and methods of elimination;

- general technical documentation, the supplier's information about the equipment with
indication of раrаmеtеrs and епеrgу rеqчirеmепtsl

- Тесhпiсаl specifications and description ofthe equipment units;

- design documentation (layout, process, mechanical, electrical, Instrumentation & automation
drawings; diagrams of the installation of devices оп the mеаsчгiпg table during the tes1; wiring
diagrams and cable connection list; diagrams of extemal йriпg; specifications and equipment
schedule and materials with dimensional drайпgs, indicating of weight and other technical
characteгistics; engineering documentation ofcabinets; equipment layout diagrams)

- general equipment layout; power supply and protective grounding diagrams; drawings оf
sсrееп interfaces (displays) оГореrаtоr stations; description ofunit control algorithms; рrоgrаm
code of the сопtrоllеr);

- descriptions of the software апd the Рrоgтаmmеr engineer's mшtuаi fоr the maintenance of the
software complex iп terms of the controller and operator Sиtion;

- recommendations fоr the miпimцm level of sраrе parts, tools and accessories for maintenance
and rераir of technical facilities.

- оthеr technical information.

Operational documenиtion shall сопЫп the necessary amount of technical dаи and
infoгmation about mounting апd operation, indicating ofthe scope and rесоmmепdеd frequency
оf maintenance.

5.3 Requirements fоr equipment iпsчгапсе.

The insuTance of the goods shall Ье at the Сопtrасtоr's ехрепsе.

The equipment must Ье insured ассоrdiпg to the CIP Incoterms 2010.

6. TRANSPORT REQUIREMENTS

Goods ofthe mапчfасtчrеr must Ье shipped in standard pacНng (closed, sealed package,
intact), епsчriпg its complete safety Гrоm all kinds of damage during long-term storage and
transportation, taking into account several transmissions on the way. Other variants апd sizes of
packing ате subject to additional аgrееmепt йth йе Customer provided thеу are acceptable.

Delivery ofequipment shall Ье made at the Supplier's ехрепsе Ьу shipment ofproducts Ьу
rоаd and./or rаil to the consignee, оthег methods of shipment may Ье made only upon wTitten
approval of the Customer. In case оfеrrопеочs shipment of equipment to а different address, the
Supplier shall, at his оwп expense, re-address the products to the destination specified in the



contract. Destination: Customer - "Shчгtап GСС' LLC, Republic of UzbeНstan, KasЖadarya
region, Guzar district, Shurtап settlement, 180300, www.sgcc.uz, sgcc@sgcc.uz.

The equipment must Ье insured in ассоrdапсе with CIP - the tеrms of delivery.

Supplied equipment and materials must have the mапчfасtчrеr's original packing, which must
ensure the safety ofthe equipment during transportation. Transportation ofthe equipment and its
safety during transportation to the site and loading ореrаtiопs shall Ье ensured Ьу the Supplier.

7. STORAGE REQUIREMENTS

Storage ofgoods shall Ье in ассоrdапсе with the mапчfасtчrеr's "Instructions fоr acceptance,
inspection and storage of equipment".

8. REQUIREMENTS FOR ТНЕ SCOPE AND/OR PERIOD ОF WARRANTY

- The waпanty регiоd for the supplied equipment shall start frоm the date of its ореrаtiоп;

- the warranty period of equipment operation shall Ье 24 months frоm the date oГcommissioning
оfthе equipment;

- period of frее wаrгапtу service - 2 (two) уеагs, from thе date of wапапtу expiry. DuTing the
wаrrапtу period the Contractor is obliged to rераir оr rерlасе the failed device, all costs will Ье
covered Ьу the Contractor, Frее service is understood as ап additional obligation to eliminate
defects (defects) in the product and rерlасе the equipment without charging the Customer (spare
parts from the customer);

- the equipment must Ье ofgood quality. The Сопtrасtоr undertakes to rерlасе faulty goods frее
ofchmge during the wапапtу period and shall eiiminate the identified fault оr replace the faulty
goods within 10 days frоm the date oГnotification;

- the supplier shall, at its own ехрепsе and within the period аgrееd with the customer, eliminate
апу defects in the supplied equipment, materials, detected during the wаrrапtу period;

- in case of equipment failure, the Supplier shall send Ыs representative to participate in drawing
чр а rероrt fixing the defects, agreeing the рrосеdчrе and tегms oftheiT elimination not lateT thап
5 days from the date ofreceipt of the Счstоmеr's written notice. The wагrапtу period in this case
shall Ье extended ассогdiпglу fоr the period of elimination of defects.

9. REQUIREMENTS FОR RЕРЛIRАВILIТY

- all devices and equipment ofthe unit must Ье rераirаЬlе under operating conditions with the
indication of the frequency, scope and schedule оГrераir and maintenance;

- equipment must not have defects (hidden defects) related to the design, used materials оr
defects in manufacturing;

- the system design must Ье repairable, sаfе and easy to maintain.

l0. MAINTENANCE REQUIREMENTS

l0.1 Maintenance requirements

Wаrrапtу реriоd is not less than 24 months. During the wаrrапtу period the Supplier undertakes,
at his own expense, to replace оr rераir defective parts ofthe equipment, provided that the defect
is due to faulty design, рооr material оr faulty workmanship and is not the result of force
majeure, negligence, mishandling, alteration оr damage caused Ьу the Customer's реrsоппеl оr
third parties. Ifапу раrt ofthe equipment is replaced оr repaired Ьу Supplier during the wаrrапtу
period, such rерlасеd ог гераirеd раrt shall Ье wаrrапtеd Ьу Supplier. The wаrrапtу period shall



Ье established in ассоrdапсе with applicable law. Service during the warranty period опсе а

уеаr, but Ьеfоrе б months ofoperation, at the expense and еffоrt ofthe Supplier.

10.2 Service rеqчirеmепts

Operation in case ofaccidents and emergencies shall include а рrосеdчrе for switching
services to available standby components, notiфing ofthe management and чsеrs about
switching to available standby systems, carrying out the necessary set ofemergency rесочеry
jobs.

Recovery аftеr а failure оr accident shall include:

- regulated restoration of operability in case of malfunctions and failures oftechnical mеапs;

- restoration of data transmission channels;

- analysis offailures and causes of failures оr accidents;

- documentation in wTitten and electronic form.

1l. SAFETY REQUIREMENTS

Тhе goods must Ье safe to use, store and disposal.

The product must Ье firlly compliant йth the requirements оf the IS0-4500l safety standard.

12. REQIЛREMENTS FOR QUALITY AND CLASSIFICATION

Тhе quality ofthe Goods shall comply with the established standards and technical
conditions of the manufacturing plant and shall Ье confirmed Ьу а certificate of factory tests
issued Ьу the manuГacturing plant and the requirements specified in this ТА.

The goods shall fully comply with the requirements of lS0-900l quality sИпdаrd.

13. ADDITIONAL (()THER) REQUIREMENTS

Customer's personnel must Ье fully trained to орегаtе and maintain the equipment.

14. REQUIREMENTS FOR QUANTITY, COMPLETENESS, РLЛСЕ ЛND TERM
(PERIODICITY) ОF DELIYERY

The cost ofpacКng and delivery must Ье included in the рriсе ofthe goods. Sчрр[iег is
obliged to notify Customer about date and time of Goods delivery по lаtег than 3 (thrее) worНng
days before Goods delivery date.

Goods delivery period is 2 months (60 calendaT days), until the рlапt is completely shut
down.

Iп case оfегrопеоus shipment of equipment to the wтong address, the Supplier at his own
expense makes re-direction ofpгoducts to the destination specified in the contтact.

Consignee: Customer - "Shurtan GCC', LLC, the Republic of Uzbekistan, Kashkadarya region,
Guzar district, Shurtan settlement, l 80300, www.sgcc.uz, sgcc@sgcc.uz.

The scope апd рrосеdчте of technical and sоftwше maintenance shall Ье deteгmined Ьу the
operational docцmentation. In the event оf equipment malfunctions, the Сопtrасtоr shall Ье
obliged to eliminate them at its own ехрепýе and Ьу its own efforts within а short period of time.

Technical suрроrt must Ье provided Ьу the service рrочidеr, or its Technical support in
uzbekistan.



15. REQUIREMENT FOR АССОМРЛNYING SERVICES DURING SUPPI.YING ОF
EQUIPMENT

l5.1 Requirement for design documentation.

Operational documentation according to GOST 2.601 has to Ье attached to the goods.

Operational dосчmепИtiоп must contain the гequired аmочпt oГtechnical mаiпtепапсе data.

All design documentation must comply with the requirements of tЫs Technical Assignment,
счпепt SanPiN, firе sаfеф, sanitary and epidemiological поrms, Electrical InsИllation
Regulations (EIR).

Technical documentation fоr each set of equipment shall Ье submitted Ьу the supplier iп рареr
and electronic fоrm in English and Russian languages in two copies.

The technical documentation shall include:

- technical description ofthe РrоgrаmmаЬlе Login Controller (PLC) (рчrроsе, construction and
principle оf operation);

- operating instructions with а deиiled description of the checks and adjustments;

- technical requirements fоr installation, connection and operation of the supplied contToller;

- trouЫeshooting instructioný;

- certificates ofquality (conformity) fоr the PLC.

l5.2 Requirements for the contractor:

- Availability of certified technicians with ехреriепсе of installing and commissioning of PLC
cabinets;

- PTovision оfrеfеrепсе list оf successfully completed similm projects (rеfеrепсе list) for
upgrading of the control system of the Demin. Watef unit;

- DосчmепИtiоп according to the folloйng list shall Ье provided in Russian and English in 2
copies in paper and electronic form fоr each item of equipment:

- Installation Мапчаl;

- Ореrаtiоп mшtчаl and maintenance рrосеdurеs;

- Description of fаilчrеs, with ап indication ofthe causes and methods оf elimination;

- Gепеrаl technical documentation, supplier iпfогmаtiоп about equipment with the раrаmеtеrs
and demand iп епегgу rеsочrсеs;

- Technical characteristics and description of the equipment units, other technical information;

- Certificates ofquality, certificates of conformity, insИllation diagram and passports ofthe
equipment.

15.3 Requirements fоr mапчfасtчriпg and inspections.

All mапчfасtчгiпg works shall Ье саrriеd очt in ассоrdапсе with firе safety rules, EIR,
occupational safety rules, SanPiN, industrial safety, the requirements of intemal administrative
documents of the customer.

15.4 Installation requirements.

Сагryiпg out ofinstallation works Ьу the Supplier's specialists.



The Supplier shall provide installation апd pre-commissioning ofthe equipment at the site:

- The реrfогmег of installation and pre-commissioning works shall Ье recommended Ьу the
mапчfасturеr of the equipment, and shall have officially trained рrsоппеl with supporting
documents (certificate, diploma, authorization document, etc.);

- the specialists who were instructed on labor protection, firе safeý, industrial sаГеtу, ecological
safety and оthеr requirements, established Ьу the счrгепt legislation of the Republic of
Uzbekistan shall Ье allowed to wоrk;

- Power supply cables and signal cables shall Ье selected according to the technical requirements
ofthe mапчfасtцrеr ofthe equipment and shall Ье insИlled in pol1.vinylchloride (РVС) ducts;

- The testing procedure for the PLCs supplied as well as the requirements fоr their ореrаtiоп
shall Ье determined on the basis ofthe manufacturer's technical documentation fоr insиllation
апd ореrаtiоп. Duгing the installation and pre-commissioning of the equipment, the contractor
shall Ье guided Ьу the applicable health and safety regulations and the rеqчirеmепts of O'z DSt
28'75:201,4.

- Sрше parts required for compatibiliý and connection to existing devices must Ье provided Ьу
the supplier.

15.5 Requirements fоr pre-commissioning

The supplier shall perform the followings:

- pre-commissioning of the equipment at the Customer's site.

- equipment testing and trial run йth guaranteed production capacity fоr all раIаmеtеrs;

- subsequent service and support drгing operation.

Supplier shall provide wагrапtу for the equipment йth indication of hours or days of
ореrаtiоп. Testing within 72 hоцrs аftеr installation.

Pгe-commissioning mеапs that the Supplier shall pTovide, аmопg оthеr things, all necessary
materials, tools, consumables, auxiliary equipment necessary fоr the installation, adjustment and

commissioning of the unit and its поrmаl operation, including those not listed in the terms оГ
rеfеrепсе.

Dчriпg the installation and pre-commissioning works, the сопtrасtоr is responsible for the safety
of the supplied equipment.

15.6 Requiгements for the Customer's реrsоппеl training:

Hardware and softwme trаiпiпg shall include the following:

- design and composition, principle of operation;

- operating principles, configuration and рrоgrаmmiпg of the haldware and software ofthe
сопtrоllеr and operator's station;

- maintenance and operation of the equipment.

Training of customer's personnel fоr control and maintenance ofthe insИlled PLC systems. It is
necessary to provide training оfреrsоппеl in the system, the rules ofthe testing unit ореrаtiоп,
the principles of maintenance and operation. At the end оf training оп the basis oftests, practical
exercises and interviews, trainees shall receive certificates confirming the passage oftraining and
the ability to operate and rцп the чпit.



Based on the training рrоgrаm developed Ьу the Supplier, the training оГб process ореrаtоr and
6 instrumentation and automation specialists shall Ье саrriеd out at the site of "SGCC", LLC.

Supplier provides training ofspecialists iп the Supplier's special training сепtеr for 4 specialists
of system engineering оп рrоgrаmmаЬlе logic controllers and SCADA system оп the following
subjects:

15.7 оthеr rеlдtеd sегчiсеs

Not required.

lб. LIST оF AссEPTED ABBREVIATIONS

ACS - automatic control system

SHC - software and hагdwате complex

ACSTP - automatic сопtrоl system oftechnological ргосеss

SHC of ACS - software and hardware complex of automatic control system

System аrсhitесtuге OS and graphic design

Software system Ореrаtоr station

Software package installation Grарhiс editor

OS апd graphic design

Multipгojects Dynamization wizard

Project language Repoпing, printing

рс stations and communication Basics

Utilities fоr configuring оf РС stations
Configuring of а sequence report message -

Конфигурирование отчета
последовательности сообщений на клиенте

Configuration of РС Stations Configuгing of trепd reports

соmmчпiсаtiоп "Client/Server" Аrсhitесtчrе

Creating of Рюjесts Configuring оf Standby Sеrчеr and Stations

Introduction

Creating of а new project
Designing of а fTont panel using the front рапеl
dеsigпег

Automation station Archiving system

Наrdwаrе Configuration Tag Registration

Automation Systems Messages

CPU Reliability Drivers CPU Reliability Driчеrs

Configuration changes in Rчп Mode Configuration сhапgеs in Rчп Mode

Library functions

Project and objects view modes

Adjustment ofunit icons and Гrопt panel



CPI - соmрчtеr-рrосеss interface

PID - Proportional/IntegraVDerivative

ESS - Еmеrgепсу Shutdown System

DCS - distributed control system

тсрлр - Transmission control protocol/Intemet protocol

CPU - central processing unit

SPTA - spare parts, tools and accessoTies

EIR - Electrical Installation Regulations

РVС - PolyVinylChloride

CIP Incoterms 2020 - <Cжriage and Insurance Paid to>

Developed Ьу:

Sепiоr fоrеmап of the Iпstrчmепtаtiоп & automation shорз

Аgгееd with:

Chief metrologist of "SGCC", LLC:

Head of Instrumentation & automation shop:

Head of the ACSTP аrеа:

Lead епgiпееr of The Маtеriаl and

technical rеsоurсе mапаgеmепt sеrчiсе:

rlmоч

Н. Маhmчdоч

Z. Jalilov

U. Abdullayev

М. Hobiev

ul/x"r"*7r/"; (/

AWS - Automated Workstation

PLC - Programmable Login Controller
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