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Outline

Background and Objective

Agriculture sector in Uzbekistan, having been a key industry to the country, is
required a productivity growth through upgrading irrigation facilities to the modern
type in order to return migrating workers from Russia absorbing in the agriculture
sector. Most of 5,000 of irrigation pumps existing in the country were installed in
the Soviet era. Old design of the pumps and aging deterioration are the main causes
of their inefficiency. Ministry of Agriculture and Water Resources (hereinafter
referred to as “MARW”), being responsible for managing those irrigation pumps,
spends approximately 500 million USD per year, which counts for 80 percentage of
the Ministry’s annual budget, for an electricity cost to operate those old pumps.
Therefore, a reduction of electricity cost by renewing old pumps to more efficient
pumps with modern design is an urgent issue for MARW. However, it seems difficult
to promote such pump renewal due to the situation that the pump manufacturing
market has been monopolistic by several manufacturers that make only the old design

pumps.

The objective of the Collaboration Program is to contribute to promoting efficiency
pump introduction in Uzbekistan to reduce electricity cost by installing Japanese

efficiency pump.
Activities and their Outcomes in the Collaboration Program

The product to be introduced in the Collaboration Program is a double suction pump.
This type is commonly manufactured in Japan, the United States and European
Countries, as well as in China, South Korea, etc., and is widely adopted in irrigation
pumps in Uzbekistan. Its efficiency and durability differs by technological capability
of each manufacturer. Life cycle cost (LCC) including maintenance cost is greatly
different as lower efficiency pumps have higher power consumption and products with

insufficient tolerance are likely to become unusable in the short term.

The collaboration program conducted the followings to gain the understandings of
Japanese pump technology and an importance of concerns on the LCC to examine a

possibility of business-oriented deployment of high efficiency pump in Uzbekistan.

Demonstration by installed Japanese high efficiency pump in Soilik 1
pumping station in Tashkent State

Drafting of guideline and specification for an introduction of high efficiency
pump

Transferring technologies through activities including seminar, invitation

of key persons to Japan, etc.
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+  Survey on existing pumping stations, pump manufacturers and repair

factories

Business Promotion and Collaboration with other ODA Project in Future

Understanding actual situation of pump operation in Uzbekistan through site visits,
hearing consultation with private enterprises, inspection of manufacturing factories,
etc., we found the needs for an increase in pumping water supply and power
consumption reduction, measures for wear resistance of the pump, and expectations
for funds and technical assistance from foreign donors. Considering the mechanism
and marketability of the irrigation pump market in Uzbekistan and collaboration
with the ODA project, we examined the business model to expand from the

maintenance service business.

Diagram of the Project Outline

— Republic of Uzbekistan
'i.CA ) Efficient and Economical Pump to Assist Water Resource Sector in Uzbekistan
j Torishima Pump Mfg. Co., Ltd.

Expected outputs in Uzbekistan

» Approximately 5,000 irrigation
pumps nationwide established in
the Soviet Union era are outdated
and aged

> Alarge electricity cost of irrigation
pump that has poor energy
efficiency tightened the budget of
the Ministry of Agriculture and
Water Resources

Presentation of quantitative
effects of efficiency by installation
of high efficiency pump

# Guidelines for the high-efficiency
pump promoting the introduction,
specifications, creation of
evaluation criteria

# Promoting understanding of the
concept of life cycle cost (LCC) by

» Expansion of budget for policy

holding seminars /

Reduction of electricity cost is a major
contribution in reducing the budget of
the Ministry of Agriculture and Water
Resources

implementation to improve agricultural
productivity
Reduction of greenhouse gas emissions

Expected outputs to Japan side

Uzbekistan has no guidelines nor
evaluation criteria for high efficiency
pumps with poor LCC recognition, so it
is difficult to differentiate with other
products from other countries

> Gaining understanding of LCC concept,
disseminating high efficiency pumps
including maintenance services, and
expansion of business opportunities to
neighboring countries
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Background
History

The area of current Uzbekistan and surrounding countries in Central Asia began to
develop when Iranian nomads have constructed an irrigation system from about the
10th century BC. Cities such as Bukhara and Samarkand were urbanized as a relay
base of Silk Road from China to Europe. In the mid-nineteenth century, the Russian
Empire, which captured the potential cotton production of the region, began to invade,
and the Soviet founded the Uzbek-Soviet Socialist Republic, which includes a part of
the current Tajikistan and the whole Uzbekistan in 1924. From this time until the
1970s, the former Soviet Union has influenced the region in terms of politics and

society.

Followed by an independence due to the collapse of the former Soviet Union in 1991,
the former president Islam Karimov has long governed the country until 2016 when

the Former Prime Minister Shavkat Mirziyoyev succeeded the governance.
Politics and Economy

Unlike other Commonwealth of Independent States (CIS) countries, the Karimov
regime has taken a policy to avoid sudden social transformation, creating a relatively
stable political and economic situation among the CIS countries. The backdrop of
adoption of this gradualism is the policy to focus on agriculture that has been the key
industry of Uzbekistan. The group farm management system by Sovkhoz and
Kolkhoz established in the former Soviet era shifted to Fermer (private farm) and
Defukan (family farming) after independence. Although agricultural production has
been slightly decreasing recently, agricultural output in 2016 accounted for about 20%
of nominal GDP totaling 66.5 billion USD, and about 30% of the total labor force is

farmer.

The current regime has been striving to actively develop the bills to improve the
business environment by protecting property and rights under the public law. As a
part of this, in April 2017, a national investment committee was established, which
is a new organization responsible for coordination functions on the planning and
implementation of consistent domestic and foreign investment policy. Furthermore,
in September 2017, the government and central bank unified the exchange rate of
local currency UZS (Uzbekistan Sum) and announced the liberalization of foreign
currency trading. In addition, UZS 's official rate, which had been severely diverged
from the exchange rate of the market and been a barrier to foreign investment, was
devaluated to 8,100 UZS, which is the same level as the market rate. Alteration of

the official rate of UZS is expected to lead to business environment improvement



especially for foreign companies seeking business in Uzbekistan.
2-1-3  Geographical and Natural Conditions

Uzbekistan consists of 12 provinces and one autonomous republic (Karakalpakstan),
and it is classified into five areas as Fergana basin, center, south, west central part
and northern part. The eastern and southern border areas are highland areas
besides the Tian Shan mountain range of 4,500 m above sea level, and the most fertile

Fergana basin is located between them.

The annual precipitation of the land classified as a continental climate classification
is as small as about 100 to 200 mm, and it hardly rains from July to September. For
this reason, the water source relies mostly on the Amu Darya River and the Syr Darya

River running through the north and south borders.

Source : Study Team

Figure 2-1 Map of Uzbekistan

Irrigated and non-irrigated farmland areas by province are as shown below.

Area (thousand ha)
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Tashkent I
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M irrigated farmland area M Non-Irrigated farmland area

Source: The State Committee of the Republic of Uzbekistan on Statistics 2016
Figure 2-2 Irrigation Situation of Farmland by Province
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Policies and Plan in Agriculture Sector

Issues in Agriculture Sector

The biggest challenge in the agricultural sector is an effective use of limited water
resource to improve productivity. The main cause of this is the inefficiency of cotton
and wheat cultivation due to a planned production control under government, which

continues from the era under the former Soviet rule.

Cotton cultivated area, accounting for approximately 40% of all agricultural products,
requires more water than other crops. However, the amount of water intake from
the two major rivers of the Amu Darya River running along the north border with
Kazakhstan and Syr Darya River running along the south border with Turkmenistan
is restricted, depending on the negotiations with those countries. That is partly a
reason for that uncultivated land, which is about twice the cultivated area, has not
yet been cultivated. This is one of the bottlenecks for improving productivity. Since
the presidential decree of 2003, the government released the cotton field to the
community of Fermer, and MARW's Irrigation System Basin Authority (ISBA) sent
water by up to the farmland area, while Fermer manages irrigation pumps and
irrigation canals to drain irrigation water into each field. @However, Fermer
community is financially vulnerable, collecting only necessary charges from each
Fermer for pump operation and maintenance including personnel expenses of
operators. Therefore, irrigation facilities are not managed properly, causing a large

amount of irrigation loss.

There seems large potential for the agriculture sector in Uzbekistan to stabilize and
be enhanced in the future, if the effective use of highly restricted water resources

would be realized.
Policies and Plans

While agricultural workers are on a downward trend in recent years, there are many
migrant workers to neighboring countries. The government is promoting conversion
of cotton / wheat cultivation to crops such as vegetables and fruits, which are traded
at high prices, by improving productivity through the modernization of the
agricultural facilities and equipment and increasing exports to neighboring countries

so as to bring back the number of migrant workers to the country.

"Uzbekistan’s Development Strategy for 2017-2021" announced in 2017 sets out 5
principles, one of which "economic development and liberalization" states the position
of the agricultural sector as a major industry and strategies for agricultural

diversification and structural reform.

The reform of the agricultural sector has been one of major policies that is consistent
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with the foreign investment promotion since the Karimov administration. The
Presidential Decision (PP) 1758 dated October 21, 2012 required a submission of
renewal list of the major agricultural machinery in five years and a selection of
investment projects. Following this, Presidential Decree (PU) 4707 dated April 4,
2015 stated policies of prioritizing agriculture diversification, export promotion,

introduction of energy conservation technology etc..

In keeping with those agricultural reform policies under the former administration,
President Mirziyoyev has made the following presidential decrees and decisions

related to the agricultural sector reform under the national strategy mentioned above.

Table 2-1 Recent Presidential Decision and Decree in Agriculture Sector

Numbers Directions
UP-5120 Measures concerning the introduction of project management system
Dated July 24,2017
UP-5134 Action improvement measures of the Ministry of Agriculture and
Dated August 4, 2017 Water Resources
PP-3172 Organization reform to further improve the activities of the Ministry
Dated August 4, 2017 of Agriculture and Water Resources
PP-3237 Modernization of national procurement system
Dated August 23, 2017
PP-3405 National Development Plan on Agricultural Land Irrigation and
Dated November 5, 2017  |Wastewater 2018 - 2019
PP-3379 Measures for proper use of energy
Dated November 8, 2017

Source : Study Team

In response to UP-5120 "Measures concerning the introduction of project
management system", PP-3237 ordered a change of domestic procurement system of
agricultural facilities including pumps. The old system of procurement called as
Bilja (means exhibition), deciding procurement through negotiation in the exhibition
held in November every year, changed to the new system depending on the scale of
procurement amount shown below. The change bring devolution to each provincial

department of Pumping Station, Energy and Communication (PSEC) under MARW.

Table 2-2 Procurement System

Order Scale Procurement
Less than 1,000 USD Provincial PSECs can order directly
From 1,000 USD to 100,000 USD |Single tendering
More than 100,000 USD Open tendering

Source : Study Team

Conditions of Irrigation Pumps

Outline of MARW

MARW has jurisdiction over agricultural development in general, including
construction and maintenance of irrigation facilities from intake from rivers to the
agricultural field and technology development. The latest organization chart after

issuance of PP - 3172 is shown below
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Figure 2-3 Organization Chart of MARW

Comittee

Director
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Source : MARW
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Source : MARW
Figure 2-4 Organization Chart of Provincial office of MARW
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Figure 2-5 Organization Chart of Affiliated Agencies of MARW

Conditions and Issues of Irrigation Pump

Classification of Irrigation Pumps by Use

Application of irrigation pumps in Uzbekistan can be roughly classified by following

three according to usage and administrator.

+  Supply pump at intake from main river managed by MARW to fitting point

to intakes of Fermer

+  Field irrigation pump controlled by Fermer

MARW

+  Drainage pump
(a) Supply pump at intake managed by MARW

The ISBA in each province under the MARW is responsible for management,
procurement, operation and maintenance of a total of 4,997 irrigation pumps
at approximately 1,500 pumping stations nationwide. The number of each

type of irrigation pump is shown below.



Table 2-3 Numbers of Pumps under MARW by Type
Types Numbers
Vertical Pump 283
Double Suction Centrifugal Pump 3,692
Multistage Pump 243
Others 829
Total 4,997

Source : MARW data in 2011

Tan

BER dllmune

Source : Study Team

Figure 2-6 Typical Pumping Station of MARW

(b) Field irrigation pump controlled by Fermer

Fermer's cultivated area is as large as 100 ha and there are many fields with
difference in level to where water supply by gravity cannot reach. Fermer
operates pumps with relatively small size. Most Fermer owns and manages
pumps themselves, but there are cases that water distribution staff in the
union organization WCA (Water Consumers' Association) manage pumping
stations that is relatively large scale. According to the size of their field,
each Fermer share the costs for the personnel expenses of operators,

electricity and repair expenses within the union.



Source : Study Team

Figure 2-7 Typical Pumping Station of Fermer

() Drainage Pump

MARW procured approximately 4,000 deep well water pumps annually in
order to wash out salt seeping out from underground. Domestic
manufacturer named SUVMUSH produces about 800 units annually, and

others are import from China.
B) Problems of Irrigation Pump

The biggest challenge for MARW is the lack of budget for new procurement of
relatively large-scale irrigation pumps, which have a great effect to improve
agricultural productivity. The main cause of the lack of budget is a huge power
consumption cost for irrigation pump that accounts for 80% of the annual budget of
MARW.

Most of the existing pumps were installed during the former Soviet era, and have not
been updated for many years. Those pumps have remarkably lower efficiency
compared to modern products, and further declining due to aging. Most of pumping
stations established in the 1970s and 1980s also become obsolete. Types of pumps
were a few generations behind the ones in developed countries over the world.
Materials at impeller and shaft, that was originally stainless steel, are downgraded

to a cast iron due to difficulty in procuring stainless steel. Because those design are

10
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old-fashioned, repair contributes little to power consumption reduction and irrigation
According to PSEC officials in Tashkent, about 60% of the

134 pumping stations in the province need renovation.

water volume increase.

In addition, since Armu Darya River and Cirdaliya River both contain hard silt in
their water, the intake pumps have more wearing problem and the efficiency drops

remarkably. There are many pumps requires a change of impeller twice a year.

Study Team

Source :

Figure 2-8 Wearing Effect at Impeller

Situation of Domestic Pump Manufacturer and Repair Factory

MARW fully understands the issues and causes of high power consumption of
irrigation pumps in the country as described earlier. Not only the lack of budget but
also the lack of technical capability of domestic pump manufacturer are the

bottlenecks of pump renewal.

We investigated major domestic pump manufacturers and repair factories, all of
which have an intense influence remains from the former Soviet era. Some factories
installed Chinese design system, though there is a big gap in terms of quality and

technical strength compared to factories in Japan, Europe and the United States.

Table 2-4 Outline of Investigated Manufacturer and Repair Factory

Company Name SUVMASH SUVMAXSUVTAMIR NSO SURHON Nasos Tamir
Type Manufacturer Repair Factory Repair Factory Repair Factory
Location  |Tashkent Tashkent Samarkand Termiz
- JV between Russian . Affiliated company of National Government but
Capital Ties Company Private PSEC Samarkand managed independently
Facility ~ |Casting Casting -750 kg electric |40 ojics nil

furnace

Test Machine

Componential analysis
machine

nil

nil

Processing
Machine

Milling machine

nil

nil

Milling machine

Other ODA Projects

Source : Study Team

Although MARW carries out urgent repair and small-scale replacement of irrigation

11



pumps by their own budget, replacement of large-scale pumping facilities are
dependent on funds from foreign donors. MARW prepares pumping station list with
high refurbishment needs based on the assumed loan scale. As one of them, JICA's
co-financing project in Ambukhara with the Asian Development Bank (ADB) is in
progress, and similar projects has been implemented by ADB, the World Bank (WB),
the Islamic Development Bank (IsDB), etc.

Under such circumstances, the former President Karimov signed on the MOU with
China in the Shanghai Cooperation Organization summit held in Tashkent in 2015.
Based on this, the list of nine pumping site refurbishment projects (about 200
pumping stations and about 1,000 pumps) was prepared and passed from Uzbekistan

to the Chinese side.

12



Chapter 3 Activities and their Outputs
3-1 Pump Installation and Demonstration
3-1-1  Outline of Soilik 1 Pumping Station

Consulted with Uzbekistan authorities, the following three candidate pumping

stations were presented for an installation and conducting demonstration in this

program.
Table 3-1 Candidate Pumping Station for Demonstration Site
Nama Model of Unit Lifted Water | Lifting | Rotating | Motor Establis
Pump Number Amount Height Speed Power h Year
(m3/sec) (m) (rpm) (kW)
Tashkent 300D90 2 Units 0.30 28 960 160 1981
Pumping Station 200D90 1 Unit 0.17 28 960 75
Slj‘r']f; %has‘rtzrt‘ﬁ‘)';e 350D90 | 3 Units 0.25 32 960 132 1975
Soilik 1 14D6 4 Units 0.25 64 960 250 1975
Pumping Station 20NDN 2 Units 0.96 64 960 800

Source : Study Team

We selected Soilik 1 Pumping Station located about 60 km northeast from the center

of Tashkent, which has the most convenient access and good conditions of facilities.

Source : Study Team

Figure 3-1 Location of Soilik 1 Pumping Station

= 5 e T P iy =

Fl Receiving Well @ Soilik 2 Pumping Station | 4 "

£

| e 4

2x800mm Pipeline
b (Steel, Underground)

Source : Study Team

Figure 3-2 Facility Location of Soilik 1 Pumping Station
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Soilik 1 pumping stations has four Bulgarian suction centrifugal pumps 14D6

(0.25m3/sec - 64m) and two 20 NDN (0.96m3/sec - 64m).

Torishima CDM400 X

300EN from was installed in this program by replacing one of 14D61 model.

The power consumption of Soilik 1 pumping station in 2017 is as follows.

Table 3-2 Power Consumption and Bill at Soilik 1 in 2017

2017 Jan Feb Mar Apr May Jun
Electricity Charge (Sum) | 2,858,697 1,928,145| 1,928,145| 2,858,697| 37,366,094| 97,214,034
Power Consumption(kW) 14,967 10,095 10,095 14,967 195,634 508,947
Jul Aug Sep Oct Nov Dec total
137,066,096| 130,215,508| 81,545,119| 40,637,722| 56,589,670| 15,001,953| 605,209,880
670,906 637,374 399,144 198,912 276,993 73,431 3,011,492

Source : PSEC Tashkent

Source :

Study Team

Figure 3-3 Facility Layout Drawing of Soilik 1 Pomping Station

3-1-2 Installed and Equipped Products

Installed and equipped products in this program are the followings;

Table 3-3 Installed and Equipped Product in the Program

14

Product Number
Double Suction Centrifugal Pump (CDM400x300EN) 1
Portable Ultrasonic Flowmeter (UFP-20) 1
Clamp On Power Logger (PW3360) 1
Pressure Gauge (sealed) 1
Compound Gauge (sealed) 1
Source :

Study Team



Source : Study Team

Source : Study Team
Figure 3-5 Portable Ultrasonic Flowmeter

fﬂflnvmr "')1!{* :

Source : Study Team

Figure 3-6 Clamp On Power Logger

3-1-3  Demonstration

Confirming the discharging operation without problem, Study Team measured water

volume, pressure and power during the demonstration conducted on January 13, 2018.

15



Outside Pump Station

Ultrasonic
Flow Meter

Secondary Circuit

Power Cable AT

Suction Pipe

Canal

Source : Study Team
Figure 3-7 Measurement Points

Source : Study Team
Figure 3-8 Measurement Equipments

The following four modes of Torishima CDM 400 x 300 EN (Unit No. 5) and existing
14 D 6 (Unit No. 4 and 6) were the operation patterns in the demonstration.

Single operation of Torishima CDM400x300EN (Unit No.5)

Single operation of existing 14D6 (Unit No. 4)

Parallel operation of existing 14D6 (Unit No. 4 and 6)

Parallel operation of Tokonoshima CDM400x300EN (Unit No. 5) and
existing 14D6 (Unit No. 4)

3-1-4 Result

In the demonstration test, the values with different amounts of discharge and water
head of two existing pumps were measured as well, for the purpose of comparison to

the Torishima CDM400x300EN.

16



3-1-5

Table 3-4 Demonstration Result

Discharge | Head Power

Types mh) | m) | (&W)

Torishima CDM400x300EN 1,145 58.9 255.6
existing 14D6 (Unit No. 4) 870 55 226.2
Sum of existing 14D6 Unit No. 4 and No. 6 1,550 55 452.4
Sum of Torishima CDM400x300EN and existing 14D6 Unit No. 6 2,000 59.5 481.8

Source : Study Team
When converting to the same discharge amount, it is calculated that Torishima
CDM400x300EN reduces the power consumption by about 30% compared with the
existing pump. Also, it turned out that water was over-lifted by two existing pumps
in the past, judging from the required water amount and actual water flow
measurement records. Using the measured value of 255.6 kW of Torishima pump and
452.4 kW of the total of existing pump No. 4 and No. 6, energy saving amounts to
approximately 200 kW, converted to 3,000 USD annually, supposed 5 months
operation a year. On the contrary, when using the same amount of electricity,

Torishima pump can lift about 30 % more than existing two pumps.
Technology Transfer

Engineer staffs in PSEC Tashkent gained the understandings of an importance on

the accuracy of levelling and centering of axis for keeping the service life longer.

Regarding the measuring instruments, we transferred the technology on the OJT

basis during the demonstration and reviewing lecture at the PSEC office in Tashkent.

Umess P UFP-20 4

Source : Study Team

Figure 3-9 On-Site Measurement

-

Source : Study Team

Figure 3-10Technology Transfer
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3-2

Invitation to Japan

In November 2016, following members from MARW visited Japan to deepen the
understanding of high efficiency pump, LCC concept, importance of guidelines and
specifications and quality management of Japanese manufacturing system.

Mr. ASADOV Umar: Chairman, Water Resources Industries Enterprise
Association

Mr. FAZILOV Rustam Head of Pumping stations operations, Energy &
Communication Administration under Chirchik-
Akhangaran Basin Irrigation System Administration

Mr. ALIMOV Botir Head of Amu-Surkhan Basin Irrigation System
Administration
Many of the engineers in Uzbekistan studied old technologies of the former Soviet era,

so0 it was an opportunity to learn various advanced and diverse technologies in Japan.
Guidelines to Introduce High Efficiency Pump

Almost no guidelines and technical standards of pump manufacturing, installation,
operation and maintenance in Uzbekistan. The State Committee of Architecture
and Construction issued technical standards (CMK 2.06.03 - 97) including irrigation
pumps, but there are only a few pages of description about pumps. Even the bidding
specifications of irrigation pump projects funded by international donors requires
lower qualification and technical specifications are general, so that a wide range of

manufacturers can participate in the bidding.

Considering such circumstances, we prepared and submitted draft guidelines and
specifications to MARW, referring to Japanese technical standards and bidding

documents of JICA's past projects in other countries.
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The Japan International Corporation Agency

Guideline of the High -

Efficiency Double
Suction Pump
JICA Collaboration Yrogram for ¥fMicient
and ‘Economical Pump to Assist Water
Resources Sector in Uzbekistan
‘DRAFT Rev3d

017 -May -

Source : Study Team

Figure 3-11Cover of Guideline

[TOR of the guideline]

1. High Efficiency Pump - Ideal Hydraulic Design Pump
II.  Pump Performance Curve

III.  Selection of Pump Appropriate to the Pumping System
IV.  Design Requirement

V. Pump Construction and Material

VI. Pump Inspection

VII. Selection of the Pump manufacturer

VIII. 25 years' Design Life and Safety Operation

IX. Life Cycle Cost and Maintenance (Keeping Pump Efficiency during Life
Cycle)

X. Evaluation Criteria

3-4 Seminar

We held a seminar at the MARW on January 15, 2018.
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Seminar for High Efficiency Pump and
Saving of Life Cycle Cost

JICA Collaboration Program for Efficient and Economical Pump
to Aasist Water Re: e Bector in Uzbel n

15% January 2018

Ministry of Agriculture and Water Resources
and
Torishima Pump Mfg., Co. Litd

© 00 =10 O e L) N

Program

. Key Note Speech
. Introduction of Torishima
. Demonstration Test Result

Guideline of the High Efficiency Pump

. Installation of Pump

Torishima Service Proposal

. Rehabilitation of Humson Pump Station
. Presentation of YHC Tashkent

. Presentation of Water Resources Industries

Enterprise Association

10.Speech of the Ministry
11.Ending Speech

Source : Study Team

Figure 3-12Program of Seminar

A total of 16 attendants from MARW Deputy Minister, Water Resources Industry

Association, PSEC Tashkent, Agricultural Irrigation University, Agricultural

Technical Institute participated.

20
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Figure 3-13Seminar



Chapter 4 Output of the Program

4-1

Outputs, Challenges and Their Countermeasures in Business Promotion Aspect

Demonstration of installed pump in Soilik 1 pumping station brought approximately
30% reduction of power consumption compared with existing pump. Although that
reduction rate cannot apply to the conversion to the practical operation of all the
pumps to be replaced over the country because the pump operates according to the
necessary discharge amount, if all the existing pumps are replaced with the high
efficiency pump, it is estimated that cost reduction effect reaches approximately 100
million USD annually. This effect could contribute indirectly to improve agricultural
productivity as such reduced cost could be used for other agriculture revitalization

measures.

In order to promote an introduction of high efficiency pump on a business-oriented

approach, we investigated and clarified the followings in the program;

Deterioration situation of irrigation pump in Uzbekistan, and mechanism
of replacement and repair
Clear needs for high efficiency of existing pumps

Barriers to realization of pump efficiency improvement

In order to realize the business promotion in irrigation pump market of Uzbekistan,
we need to pursue the establishment of business formation by acquiring data on the
reduction of electricity charges in Soilik 1 on a yearly basis and collaborating with

local entities.
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4-2

4-2-1

Table 4-1 Outputs, Remaining Issue and Measures of the Program

|Activity \Visit lAchievement status and evaluation [Remaining Issues and
1st | 2nd | 3rd | 4th | 5th | 6th) Counteractions

+ Confirm the entire
national budget of
irrigation pumps,
current procurement
system

+ Confirm contents of
market reform such as
presidential decision

I[nvestigate needs
and marketability

Completed,

[Understand i + Understanding of
operation and i driving situation by
maintenance i investigation of existing
conditions of - ¢ ¢ ! [Completed pumping stations
pumping station i + Fermer management
on-site | pumping station
! operation hearing
Promoting i+ Drafting Guidelines
IMARW's S ' and Specifications
understanding of S Completed - Holding Seminar
high efficiency . e ——— !
ump technology :
Technology ool i« Technology Transfer on |+ Annual data monitoring
transfer D —— Issue | an OJT basis of high efficiency pump
: T : : Remained! introduced in Soilik 1
| until December 2018
Plan a business . 1+ Investigation of + Determination of
formation E E E E E Tssue E manufacturers / repair | candidate enterprises for
. . i factories service business
U aee— Remained. L . ;
' 1+ Prioritization as a cooperation until October

E collaboration candidate | 2018, conclude MOU

Orientation of Business Development

Approach to the Market

The following 3 points could summarize the focal points in terms of needs in pump

market in Uzbekistan.

+  Increase in pumping volume with reducing total electricity consumption
+ Measures on wear-resistant material of the pump

+  Promotion of introduction of the latest technology through foreign donors

Uzbekistan aims to increase the number of Fermer for promoting agriculture. It is
essential to increase the amount of irrigation water as well as reducing electricity
costs. Therefore, the most important issue is a promotion of efficiency pump

introduction in the country.

Considering that not all the reduction amount of electricity cost could be allocated to
pump renewal in the following year by MARW as it requires a large amount of budget,
it is realistic to start the business from maintenance service rather than pump

replacement.

Many irrigation water depends on the Amu Darya River and the Syr Darya River that
contain much silt in the water. The pumps installed in the former Soviet era has a
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4-2-2

severe aging deterioration, and repair work for those old pumps is limited to a
temporal replacement of the broken parts. In connection with the change of public
procurement system, the irrigation pump market is expected to change towards

demanding better quality and service-oriented.

As a business, in the meantime, an establishment of business relationships with local
companies for a maintenance service business is required, then it is expected to fully
participate in the market of replacement by high-efficiency pumps over the medium
to long term. From the viewpoint of private business, it is necessary for the
replacement demand to be of sufficient market size. As MARW's budget size is far
from satisfactory, many irrigation pump refurbishment projects with large-scale by
international donors need to adopt high-efficiency pumps procured from developed
countries like Japan, so that the replacement market expand largely in future.
When the high efficiency pump are installed more under the projects by international
donors, maintenance service business for those pumps will expand, which makes more

acceptable for private company to invest in such market with lower risks.

Expecting Business Model

Torishima Pump Mfg. Co., Ltd assumes business development by two strategies:
maintenance service business by changing parts and function regeneration, and

business of new pump supply together with pumping station facilities.

@O Maintenance Service
Participation in the service market with the aim of improving the
performance and durability of existing pumps, centering on ReDu® (Re-

Engineering and Design-Up) and coating technology

@ New Pump Supply
Participating in bidding for foreign donor projects, along with making efforts
to promote high-efficiency pump guidelines and specifications prepared in

the program

It seems advantageous to provide different services from existing domestic
manufacturers and repair factories in Uzbekistan by applying remedial technologies
such as improvement of fluid design, painting and coating, etc. Those services
requires little investment to provide and are able to start to provide quickly if having

cooperative ties with local company.

The steps to expand the business is divided by 3 phases; finding and making contract
with local partner, starting maintenance service, and exploring new pump supply

service. Decision on whether investing on an establishment of manufacturing
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4-2-3

factory or not, and its timing, depend on the extent of business growth in terms of

sales and numbers of business promotion channel gained.

The expecting business model corresponding to the business expansion steps is shown

below.
1st stage Torishima
Maintenance Service Pump Mfg
Co., Ltd

2nd stage
New pump supply

»Engineering
support

Figure 4-1 Expecting Business Model

Torishima
Europe

Torishima
Pump Mfg
Co., Ltd

Torishima
Europe

The Marketability of Fermer’s Pumps
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&
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#Replacement
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Source : Study Team

Fermer’s pumping facilities is not managed by MARW but by Fermer’s association

operated by charge shared evenly by Fermers.

However, the conditions and

situation of their pumps are similar to that managed by MARW. Although the

Fermer owned pumps are relatively small size, from the service business point of view,

it will be an opportunity for expanding the service business market.
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Chapter 5 Collaboration with other ODA Project in Future

5-1

5-2

Possibility of Grant and Loan Project

In spite of a large demand for renewal and refurbishment of pump stations in
Uzbekistan, Due to the limitation of MARW’s budget, it depends on state budget or
foreign donors for a large scale irrigation pump renewal project. Until now, numbers
of international and bilateral donors including ADB, WB, IsDB and JICA have been
working on pump repair projects. Meanwhile, Uzbekistan made agreement with
China in 2016 to implement nine pumping station renewal projects, counting a total
of approximately 1,000 pump exchanges, at the Shanghai Cooperation Organization
in Tashkent in 2016, though its progress seems not as expected. MARW considers
that it is difficult to request a new ODA loan at this timing, as the progress of those

projects based on MOU with China are still uncertain.

However, there exists numbers of other potential renewal projects listed by MARW.
The current administration launched a policy for promoting pump renewal projects
implemented by domestic funds in accordance with the agricultural modernization
plan 2018 - 2019, and a 2 - year implementation plan by MARW was approved by
Presidential Decree PP 3405. National budget allocation to an implementation plan

is expected.

In such circumstances, grant project through Japanese ODA has a high expectation
if pumping stations listed by MARW has status of most urgent priority, as well as
needs for high efficiency pump. The implementation of such Japanese grant projects
would assist in promoting Japanese high efficiency pump since Uzbekistan would
gain more understandings on an effectiveness of those pumps by gathering much
monitoring data of water flow and power consumption. In the future, it is expected
to receive a request from Uzbekistan to Japan for ODA loan project, depending on the
progress of Chinese 9 pumping station renewal projects and future trend on foreign

policy in Uzbekistan.
Cross-Sector Project

Apart from the issue of high efficiency pump promotion, agriculture in Uzbekistan
faces to farmland salt problem. This become more serious issue particularly in

Karakalpakstan, Bukhara, Navoi, Syrdarya, etc. where rainfall is scarce.

Uzbekistan has promoted agriculture as a part of policy to domestic return of migrant
workers. Countermeasures against farmland salt problem has a great social impact.
From this point of view, the study-type project to investigate urgency and priority of
pumping station renewal and formulate a renewal plan, considering regional
distribution of salt damage in addition to the efficiency of the existing pumping

station, seems also effective for the country.
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1. Guideline for High Efficiency Pump Facilitation
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Amonrckoe AreHTCTBO 10 Me:xgyHapOogHOMY

CorpynamaectBy (JICA)

PyxoBogsaime ykasaHus
ILJIST
BBICOK0(p(PEKTHBHOI'O
Hacoca ¢ IBOMHBIM
BCACBIBaAHUEM

IIporpamma  corpymamuectBa JICA 1o
appeKTUBHOMY M SKOHOMWYHOMY HACOCY IJIS
COOEMCTBUA BOOOXO3AMCTBEHHOMY CEKTOPY B
Y36erucranme

Pen.4
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PyxroBomsmue yxasaHus OJIs BEICOK03¢deKTHBHOIO Hacoca

Bsenenmue

Hacoce! — aT0 Marmue! qjisa oOMJILHOTO paccenBaums sHepruu. CoolIIamoT, uTo B
Amorny Hacocer morpedssaor 30% BeIpabATHIBAEMOI 9JIEKTPOdHEPTruH. MUHUCTEPCTBO
CeJIbCKOTO M BOJHOTO XO03sHCTBa aJKcIuryatumpyer mpumepHo 5 000 wmppuraimoHHBIX

HacocoB. Bamupim BOIIPOCOM ABJIAETCA CHHUIKECHIE 3HepI‘OHOTpe6JIeHI/IH HacoCaMHu.

TaKI/IM o6pa30M, BaKXHBIM ABJIAETCA COBOKYIITHBIM M3OEPiKKaM Ha HACOCHI IIO
TpUMeHeHne BBICOK02(P(PEKTUBHOTO pasmepy B TeueHue 15 jer.

Hacoca TLIST CHUKEHUS

9KCILITyaTAIIMOHHBIX pacxomos Ha

Ouepromorpebinenne B dmonnu ‘

HarHeTaHKe HaCOCOB.
0,
Ha Puc.1 IIOKa3aHO obmree E 28 /Osnemposﬂepm,

aHepromorpebserne B Amonwm, a Ha

ToTpeOIsTeMoi HacocaMu

Puc.2 IIOKa3aHO COOTHOIIIEHHE
IIepBOHAYAJIBbHBIX I/IHBeCTI/II_[I/Iﬁ n
OKCILTyaTAI[MOHHBIX pacxoon K Puc. 1 SHeprus, morpebdasemass HaCocoM

100%| | [ =
MepBoHa4yasbHble
90% ]
80% pacxofbl
70% D Hacoc v aBuratensb
60% MycraHoeka
50% SKcnayaTaumMoHHbIE
0, pacxoabl
:g;: M>nekTpuyecTso
0 [ TexHuyeckoe
20% obcnyxuBaHune
1o [ 3anacHble yactu

32 Mm 40 mm 50 mm 65 Mm 80 mm 100 Mmm 125 MM 150 mMm

0,75«kBt 1,5kBT  2,2kBT 3,7kBT 11kBT 18,5kBT 55kBT 75kBT

Puc. 2 COBOKVHHBIQ Ppacxoabl HACOCOB B TeUEeHME 15 ser B Aoouun

Pacxonmpr Ha aseKTpmuecTBO, KaK IIOKA3aHO B KpacHOM KoJoHKe Ha Puc. 2,
oxBaThIBAlOT cBEIINIE 90% OT COBOKYIIHBIX PACXOJIOB B TedeHHe 15 JieT, BRJIIIOUAS

IIepBOHAYAaJIbHBbIE HHBECTUITMOHHEBIE pacxoabl. aTo Oo3Ha4vaer, YTO CHHIKEHUe

Attachment 4



HOTpe6JIeHI/IH QJIEKTPOOHEPINH IIOCPEACTBOM IIPMMEHEeHUA BBICOROQ(bd)eRTI/IBHOFO Hacoca
ABJIAETCA BeCbMa Sd)d)ERTI/IBHBIM AJId CHHIKEHHSA COBOKYITHBIX PAaCXOJ0B Ha OpOIIeHHe

Har"HeTaHueM BOJBI.

Hacocobr n BcmomoraresibHOe 000pyI0BaHUE SIBJISIOTCSI 00BEKTAMU JOJIIOCPOYHOMN
OKCILIyaTallud HMHQPACTPYKTYPHI, SKCILIYATHPYIOTCI HA IIPOTSIKEHWH MHOTHUX JIeT U
COXPAHSIOT CBOIO IIPOU3BOAUTEIBHOCTD IIPH HAJJIEKAIIEH dKCIIyaTaAIluy U TEXHUIECKOM
obcay:xrBaHUM. (IBJISASICH OCHOBHBIM O0OpYyIOBaHHEM OOBEKTOB Hpu 25-W JIeTHeM
PaCYETHOM CpPOKe CJIYKOBI, HACOC IOJIKEH UMETh IIPOYHYI0 KOHCTPYKIIHMIO C IIPaBUJILHBIM
BBIOOPOM MAaTepHAJIa M XOPOIlei a(pheKTUBHOCTEIO.

Hacoc BoiOMpaercss ¢ ydeToM pacXoI0B HA OKCILIYATAIIMIO U TEXHUYECKOE
obcay:xMBaHHe, a TaKiKe IIepBOHAYAJIBHBIX WHBECTHUIIMOHHBIX pacxomoB. Hacochr
IIOJIBKHBI COOTBETCTBOBATHL KPHMBBEIM HACOCHOM CHCTEMBI TPYOOIIPOBOIA IJIS IOJIYYECHHUS
BBICOKOH a(p(peKTHBHOCTH B Te€UeHNE MHOTHX JIET.

DKCIUTyaTausa U TeXHUIeCKOoe 00CIYKUBAHKE SIBJISIOTCSA KJIIOUEBBIMU ACIIEKTaAMUI

IJINTEIbHON paboThl HACOCHOTO 000Dy JOBAHMS.

Jiia cuHmKeHHs oHepromoTpebJieHHMs Hacoca, OOJIKHA IIpedycMaTpPHBATHCS

IIPOBEpPKA CJAEAYIONINX 00JIacTelt.

L BricoroapdertuBuerii Hacoc — WmeasbHBIA THOPABIMYECKHUI pacyeT
Hacoca

1I. OKCILIyaTallMOHHAA XapaKTePUCTUKA HACOCA

II1. Brr6op Hacoca gjia cOOTBETCTBUSA HACOCHOM crcTeMe

IV. Pacuernoe TpeboBanue

V. Koncrpyxius Hacoca u MaTepuast

VL KouTposs Hacoca

VII. Beibop mpousBoguTes st Hacoca

VIII. 25-u geTHuil pacyéTHHIN CPOK CIIYKOBI U Oe30macHast 9KCILIyaTaIlsI

IX. Coxpauenme 9QQEeKTHBHOCTH BO BpeMs CpPOKa CJIysKOBI Hacoca -—
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CroumocTth CPOKa CJIy&K6BI 1 TeXHHUYEeCKoe O6CJIy)KI/IBaHI/Ie

X. Kpurepuwn orenrxu

L Bricoroadpderrusubrii Hacoc — MmearpHBIN THOpaBINYecKU pacueT Hacoca
Jlstst moBeIIeHUsT 9(p(PEeKTUBHOCTH HAcoca, JIFOObIe ITIOTEPH B HACOCE JOJIFKHEI OBIThH
CHUJKEHBI JIJIsI TIOJIyYeHWs WIeaJbHOT0 PABHOMEPHOIO IMIOTOKA HarHeTaeMou
SKHTKOCTH.
1. Ilorepwu B Hacoce
PaccmarpuBarores ciienyrolye moTepy B Hacoce.
(1) Mexanudeckue moTepu
[Torepu Ha TpeHume, HampuMep Ha IONIIMITHUKAX KW KOPIIycaX CAJIbHUKA, IIPHU
BPAIEHUN MEXaHUYECKUX 3JIEMEHTOB
(2) Tlorepu B oTHOIIEHNH pabodero kojeca
B Tpenue gucka
[Torepu Ha TpeHwMe IIpH BpallleHUH paboUero KoJjieca B BOJE.
B [lorepu Ha PELUPKYISAIIIIO
Ilorepu B pesynbraTe TypOYJIEHTHOCTH W/HIKW ITUPKYJISIIUNA BOIBI B
pabouem kostece. MoryTt HabI0IaTHCA HA CTOPOHE MAJIOH IIOJAYM.
B Tugpasimueckue norepu (PaGouee xoseco)
Jluana moroxa B paboueM Kojiece C paspbIBOM OT HIOEAJILHONM JIMHUH
IIOTOKA BOIBI
(3) TTorepu B OTHOIIIEHNH KOPITyca
B [lorepu Ha yreury
[Torepu Ha yTeuky IIpH IIeperange TaBJIeHUS U B KOPIIycax CaJbHUKA
B Twugpasimyeckue morepu (Kopiyc)
Jlunms moToOKa B KOpPIyce C Pa3pblBOM OT HIEAJBHOM JIMHHU II0TOKA

BOJIBI

s ynyamenus sddexrusaocTa Hacoca, CFD (KoMmpioTepHBIH pacdeT IOToOKa)
n FEM (Meronq KOHEYHOTO oJeMeHTa) IIOBCEMECTHO MU IIUPOKO IIPUMEHSTCI B
HCCICIOBAHUAX M paspaboTKax AJIsd IOJydYeHHMs MOAeaJIbHOr0 IIOTOKA B HACOCAX.
CramgapTHBEIE METOABI MOAEIMPOBAHMA A/ AeMOHCTPALIMK JIMHWK IIOTOKA B HACOCAX
3aHMMaeT MHOTO BPE€MEHH, B OTJIMYHE OT aBTOMATHU3MPOBAHHBIX MeTOmoB. Biaromaps

9TOM TIOCJIeJHEH TeXHOJIOTHH, 3(pPeKTUBHOCTD HACOCA 3HAYUTEIBHO YIIYUIIAIACE.
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2. Meroasl CHIKEHNS II0TEPh HA TPEHIe
Paccmarpuparores ciiemymolnme Mepsl.
(1) Mexaunudeckue moTepu
(a) IToTepu Ha TpeHMe B HOMNIMITHIKAX

CymiecTBy'oT  aHTU(QPHUKIIMOHHBIE  IONIIMITHUKHW, TaKWe  Kak

IIAPUKOBBIE HJIM POJHUKOBBIE MONINWITHUKH, W  IIOJIIHITHUKHA

croyibkeHusi. [lo Mepe BO3MOMKHOCTH, JOJIKHBI OBITH BEIOPAHBI

COOTBETCTBYIOIIIHE AHTUPPUKITMOHHBIE IIOIITAITHAKNA LIS

YMEHBIIIEHUS TPEHNSI.

Bribop MOONMIMITHMKOB OCYIIECTBJISETCS HA OCHOBAaHMH PV-3HaueHws,

KOTOpPO€ PACCYMTHIBAETCS HCXOOd W3 [ABJIEHUS B IIONIIUIHHKE U

OKpyskHOM cropocru. Taxkum obpasom, PV-amauenne DN mosxer OBITH

CHUKEHO, eCJIH JUaMeTp Bajia OyaeT MaJIeHbKIM.

1) Teoperuuecku, paguaabHOe daBjeHue cTaHoBuTcss 0 B TOuKe
onrumansHoro KIIJ (BEP), ommako panmajibHOe gaBiIeHUe
YBEJIHUYNBAETCS, €CJIM OHO BhIxomauT 3a BEP.

YcioBust HATPY3KH JTOJIKHBI OBITH BKJIIOYEHBI B KOHCTPYKIIHIO
BaJIA.

ii) Jluamerp Bajsia MoskeT OBITH yMEHBIEH, €CJIM [IJUHA Baja
Hacoca MOMKEeT OBITh YKOPOUYEeHA KOMIIAKTHOM KOHCTPYKIIMEH
Hacoca.

(b) IToTepu B KopIyce caTbHUKA

Hmerorest caIbHUKOBBIE HAOMBKM M MeXaHUYECKHE YILIOTHEHHUS IIJIsS

repMeTHU3AIUH KOPILYCOB CAJILHUKOB.

Mexannveckre — yILUIOTHEHUS ~ HMMEIOT  IIPEHMMYIIECTBO  Ilepen

CAJIbHUKOBBIMU HAOMBKAMH IIPY YMEHBIIEHWH II0Tephb Ha TpeHue. Tem

He MeHee, [HOJIKHO IHIpeIyCMATPUBATBCS  000OpyHOBaHHE  IJIS

TEeXHUYECKOT0 OOCIYKHMBAHUS U BO3MOYKHOCTh ITOCTABKH 3AITaCHBIX

qacTei.

(2) Tlorepu Ha yTeuky
(a) HabmiomaloTcs yTedykHm B HACOCAX CO CTOPOHBI BEICOKOTO JIaBJICHUS
(cTropoHa HarHeTaHHS PabOUero Kojeca) 0 CTOPOHBI HU3KOTO IaBJICHUS
(cropoHa BcackIBaHEA pabodero Kojeca).
Jls1s1 yMeHBIIeHNs II0Teph HA YTEeUKY HA KOMIICHCAIIMOHHBIX KOJIBIIAX,
HEeo0X0IMMO KaK MOYKHO 0O0JIbIlle YMEHBIIUTE 3a30p, HO 0e3 BO3aeHCTBUSA
Ha MeTaJIJIMYeCKHe YacTH, BO n30eskaHre KPYITHON HeUCIIPaBHOCTH.

MunumanbaBIE 3a30PbI HA KOMIIEHCAIIMMOHHBIX KOJIBIIAX BPAIIIAIOITHXCA
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meTaJieli mokasassl B Tabmaure 1.

Tabimma 1 MwuHMMaIbHBIE 3a30PEI KOMIIEHCAIIMOHHBIX KOJIEI],

Juametp Muunma Juametp Juametp Musumans | Huamerp
BpAIIAOIUX | JBHBIA | BpaIlaliomiy | BPAIIAIOIINAX | HEIH 3a30p B | BPAIIATOIT
cs meTasei 3a30p B XCsT cs1 erasieit auamerpe UXCST
(vm) muaMerpe | meraseit (vm) (vm) mertasei
(vv) (vm) (Mm)
~50 0.25 200~224.99 0.50 450~474.99 0.75
50~64.99 0.28 225~249.99 0.53 475~499.99 0.78
65~179.99 0.30 250~274.99 0.55 500~524.99 0.80
80~89.99 0.33 275~299.99 0.58 525~549.99 0.83
90~99.99 0.35 300~324.99 0.60 550~574.99 0.85
100~114.99 0.38 325~349.99 0.63 575~599.99 0.88
115~124.99 0.40 350~374.99 0.65 600~624.99 0.90
125~149.99 0.43 375~399.99 0.68 625~649.99 0.95
150~174.99 0.45 400~424.99 0.70
175~199.99 0.48 425~449.99 0.73

Caeplrre 649,99 MM, MUHAMAJILHEINA 3a30p cocTaBgeT 1,0 MM, ¥ JOIOJIHUATEIEHEBIA

1M

yepes rasgaeie 0,95 M.

API610 11-e Usnanue

Haumenbimit 3a30p crmocoOCTBYET BBICOKOM a(ppeKTHBHOCTI, OTHAKO
PUCK BO3HUKHOBEHUS HEHMCIIPABHOCTH CTAHOBUTCS OOJIBIIIE,
MusnMaIbHBIT 330D HOJIMKEH OBITH TOYHO YKA3aH B TPEOOBAHUY W/MJIH

TEXHHUYECKUX yCJIOBUAX TEeHJIepa.

(b) Heobxommmo paccMOTpeTh yTeUKy MeKIy HAPY:KHOH IIOBepXHOCTHIO

()

KOMIIEHCAITMOHHOI'0 KOJIbIIa KOpPIIyca HW KOPIILyCOM. Kax Tombko

IPOUCXOIUT TaKoe sABJEHWE, YTEeYKa yBEJIWYUBAETCA BO BpeMsd
aKcILIyaTamu. Jlas TIpemoTBpallieHus JTOTO, HA KOMIIEHCAITMOHHBIX
KOJIBIIaX KOPIIyca JOJIKeH OBITH pIaHell Wi 000 IO BCeEMY HAPYKHOMY
auaMeTpy.

Vreurka Takke JO/DKHA pPacCMATPUBATHCA B OJIMIKAUIINX TOUYKAX K
KOJIBIIAM KOpIIyca HAa COIpAraeMOd IIOBEPXHOCTH BEpXHEU 4YacThu H
HUKHeN dvacTtu Kopiryca. llocsie HECKOJIBRUX JIeT 9KCILIyaTalluu,

HaOJIogaerca 3HAYMTEILHBIM M3HOC, a oaddexTuBHOCTE Hacoca

CTAaHOBUTCS HUKE B CIyyae IIPUMEHEHUs a0pasuBHOM KUIKOCTHA. Takum
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00pasoM, YILJIOTHEHHSI COIPAraeMON MOBEPXHOCTH JOJIMKHBI TIIATEIHHO
IpeIycMaTpUBaThCA 6e3 yTedek. YIUIoTHUTEIbHAA TeHTa(bl) B KAaHABKAX
COMPATAaeMBbIX IOBEPXHOCTEH JOJLDKHA IIPeIyCMaTPUBATBCA IIOBEPX
HacocoB 600 MM I moJiyvyeHHs HamboJibirero addeKTa YILIOTHEeHHU.
IIpz wHeoOxommmocTH, ITOOJHM30CTH OT KOJIEI[ KOpIIyca JJOJIKHBI
IpeayCMaTPUBATHCS JOIIOJTHUTE IbHEIE OOJITEI.

(3) Ilorepu, BEI3BaHHEIE PAGOUNM KOJIECOM
[IponsBoguTEILHOCTE W O(P(EKTUBHOCTD HACOCA OIIPEIESISIIOTCS II0 THUILY
pabouero koseca.
(a) Tpenue mucka

B mocnemmme rombr, mas yayuineHHs 9(QEeKTHBHOCTH IPUHKIMAETCS
TEeHIEHIINsI  MaJIeHbKOro pabodero koseca. IIpemmyrmecreamu
MAaJIEHBKOTO Pabodvero KoJieca SBJISIOTCSA: KOMIIAKTHBIA M JIErKOBECHBIM
HACOC, BBICOKAS a(pEKTUBHOCTD W IIOHMKEHHBIA HAIIOP IIPU 3aKPBITOM
3aIBIIKKE, apu IJIaBHOMI KPHUBOH Hamopa-Ilogaun Ha
XapaKkTepUCTUYECKHNX KPUBBIX HACOCA.

Mexaunueckas o0paboTka Hapy:KHBIX IIOBEPXHOCTEM pabouero Kojeca
JOJ:KHA IPUMEeHAThCA 70 MeHee ueM 6 Ra (uM) 171a mosryueHus riaaroi
II0BEPXHOCTH.

(b) IloTepu OT peIUPKYIAIIAN
IloToxk mam BOpOHKA OT PEHHUPKYIAIHNM B pabodyeM KoJiece SIBJISIETCS
[IPEIISATCTBUEM [IJIS HOeaJbHOM JIMHHUKM IIOTOKA, KOTOPOE BBISBIBAET
cHMKeHre opPeKTHBHOCTHA HACOCA.
Anamus CFD (BoruncnureabHas THAPOAMHAMUKA) SBIISETCA peIlleHneM
IIJISI YMEHBIIEHNS UJIN [IPeI0TBPAIIEHUS [IOTePb.
(c) Tlorepwu, BEIZBAHHEIE IIEPOXOBATOCTELIO TOBEPXHOCTH
[llepoxoBaToCTL MOBEPXHOCTEH, KOHTAKTUPYIOIIUX C KHUIKOCTHIO,
OKa3bIBaeT O00JIbIlIOe BJIHSHME HA oQpdeKTUBHOCTH Hacoca. PoBHasa
IIIePOX0BATOCTb  IIOBEPXHOCTH  CHMIKAET  IIOKA3aTeJd  HU3KOH
adpdexTHBHOCTH HACOCA.
Mepamu mpoTHBOIEHACTBUS ABJISIOTC!
1)  ViaydmeHme TOYHOCTH M T€XHOJIOTMH OTJIHUBKH
ii) Brbop MaTepmasa, o00JamaloONIer0 XOPOIIeH CIOCOOHOCTHIO
TEKY4eCTH OTJINBKU
iii) IlpuMeHeHMe MeXaHWYECKOH O0OpabOTKM M  KOMAHOTO
HOJIMPOBAJIFHOIO KPYTa JJIs IOBEPXHOCTH pabodyero KoJieca

iv) IlpuMeHeHMe TOKPEITHA
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(4)

(d) TuapaBIMYecKkue moTepu
[TorkaszaTesim TOYHOCTM AaHAMM3A BBIYUCIUTEIBHON T'UAPOJUHAMUKHA
YIIYUIIAIOTCSA U IIIHPOKO HUCIIOJIB3YIOTCSI, BMECTO aHAJIM3a MOJEJIH Hacoca.
W3 cymecTByomux Mogesel IIPOU3BOAUTENISI, JOJIKHA BBIOHPATHCS
HAWJIy4IIass MoJeJib paboduero Kojieca ¢ MOXOKeH OBICTPOXOIHOCTHIO, C
ydgeroM Toukmu orrrumasibHoro KIIII, mpomsBoguTeibHOCTH BCACHIBAHUS
(NPSHcp.r NPSH3 — NPSH- Bricora cromba SKHIKOCTH Ha
BCACHIBAIOIIEH CTOPOHE HAacoca), W IIOJHOTO OKCILIyaTAI[HOHHOTO
IHAIIa30Ha Hacoca.

Ilorepwu, BEIZBAHHBIE KOPIIYCOM

AHanM3 TUOPABIMYECKHX I[IOTePh KOPIIyCA BBIIIOJIHSIETCS II0CPEICTBOM

aHaJIM3a BBIYUCJIMTEJLHOM THAPOIMHAMHUKN, KAaK W IJIsg paboduero kKoJjieca.

Kopiyc mosmxen OBITH CKOHCTPYHPOBAH M BEIOPAH TAKKUM 00pas3oM, YTOOBI OH

COOTBETCTBOBAJI pabouyeMy KoJIiecy.

BasxupIM aciekTom sIBJIsieTcs OTJIMBEA Kopiryca. To ke caMoe OTHOCHTCS K

nyskty (3)(c) BeIIE.

[[TepoxoBaTocTh ITOBEPXHOCTH KOPIIyca IJOJIKHA COCTABIATL MeHee 12.5Ra

(uM), a IOKpPHITHe [OKHO IPHMEHATECA B TOUYKE COIPHKOCHOBEHHS C

a0pa3uBHOM KHUIKOCTHIO.

3. Bricrpoxomsocts (NS) 1 adpdperTuBHOCTE Hacoca

oy

@

Tne

Hacocel uMeroT Ty ke CKJIOHHOCTD B CJIydyae CHMMETPUYHBIX (PUTYD.
Ananoruunsie 6sicTpoxoHbIe Hacockl (Ns) IMEIOT Ty e CKIIOHHOCTb.
Bricrpoxonuocts (N s )mpescraBiieHa clIeAyIONIIM ypaBHEHIEM.
Ns=nx/ Q /H3/4
e n: Cropocrs (06/MuH, MuH-1)
Q: Momaua  (m3/mun)
H: O6mmuit mamop ()
[Tpyr aHAJIOTMYHOM 3HAYEHWU OBICTPOXOIHOCTH, IIPUMEHSIIOTCS CJIEAYIOIIUE
yPABHEHUA
Kooddunment nomaun Q/Q=n’/n(D’/D)3
Koaddumuent obero namopa H/H=(n"/n)2(D’/D)2
Koadurment MmommHocT! HA Bary
P/P=QH’ n p/QH n p’= 0’/n)3(D’/D)5(qnp mp)
P: MoirocTs Ha BaJIy B JIOIIATHUHBIX CHJIAX

np; 9pdherTHBHOCTL Hacoca
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D; IlpemcraBuTenbHEIH pasMmep (T.e. HApPYRHBIH IHAMETD

pabodero koseca)

(3) HeobxomuMo IOATBEPIUTL HAJIHYME y IIPOMSBOIUTENS IIONTBEPIKIEHHOM

aHasoruvHoir Ns MOIJeJ I OJIA OIIE€HKH ITPOM3BOAUTEJIbHOCTH, npennaraeMof/'I

B TeHIepe. CpaBHeHI/Ie MEXOAy JaHHBIMH B IIPEJJIOKEHHH W JaHHBIMHA

aHaJyioruvHoro Ns Hacoca, uMeeT CHJIY OJId OTY€THOCTHU ITPOM3BOIUTEJIA.

4. OddexTuBHOCTL H

acoca

(1) Tlorasaremu adpeKTHBHOCTH HAcCOCA MIMEHSIOTCH, B 3aBHCHMOCTH OT

momauu u 6srcrpoxonuoctr (Ns)

e Efficiency NS300
=l Efficiency NS150

Efficiency NS600

92
3 9 (e’ —h
QSS'f
g 86 -
£ 84 -
= 82 . . . .
0 2 4 6

Capacity (m3/s)

By HI

Puc. 3 DdderTuBHOCTE Hacoca, II0 CPABHEHUIO C IIoaadeil ¥ OBICTPOXOIHOCTHIO

Efficiency (%)

DddexrrrBHOCTH (%)

Capacity (m3/s)

Iomaua (m3/c)

(2) BrimeykasaHHEBIe JaHHEIE IIPOIeMOHCTPUpPoBaHE! B MHcTuTyTe MMapaBauky

1 pacCMaTpHuBaIlOTCA KaK MUHHMAaJIbHBIE IIOKa3aTeJIH.

(3) Ucxons wm3

BBIIIIEIIPMBEJEHHOI'0, IIpedyCMaTpHUBAOTCA MHHHUMAaJIbHBIE

moxasaTenmn adderTuBHOCTH B Touke omrmMmasibHoro KIIJ[ (pacuérmas

touxa BEP) B

Tabmuia 2 OdderTrBHOCTL HACOCA, IO CPABHEHUIO C OJAYeH 1

OBICTPOXOJHOCTELIO

Tabmaurie 2.

IMomaua (M3/c) | 0,1 0,2 0,5 0,7 1,0 1,5 2,0 5,0

Ns 150 80% 82% 84% - - - -

Ns 300 85% 87% 89% 90% 90% 91% 91% 91%

NS 600 - - 86% 87% 87% 88% 88% 88%
1I. OKCILIyaTallMOHHAS XapaKTePHUCTHKA HACOCA
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JloxHEI BBRIOMpPATBHCA TaKWe HACOCH, KOTOpBIE HAXOOATCS B IIpemesax
9KCILIyaTAITMOHHOI0 JUanas3oHa 0e3 KaBUTAIlUH, M30BITOYHOrO IIIyMa, BUOpaIiun
U IIePerpy3KHu.

Hacochbr mosxHBI OBITH BBHIIIOJHEHBI ¢ BO3MOYKHOCTHIO HEIIPEePHIBHOM PabOTHI OT

MHHUMAJBHOTO pacxoda 10 TpedyeMoro MakCHMaJILHOI'O Pacxoa.

Ha Pumc. 4 mnoxasampl oKCILUIyaTAIIMOHHBIE XApPAKTEPUCTHKM  HACOCA,

npencrasagomue Oo6mmumit Hamop u Kpusyio nmogaun, Kpusyo addexrusrocTH,

Kpusyro momrsocru Ha Bany u kpusyio NPSHTp.

(1) Bri6op BEP (toura onrumassaoro KITJ) momxeH GLITh KAK MOMKHO OJIIIKe K
paboueil Touke.

(2) Bri6op Ka:xmoi HopMaIbHOHN pabodeii TOUKH IIpeIIoYTHTeIbHEee B IIpeiesiax
POR mHacoca (IIpemmouTuTe bHBIH SKCILIyATAITMOHHBIH IUAIIA30H), HO
nomxeH ObITh B mpemenax AOR wmacoca (CpemHHil aKCILIyaTaIlMOHHBIH
NTUATIA30H).

(3) XapakrepucTHKKN Hacoca JOJIKHBI OBITH CTAOMJIBLHBIMHE IIPH JaBJIEHUHI
HATHeTAHUS HENpPEepbIBHO CO CTOPOHBI HAIIOPA IIPHU 3AKPBITOM 3aIBUMKKE
(pu yc0BHH, UYTO HATHETATeILHBIH KJIAIaH 3aKPHIT)

(4) OtcyTcTBHe meperpy3KH IS BCETo IKCILIyaTaIlMOHHOTO JUAala30Ha.

(5) Kar muamMyM, Ha 1 metp Huske NPSH3 uem NPSHcp. B mpenenax Beero
OKCILIYATAI[MOHHOI'O JUAIla30Ha, a TAKMKe TOUKH PacXo/a.

(6) IIpomsBomuTe L HACOCA JOJIKEH PACCMOTPETh YKa3aHHbIe MUHUMAIbHEIE

CKOPOCTH IIOTOKa M IIOCOBETOBATH €CTh JIX HeO6XO,HI/IMOCTb B CHICTeMe YyTEYKHU.

(%)
[o

Shaft power

Pump efficiency
(kW)
Total head
(m)
NPSH3(m)
[=

90}

80]

70]

80]

50}

Flow(m?/min)

Puc. 4 DxcmmyaranmonHas XapakTepuCcTUEKA Hacoca
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III.

Bribop Hacoca [J1sT COOTBETCTBUS HACOCHOM CHCTEME
PabGoume Toukm Hacoca oIpemessIIOTCI B 3aBUCHMOCTH OT HIPOM3BOIHTEILHOCTH
Hacoca, KpuBoi cucTeMel (KpuBas moTephb) TpybompoBoga (KpuBas TPyOOIPOBOTHOM
CHCTeMEI), ypOBHeE BO/IbI Ha CTOPOHE BCACHIBAHMSA U HarHeraHus. IloTepu Ha TpeHUe
B TPYOOIIPOBOIE YBEJIMUUBAIOTCS IIPH YBEJIMUYEHUHN IOJaYX HAcCoca.
1. Pabouas Touka
(1) Pabouaa Touka Hacoca ompejesdercd B TOYKe IIepecedeHHs Ha KPHUBOM
«HAIIOP-II0JAYa» HACOCA W KPUBOM TPYOOIPOBOSHONM CHUCTEMBI, KAK IIOKA3aHO0 Ha
Puc. 4.1.
Ha Puc. 5.1 morkasaubl 2 KpHBBIE CHCTEMBI, KOTOPBIE HAXOIATCA B TOUKE
BHICIIero  (paKTWYecKoro Hamopa (BepxXHsAS KpuBas) U  HHUMKHETO
daxTryeckoro Hanopa (HI:KHAS KpUBas), IyTeM U3MeHeHHs YPOBHeH BOJIEL
DakTUYecKUii HAIOp MEHSEeTCI B 3aBHCHMOCTH OT YPOBHS  BOIBI
(DakxTuueckoe KoebaHMe HAMoOpa), OKCIUIyaTAIlMOHHBIH  IUANIA30H

mpencraByieHd B pasgeine “Viamenenue pacxoma”.

Actual head fiuctuation

é‘i

Discharge varialion

Puc. 5.1 Kpusrnie cucreMmsr u pabodre TOUKH Hacoca

Actual head fluctuation DaxkTHuueckoe KoebaHme HAIopa

Discharge variation Wsamenenue pacxona

Pipeline resistance curve Kpusas comporussiienus: Tpy0opoBoia

(2) Tlorepm TpyGompoBoja yBeIWUYHBAIOTCA IIpH crapeHnn. DaKTHUECKOH
JIMHVWEN SBJISeTCA KPUBAs IOTEPh HA TPeHWEe HOBOM TPpyOBI M IIyHKTHUPHAS
JIMHUA JJIS CTapoi TpyOsl Ha Puc. 5.2.
Kpusaa H-Q darxruueckoit simaun moxker mocturarh “[logaum Q”, omHaro
JIJIS COOTBETCTBUSA YCJIOBUSAM CTAPOM TPYOBI, HACOC TOJIKEH BLIOMPATHCS W3
nMeroIIelica TyHKTupHoM JuHun kpusoi H-Q. C yderom crapenuws u
BBIOMpPAEMBIX HACOCOB € TIYHKTUPHOM JIUHUEH, 9KCIUIYATAITMOHHBIN

Aralla30H J0JIZKEH COOTBETCTBOBATDH Co.
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Puc. 5.2 Ilorepu Ha Tpeune u crapas/HoBas Tpyba

Pipeline resistance curve Kpusast conporusienus Tpybomposoa

(3) IlapanmensHas pabora

IIpenpinymue 2 mosummu B “1. Paboume Toukm” mpemHasHAYEHBI IJIS

ONUHOYHOM paborel. Jag cayuad mapasulenbHOM paboTel  HACOCOB,

[IPUMEHSIETCS IPYyTras uaes.

Ha Pwuc. 6.1 moxasam 1mpumep 3-X HACOCOB C AHAJIOTHYHBIMI

OKCILIYaTAIIMOHHBIMI KaueCTBAMHU Ha TOM ke TPyOOIIpOBOIE.
Kpusble mapasutesbHOM paboTBI 3-X HACOCOB IIOJIYYAIOTCSA IIyTEM
mobaBiIeHMS MOOAYM KaskIOr0 HAcoca Ha TOM ke Halope. Paboure
TOYKH HACOCA HAXOLATCS B TOUKAX IIepPecedeHUs] KPUBOM CHCTEMBI U
KPUBOM IIapaJijIeJIbHOMA PabOTHI.

Onua pabovass Touka pacmosioskeHa B As, momobHBIM obpasom, 2 paboumx

TOYKH PACIIOIOKeHBI B B2, 1 3 pabounx Toukn— B Co.

H |
a | g C
%.
Cz
c
) ' ; .
- X B, 3-unit composite
,dré'@\ 2-unit composite
rd s 1 unit
e \
/™
/
Q
Puc. 6.1 Kpusrie nmapaJsiesHoM paboTh
1 unit 1 610K
2-unit composite 2-xX OJIOUHOE coeqUHEeHHe
3-unit composite 3-X OJIOUHOE coeqUHEeHe
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(4) Coueranue PaA3JIMYHBIX pa3dMepOB HaCOCOB

Ha Puc. 6.2 mokasaHbl KpuBBIe NHapaslyIeJIbHON paboTEl IIpu pabore

0OJIBIIIOr0 Hacoca M MAaJIEHBKOI'O0 Hacoca. HapaJIJIEJIbHyIO KPHUBYIO MOYKHO

IIOJIYYHUTL IIyTeM ,HO6aBJIeHI/IH IIogavyyd MaJIEHBKOI'0O Hacoca K IIogave

0OJILIIIOr0 HACOCAHA TOM JKe Hariope.

Paboune Ttourm JJIA HapaJIJIeJII:HOfI pa6OTBI OOJIBIIION0 M MAJIEHBKOI'O

HacocoB — aT0 “A”, TOUuKa IIepecedyeHUs KPHUBOM IapaJlIeSIbHOM paboThl U

RpHBOﬁ cucreMbl. Pabouass Touka OOJIBIIIOrO Hacoca pacriojiaraerca Ha

kpuBoi H-Q Oosbiroro Hacoca aHAJOHYHOIO HAamopa TOYKH “A”

a

MaJIeHbKOT0 Hacoca — Ha kpuBoii H-Q MaseHBKOro Hacoca aHAJOTHYHOIO

Haropa, kak B “A”.

H

Parallel pardomance

Puc. 6.2 Ilapannensuas pabora HaCOCOB ¢ PA3JIMYHOM IIPOU3BOIUTEIHEHOCTHIO

Large capacity

Boswmasa mogaua

Small capacity Masas mogaua
Parallel performance Ilapamnenbuas pabora
Qsmall Qmauioe

Qlarge QOGob1I0€

Discharge quantity for parallel operation | KommuecTBo pacxoma ajis mapaJiieabHoM paboThl
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(5) Omenka aHeproadeKTUBHOCTH Hacoca
PabGoume Toukm Hacoca M3MEHSIIOTCS, B 3aBUCHMOCTH OT PEKHUMOB PAOOTHI.
Jljist  OIleHKM TEeHIEepHOro MPeNJIOMKeHUs, JIydllle IIPUHSITH MEeTO[
Bssemennoro Cpemrero Koaddurmernra Ilomesnoro Jeiicreua (BCKILI).
Meron BCKIL/] yunTeiBaeTcs fJjis 4acoB paboThl ¥ pabOUMX TOUEK.

2. TapanTupoBanuas addheKTUBHOCTD

Hacoc mossken OBITE IIPOTECTUPOBAH HA HCIIBITATEILHOM CTEHJIE IIPOMU3BOIUTEIIS

Hacoca 0 II0CTaBKH, JJIS IPOBEPKU COOTBETCTBUSA HEOOXOJUMBIX XapaKTePUCTHK,

TAKMX KaK Ioaava, OOIIui Harop, sQdeKTUBHOCTD, IIOABOJUMAS MOIIHOCTDL K

IBUTATEJI0, BUOPALUS, IIIyM, IIOBBIIIEHIE TEeMIIePATYPhI, U T.1I.

3aBOJCKOI KOHTPOJIL ABJISETCA HaAWOOJIee BAKHBIM COOBITHEM J[JJIS OIEHKHU

OpUEeMKH Hacoca 1/MjIr HAaYnCIeHus mrrpada.

(1) OxcmryaTanmoHHOe MCIBITAHHE JOJIKHO BEIIOJHATECA B COOTBETCTBUHU C
1S09906, JIS B 8301 u1 MexayHAPOIHO IPU3HAHHBIM CIIOCOOOM.

(2) OGopynmoBaHme  HCHBITATEJILHOTO  CTeHJA  JOJIKHO  COOTBETCTBOBATH
CTAHIAPTAM.

[Togauya uamepsiercst mocpeICTBOM MATHUTHOTO IIOTOKA HJIM BOIOCJIABA.

(3) B cioyuae, ecium IIpOM3BOJUTEIL He BHIIOIHAET TapaHTHPOBAHHYIO
a(ppexTUBHOCTD, IIOCJIE YCTPAHEHUS HEUCIPABHOCTH, W3MEHEHUS WJIN
pemoHTa Tpebyercsl IIOBTOPHOE WCIIBITAHHE. B cilyyae Heymaduum mopu
IIOBTOPHOM HCIIBITAHUHM, MUHHCTEPCTBO OTKA3BIBAETCS OT HAcCOCA WJIU
IIPUMEHSIET INTPADHBIE CAHKITHH.

3. Kasurammusa

IIpomnsBommresss Hacoca HOJIMKEH BBIIOJHHTH MPOBEPKY HA KABUTAIIUIO HAa

HMCIBITATEILHOM CTEHME, IJIS IIOATBEPIKICHUS OTCYTCTBHS KABUTAIMU BO BCEM

OKCILIyaTAIlMOHHOM  [HWama3oHe. B ciaydae  xaBwranuy,  BO3HUKAET

Ype3BBIYAMHBIN IIIYM W/HUJIA BUOPAIIHI.

(1) Kapuramusa spisgeTcd IPWYMHOH IIOBPEXKIEHMA Hacoca. Kak MUHEMYyM,
NPSHS nomxno 66tk Husxe NPSHep.

(2) ABToHOMHAas paboTa [O/DKHA YUHTHIBATECA B IApaJUIeNbHOH padoTe
HacocHOI craurnuu. MunuBuayaabHas padodast TOUKA MOKET OBITh TOYKOM
IIOOAYI.

Jase mpu Touke mmomaur, NPSH3 He mosmxno O0b1Th 6Gostbire NPSHep.
[Tpumeuanne) NPSHS3 aBigercsa TOUKOM CHI:KeHHs 0OIIero Hamopa Ha 3%
BO BpeMs IIPOBEPKU HA KABUTALIMIO.
B oroi1 Touke mpeamosiaraeTcsa BOSHMKHOBEHNE KABUTAIIMI,

(3) TlograumBarommii HACOC IOJIKEH IIPeIyCMATPHUBATBECA JJIA IIPOBEPKM HA
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IV.

V.

KaBUTAIIWIO HA WUCIIEITATEeJIbHOM CTEeHOE.

Pacuernoe Tpeboranme
Ilonpsagunk HoJsKEeH HECTH OTBETCTBEHHOCTh 34 KOMIJIEKTAITMI0 HACOCHBIX
VCTAHOBOK, IIPUBOAUMMBEIX B [BHIKEHHE JJIEKTPOJABUTATESIEM, U JOJIKEH
rapaHTUPOBATh, YTO YKOMILJIEKTOBAHHBIE YCTAHOBKM HE COMIEpIKaT BpPeTHOH
BUOpAINH, IIyMa U KaBUTAIIUH 10 BCEMY dKCILIYATAIIMOHHOMY JHAIIa30HY CKOPOCTH
¥ HATPy30K.
1. Pacuermoe gaBienne Kopiryca
Kopmye mHacoca momyieskuT ruapaBINYecKOl ompeccoBKe B 1,5 pasa or
MAaKCUMAaJILHOTO TaBJIEHUS B COCTOSTHUHM 3aKPBITOI0 HATHETATEILHOIO KJIallaHa.
2. CxropocTb
IlepBas KpuTmYecKas CKOPOCTh MOJIKHA COCTABJIATH MUHHMYM 1,4 pasa oT
MAaKCHMAJILHOI padoueil CKOPOCTH.
CkopocTh IoJIKHA BEIOMpaTbess TakuM oOpasom, urobbr NPSHtp. Oblio Husxe
NPSHcp. B Toure mogaum.
3. Bpammarmiascs gyacte
Bricrpoxomuocts BRIOHMpaercss mpumepHo oT 200 mo 350 B m3/mMumH, MeTpax u
00/MUH [JISI IIOJIYYEHMS ITOBBINIEHHOM a(ppeKTHBHOCTIH.
Koudurypammsa mpoxosaeHuss HarHeTaeMoOR KUIKOCTH B pabodeM Kojiece H
KOpIIyce JO/IKHA 00ecIieYrBATh ILTABHBIN IIOTOK M yMEHBIATh u3HOC. JoymkHO
OLITH yIesieHo o0coboe BHHMAHME BBIOOPY MaTepHuajia it aOpasuBHOI
HaTHeTaeMOU KUIKOCTH.
4. TlogmmumHuk
IlogmmumnmHuK Hacoca MOKEH OBITH CKOHCTPYHUPOBAH [JIA MHUHUMAJIbLHOMN
moaroseunoct B10 2 100 000 yacoB u OJI BBIOEP:KHUBAHUS JIIOOBIX YCHUINM K

OCEBBIX HAarpy30K

Koucrpyrinsa macoca u matepuast

1. PabGouee koieco
Pabouee koseco — OCHOBHOI KOMIIOHEHT HACOCA, [OJKEH OBITh
LIEHTPOOEIKHOI0 THUIIA C IBOMHBIM BCACBIBAHHEM U 00JIaaTh IIPEBOCXOIHON
paboroii TUIPABJINKH, KoTOpAas HM3rOTABIUBAETCS U3
“Kopp03nOHHO-YCTOMYMBEIX CTAJBHBIX OTJIHBOK IJIS OOIIEro IPMMEHEHUS
corstacHO JIS G5121 SCS 1 T1, SCS 5 numz SCS6”, uu ero aHaJsora.

2. Kopmyc macoca

Kopmyc Hacoca mpencrasiiser coboil KOPIyC ¢ OCEBBIM Pa3beMOM M TBOMHBIM
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BCACBIBAHMEM, M HMeeT KOH(MUIYPAIIMIO ILIABHOIO I[IOTOKA C ILJIABHBIMH
M3MEeHEeHUSIMH CKOPOCTH JIJISI COYETAHNA ¢ PA6OUNM KOJIECOM.

CrupanbHBIA KOPIIyC BHIOMpaeTcs AJIs OOJBIION TOAAYM W/HJIM BBICOKOIO
HAaIopa Hacoca.

Kopnyc macoca usrorasinusaerca u3 “OTIIMBOK M3 CEporo 4yryHa coryiacuo J1IS
G 5501 FC250” nnsa Gosee 4MCTOM M MeHee MYTHOM BOAbLI, B OTJIMYUE OT
Cucrembr pex Amynappsa u Ceipmapesa. Has Cucremsl pex AMynmapbs u
Ceipgapbsa, nmpumensarca “OTJIMBKYA M3 YyryHa C IIAPOBHIHBIM I'padpurToM
cormacao JIS G5502 FCD500” mim “CrajbHble OTJIMBKH [JIA BBICOKOM

TemMIepaTypsl U BeIcOKoro masienus JIS SCPH2” uim ux amadior.

3. OryuBra
OrymmBku  pabouero Kojleca ¥ KOPIIyca BaKHBI JJIA  OIPeIeJIeHUSI
IIPOM3BOIUTEILHOCTH Hacoca.
I'magkas auThle IOBEPXHOCTH HEOOXOIMMEBI JIJISI BEICOKOM a9 PEKTUBHOCTH.
IToaTomy coeInHEeHNe OTJIMBHOI dopMEL IOJI3KHO OBITH us3
caMOBYJIKAaHU3UPyMol fran, a/wim ImesiodHBle (PEHOJIBHBIE CMOJIBI CJIEAYET
KCIOJIB30BATD JIJIS TOHKUX U IMVIAIKUX [IOBEPXHOCTEH.
Kammas sajuBra pacIIaBJI€HHOIO MeTasla JOJKHA OBITHL IIpOBEpeHa Ha

IIPOYHOCTD HA pacTaKeHMe, a TaKKe IIPOBepeH ero XUMUYECKU COCTaB.

4. Ban
Ban mosmken OBITH CKOHCTPYHMPOBAH € YYETOM OKCILIYATAIIMOHHON HATPY3KH U
MAacCChI IPH JOCTATOYHOM K0a(ppHIIMeHTe 3amaca IIPOIHOCTH.
Ban nsrorasimeaercsa ns “Hepaxaseronux craabpHBIX cTepskHel coryiacHo JIS G
4303 SUS420J2 unu SUS 403", nim ux agaora.
Bce usnammpaomecs 1 orpys:keHHbIe IIOBEPXHOCTH CO CTOPOHBI HATHETAEMOMI

SKUTKOCTH, JOJIKHBI OBITH 3AIUIIEHB BO300OHOBJISEMBIMU BTYJIKAMIU.

5. KomneHncaimmosHBIEe KOTBIIA
IIpenycMaTpuBa0TCa KOMIIEHCAIIMOHHBIE KOJIbLIA KOPILYCa U KOMIIEHCAIIMOHHEIE
KOJIbITa pabodero KoJjeca.
Kammoe KOMIIEHCAIIMOHHOE KOJIBLIO IIPOYHO M HAIJICRKAIIUM 00pa30M KPEeIIuTCs
K KOpIIycy u paboueMy KoJiecy ¢ IIOMOIIb BMHTOB. Hosblia KopImyca IOJIMKHEI
MMeTh 000IKM WK (PIAHIIBL II0 BCEM KOJIbLAM [JIS IIPEIOTBPAIEHNA YTEUKN CO
CTOPOHBI BEICOKOTO raBieHHA (COMPAJLHBEIH KOPIYC) 0 CTOPOHBI HU3KOTO

naBiteHus (BcachIBAIOIIMIL KOPIIC).
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KomMmIeHcamoHsbIe KOJIbIIA TOJMKHBI M3rOTABIUBATBCA 13 “TopsuexaTaHHBIX
Hep:KAaBeIIUX ILIUT, JUCTOB 1 mojoc coryacuo JIS G 4304 SUS 403” miam mx
amajiora. Tpebyercsa pasiauyHas TBEPIOCTb KOJIEl KOPIyca M KoJiell paboduero

KoJ1eca.

. Brynku

Ban momsken OBITH 3almuilneH BTYJIKAMHE JJIS 3AIATHL Baja IJIS IIOJIyUYEeHUS
ILJTABHOTO IIOTOKA. YILIOTHEHHE IIPedyCMAaTPUBAeTCsa JIA IIPeJOTBPAIleHUs
YTEUKH HATHEeTAE€MOM KHUIKOCTH B BAJI IIPY IOMOIIY KOJIBIIEBEIX YILIOTHEHUM, U
T.1I.

Bryaku usrorasimBarporcsa us - HepskaBewNIUX CTAJbHBIX CTEPIKHEH COTJIACHO
JIS G 4303 SUS 403 mnau SUS 420J2”, mnu ux anamora.

. Hommumnankm

[IpenmounTaercss IIAPUKOBLIA IIOMIMUIIHUEK, AHTAQPUKIIMOHHEIA IIOQIIAIHIK.
[MogmMITHUK CKOJIBYKEHIS I PATUAJIBHBIN ITONIIUITHAK T0JIMKEH BBIOMPATHCS
B 3aBUCUMOCTH OT 3HaueHus PV.

KpoHITeiHEl TOOIMITHUKA OJKHEL OBITH OTJIMTHI OTHEJBHO U IIPUKPYYEHBI
bosTamMu K HIMKHEH YacTH KOopIIyca.

Kopuyc canpumnka

CaJIbHUKOBEIE HAOMBKH SIBJISIOTCA IIPUTOJHBIM M IIMHPOKO HCIIOJIB3YEeMbIM
MmarepuayoM. MexaHWYeCcKoe YILIOTHEHKHE MOMKeT OBITh BBIOPAHO IIPH
OPraHU3AIINY CPEICTB 00CIYKUBAHUSA U IIEIIOYKH II0CTABOK.

Marepuan

Jass  cucrembr  pexk  Awmymappa u  Celpoapbs  [OO/DKeH — BBRIOMpAThCS
aHTHAOpa3MBHBIN MaTepHaJl N3-3a MEJIKUX U TBEPIBIX BEIECTB, COMEPKAIIIXCS

B BOJIE.
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Tabauiia 3 Beibop marepuasa Hacoca

Cucrema pex Amynapbs | JIpyrast cucrema

u Ceipgappa®1

Kopyc OrnuBka u3 Cepniit uyryH
BBICOKOIIPOYHOT'O FC250
uqyryga FCD500

C TPYHTOBKOM

Pa6ouee xoseco OrynBra U3 OrynBra U3
Hep:KaBEeIIEeN cTaIun Hep:KaBEIIEN cTaIn
SCS6 ¢ rpyHTOBKOM SCS1Ti1

Kommencarmortoe Hep:kagetormass  crans | Bporsa CAC402

KOJIBIIO KOPIIyCa SUS403

Kommnencammonxoe Hep:xaseromass  crans | Bpousa CAC406

KOJIBIIO pabouero | SUS403

KoJIeca

Ban Hep:xapewomas cranp  SUS420J2 manSUS403

Brymxu Hep:xagsemomas crans  SUS420J2 nmuSUS403

*1 CrmemnumaJjibHOE TOKPHITHE PEKOMEHIYeTCS Ha IIOBEPXHOCTH KOpIyca Hu
pabodero koJieca IJid KOHTAKTA C HATHETAeMOH KUTKOCTHIO.
Kompio myiss o0cagHOl KOJIOHHBI, KOJIBIIO M BTYJIKM padodero koJjeca
JOJI’KHBI OBITH BBIIIOJHEHBI M3 HEP:KABEIOIIEH CTAJIM U II0JBEPTHYTHI
TepMO0OOPAaOOTKe JIS TIOJIYUYEHU COOTBETCTBYIOIIEH TBEPIOCTH, 4 UMEHHO

HB280

KonTposs Hacoca

Kax ormeuasiock panee, 3aBOICKOM KOHTPOJIb HACOCA SBJISAETCS KpaiHe BaKHBIM
IJIsI ~ OIpeIesIeHUsI  COOTBETCTBHS  TpeOOBAHMAM W  TapaHTHPOBAHHOMN
adpperTrBHOCTH.

Ha ocrHoBauum pesysIbTaToB 3aBOACKOr0 KOHTPOJIsA, MUHUCTEPCTBO MOKET BHIIATH
paspelileHre Ha MOCTABKY WUJIU IpyTrye YKa3aHUs.

B ciyuae meymaum rapanTupoBaHHON 3ddeKTUBHOCTH, MUHHUCTEPCTBO NOJIMKHO
npumennTh OyHKT “Iltpadubie cankumn” n/nan “3apanee olleHeHHbIE YOBITKN
110 CBOEMY YCMOTPEHHIO.

3aB0JICKOI KOHTPOJIb HACOCA

Tounbie JaHHBIE UCILITAHKSI HACOCA MOTYT OBITH IIOJIYYCHEI IIPK 000PYIOBAHNIN,
koropoe orosopeHo B Crammaprax ISO wm/mmm JIS. TlomBopsmmas Tpyba kK

HU3MEPUTEJIbHOMY HMHCTPYMEHTY OOJIdKHA HNMETb HpﬂMOJIHHefIHBIe yY49acTKu IJ1d
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MOJIYYEeHUSI CJIOMCTOr0 IOTOKA B TpyOompoBome. MaMepHTeIbHBI WHCTPYMEHT

JOJKeH OBITH OTKAJIMOPOBAH HA OIpe/esIeHHEIH cpor (He Gosee omHOTro Toma),

00yCJIOBJIEHHBIHM B TEXHUYECKOM YCJIOBUHU W/UJIN CTAHIAPTE.

(1) IIpuMeHHMEIE CTAHIAPTEI
Wcnbrranms mDOJIKHBI BBIIOJHATBCT B cooTBercTBum co (CraHmaprom
IS09906, Bropoe wusmanme “Hacocwr guHammdeckme. ['mopasiuueckue
OKCILIyaTaIlMOHHEBIe IpreMouHbie ucnbitanusa. Crenenu 1, 2 u 3” unu JISB
8301 “Hacocer puHammdeckme. ['mapaBiandecKkuwe JKCILIyaTAIMOHHBIE
rmpuemounbie ucrbrranus. Cremenn 1 u 2” u JISB 8302 “Meronsr namepeHust
IIPOM3BOIUTEILHOCTH Hacoca”.

(2) Uamepenue pacxona
CropocThb pacxoma Hacoca M3MEPSIeTCs IPU MOMOIIY CYETUYNKA MATHUTHOIO
moroka. Kcim Hacocel IpeBhIIIalT 1M3/c, TO MOMKET OBITh MCIIOJIB30BAH
BOIOCJIUB B cooTBeTcTBUH ¢ JIS 8301 u JIS B 8302.

(3) Kpurepuu oneHkun
Kpurepun omenru mosnxusl coorBerctBoBaTh Cremenu 2 B Crammapre JIS
8301 mmulIS0O9906.
Husxe mipencraBiieHbl JOIYCKH IJIS IIPUEMKH IIPOU3BOIUTEIILHOCTH

1. OOBéMHBIZ pacxom B 3aJaHHOM OOINEeM HAIOpe He OOKEH IIPEBHIIATH
3aJaHHOT0 3HAYEHH, a 3aJaHHAsd MOIIHOCTh He JOJIKHA OBITH ITPEBBIIICHA B
3aJaHHOM 00BEMHOM pacxoze.

2. Jomyck Ha a(p(peKTMBHOCTE Hacoca SOJLKEH COCTABIATE -5%. [lpm aToM, momyck
Hacoca Oomee 0,5 m3/c moimxeH cocraBiaaTh -3%. MHomyck cseimre 1,0 m3/c
IOJI3KEH OBITH IIPU OTCYTCTBHUI OTPHUILIATEJILHOIO JOIIYCKA.

() IlpoBepka Ha KaBHUTAIMIO JOJKHA BEIIOJHATHCA B 00S3aTEILHOM IIOPSAIKE.
Hismepenne B TOUKe HOOAYM JIJId HOOTBepkmeHus u perucrpanuu NPSH3, nomxwo
owITh Hrxe NPSHep.

Jjiss  KOHTpoJIA  [OaBJIeHMsI BCACBIBAHHS  MCIBITHIBAEMOr0  HAcoca, Ha

BCACBIBAOIIEM TPYOOIIPOBOIE JOIMKEH ObITh YCTAHOBJIEH IIOAKAYNBAIOIINI HACOC.

1. UcmpiTanme Ha MecTe 9KCILIyaTaIlhnn
(1) ®@yHKIIHOHAIBHOE UCIIBITAHNE JOJKHO BEIIIOIHATHLCA HA 00BEKTe.
(2) Tlpu HaTHUYNY M3MepHUTEIA PACXOoa, U3MEepPUTe IS MOITHOCTH MaHOMETPOB Ha
00BeKTe, SKCILIYATAIIMOHHOE HCIIBITAHNE Ha 00bEeKTe JOJIMKHO IIPOBOAUTHCS JIJIS
CpaBHEHHUsI Pe3yJIbTATOB HCIIBITAHUHI 3aBOJCKOI0 KOHTPOJIA. TemM He MeHee,
pe3yIbTAThl HCIBITAHWN HA O0BEeKTe JOJDKHBI SABJIATHCA CIPABOYHBIME

JaHHBIMI, IIOCKOJIBKY 06opy,u013aH1/1e Ha 00BEeKTe MOMKET He COOTBETCTBOBATH
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VII.

VIIL

Tpe6OBaHI/IIO CTaHOAapPTOB.

Bre16op mpoussomuTesis Hacoca

Perxomennyercss, 4T00BI IPOM3BOAUTEIL HACOCA IIOCTABJIAJ YKOMILIEKTOBAHHYIO
HACOCHYI0 ycTaHOBKy, T.e. Hacoc, Ilpmeonm (IIBuraremns), Mydra, Obimee
OcuoBanue, VHcTpyMeHTHI U J1I00BIe APyTUe IIPUHAIICKHOCTH, YTOOBI MMETh
IIOJIHYI0  OTBETCTBEHHOCTh 34 [eHcTBHe JHeprodad@eKTUBHOCTH  IIyTeM
IIPeI0oCTaBJICHMS HACOCHON YCTAHOBK.

[IpomsBommrens Hacoca ompenessieT OOIMMIA HADOP HACOCA  COTJIACHO
IIPeaCTABIEHHBIM JAHHBIM.

OH gomxeH o0JafaTh SHAHUAMH M OIBITOM B O0JACTH TUOAPOTEXHUKHA U
IIPOEKTUPOBAHNY HACOCHBIX CTAHIIUMI.

[IpomnsBomurens Hacoca OOJKeH 00I1a0aTh BO3MOMKHOCTSIMUA M OIIBITOM PabOTHL B
IIPOEKTUPOBAHNM HACOCHBIX CTAHIMIN, C y4YeTOM MOOEPHU3AIMH, 3aMEHBI U
W3MeHEeHNI Hacoca, U T.1I.

[IpomnsBommress Hacoca mOJKEeH uUMeTh ceprudurar akkpemuranyu 1SO9001
7 “IIPOEKTUPOBAHMUS, IIPOM3BOJICTBA, YCTAHOBKM M 3aIlyCKa B JKCILILYATALIAIO
HACOCHOM CTAHIIAHN , B JOIOJHEHNE K IIPOU3BOIACTBY HAcCOCA.

IToTpebyerca 5 cBemeHMI 0 COCTOABIIMXCS IIOCTABKAX AHAJOTHMYHON IIOAYM U
aHAaJIOTMYHOIO TUIIA HACOCA.

CBeIeHMsI O COCTOSBIIMXCS IIOCTABKAX AHAJIOTMYHON OBICTPOXOTHOCTH Hacoca
ABJIAOTCA 00sa3aTeNbHBIMU. JIOJBKHBI OBITH I[IPEACTABJIEHBI  PE3yJIbTATh
WCIIBITAHUM, IIOOTBEP:KIEHHBIE KJIMEHTOM. Takoro poma HAaHHBIE SBJISIOTCS
o(pdpeKTUBHBIMI [OJId OLEHKH BO3MOYKHOCTEH IIPOM3BOOUTENICH BHIIIOJIHATH
rapaHTUPOBAHHYIO IIPOU3BOAUTEIEHOCTD.

Jlisa mprMeHeHNsa 3aMeHBI, BOCCTAHOBJICHNA MM OOHOBJICHMUS, IIPOHU3BOINUTEIIE
Hacoca IOJIKEeH BBIIOJIHHUTL aHAJIN3 TEeXHUYECKOIO IIPOEKTHUPOBAHHUS HACOCHOM
CTAHIINYU U PACYET TUAPABJIMYECKOr0 yaapa, IIpu HeoOX0JUMOCTH.

TpebyeMBIM IIPOEKTUPOBAHUEM [IJIS IIPOM3BOIUTEJIS HACOCA SBJISETCSI aHAJIN3
THOIPABIMYECKOr0 yIapa, IPOEKTUPOBAHME MOMEJIM IIPHEMHOr0 KOJIONIA IJIsS
IIPeIOTBPAIIEHNS BOPOHOK HA JIMHWY BCACBIBAHMS HACOCA, AHAJIKM3 IIEPEXOTHOTO0
IIpoliecca BO BpeMs 3aIlyCKa M OCTAHOBKM HACOCA, AHAJIN3 BUOPAIIMH, U T.JI,.

CpeIICTBa O6CJIy3KI/IBaHI/I$I JOJIKHBI OBITE PAaCIIOJIOMKEHEBI B V3bexucrane.

25-u IeTHUI pPaCcUYETHBIN CPOK CIYsKOBI ¥ 0€30IIacHAS dKCILIyaTAIIH

Hacoc momken HemmpephIBHO JKCILIyaTHpoBaThcd B TeueHme 8000 wacos/rom, u

00JIalaTh KavyecTBOM M PACUYETHBIM CPOKOM CJIY:KOBI B 25 jer (3a mcrOUEHMEM
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3allaCHbIX ‘IaCTeﬁ, PEKOMEeHIOOBaHHBIX l'IpOI/I3BO,I[I/ITeJIeM).

HpOI/I3BO,I[I/ITeJIb HacocCa OOJIKeH IIPMHUMATh BO BHUMAaHUNE CJIeAYIOoIe IIYHKTHIL.

1. I[JISI IIPOEKTHUPOBaAHUA HACOCOB JOJIAKHBI YUYUTHIBATBCA CJIEAYIOITEe aCIIEKThI.

ey

&)

€))

(4

Koncrpyxiust, ymenbmrapoimas gedopMalidio  KOPIIyca  BCJIEICTBHE
CTApPEeHUs.

Hacoc — oT0 ammapar BBICOKOTO [aBJIEHHS C KoJieDaHUEM JaBJICHUS.
Koncrpyxius kopiryca Jo/KHA YMEHBITATE JepOpMAIIUi0 U CTapeHue.
Bubpanus/urym

Bubparmus wusmepsiercss B coorBerctBuu co Crammaprom ISO 10816-7
“Mexannueckas Bubpamusa — KoHTPoJIb COCTOSHUA MAIIKMH [0 Pe3yJIbTaTaM
M3MepeHni BUOpali Ha  HeBpallalolIuXcd dYacrax — dacte 7:
JluHaMuYecKrne HACOCHI JIS IIPOMBIIIJIEHHOIO IIPUMEHEHMsI, BKJIIYAS
M3MepeHns Ha CCHUBIIEM BaJie”

Bubpamusa Hacoca qosskHa ObITE HusKe 4,5 MM/CEK CKOPOCTH BUOPAIIUH.
VpoBuu myma mamepsiorcss B coorBercrBum co Crammaprom JIS B 8310
“Meron wu3MepeHHs SKBHBAJIEHTHOIO YPOBHS 3BYKOBOIO [JABJIEHUS B
nermbesiax A nsa Hacoca”

VpoBeHL 3BYKOBOTO MaBJIEHHS Hacoca IOJKeH OBITh Hmke 85 nB(A) mHa
paccrossuuy 1 MeTp OT TOUKH M3MEepEeHHUs.

Ananus kpydeHus

AHanms KpydeHHs BBHIIOJIHAETCS IIPOM3BOJUTEJIEM HAacoca, B CJIydae
nmusenbHoro geuraress win YPII ¢ peryampyemoii CKOPOCTHIO.

OTcyTCcTBHE XapaKTePUCTUEK IIEePerpys3ku

JlBuraresns [Oo/KeH BBIOMPATHCA 0€3 U3IUINHEH HarpysKH II0 BCEeMY

9KCILIyaTaIlMOHHOMY THUAIIa30HYy.

2. IlpomaBomcrso

oy

@

3

Bribop wmarepmasma um TepMHUUecKoil 00pPAOOTKM OCYIIECTBJIAETCI B
coorBerctBuu co Cragmapramu IS0, JIS, u CrammapToM Ipou3BOSUTEIA.
Jlomycky u mOmyCTHMEBIE OTKJIOHEHMSI HOJIKHBI HAXOOUTHCA B IIpemesax
KOHCTPYKIIMHI Hacoca.

Wcnbrranus, ooyciosiiennsie B Crapgapre u Crammapre IIPOU3BOIUTENIA,
JIOJIKHEL BBIIIOJIHATHCA HAIJIEHKAIIIM 00pas3oM.

a) KouTposb MaTepuasoB

b) HcnerTaHue THIPOCTATHYECKUM JABJICHIEM

¢) BamancupoBouHOe HCIBITAHEE

d) OxcmyaTallmoHHOe UCIEITAHLE
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IX.

e) KoHTposb morpacku
(4) JomxHa obecriednBaTHCA U BBIIOTHATHCS 3AIIATA BAKHBIX JeTasei.
YcraHoBEA
Hacoc momxen ycTaHaBIMBATLCA B COOTBETCTBUH C PYKOBOICTBOM II0 YCTAHOBKE

IIPOM3BOAUTEIA HACOCA II0J HAJ30POM IIPOM3BOJUTEJIA HACOCA.

OKCILIyaTalusa U TeXHUYECKOe 00CIIyKIBAHKE
B V3sbexucrane mosxHO OBITH PACIIOIOMEHO O0OPYHNOBAHHE IJISI TEXHHUYECKOIO

00CIIyXUBAHUS.

Coxpanenne a(ppeKTUBHOCTH BO BpeMsI CPOKA CJIyskObI Hacoca — CTOMMOCTD CpoKa
CIIy&0BI M TEXHHUYECKOE 00CIIyKUBAHNIE
Kax yxaszanmo B IlpemmciioBum, sarparbl sHeprum mpesbruanT 90% orT obieit
CTOMMOCTH, BKJIIOUAS [I€PBOHAYAJIbHBIE MHBECTULIUH.
OKcIuTyaTamuss ¥ =~ TeXHHYECKoe  OOC/Iy:KMBAHWE  SBJIAIOTCI — BAYKHBIMU
COCTABJIAIONIMMY JJISI COXPAHEHHs BBICOKOM o(QEKTUBHOCTH, H IOJIKHO
IIPUMEHATHCS IIPOPUIIAKTHYECKOE TEXHUUECKOe 00CIIysKUBAHIE.
B coorBercrBum co Crammapramu JIS, BHUABI TeXHMYECKOro OOCIYKHBAHUS
pacipenesiedbl 1o KareropusM Ha Puc. 7, Kiaaccuduramums texmHmueckoro
obcaysrkuBanwms (JIS Z8115:2000 (HamesxHOCTD).
Ilepeuens 3amacHbIX yacTeil
B saBucumocTy 0T XapakTepa HACOCHBIX CTAHIINM, KAK HAIIPHUMep, HarHeTaeMast
KUAKoCTh (abpasuBHAA MM YHCTas BOJA), IIPOJOJLKHUTEILHOCTH PAaOOTEL
KOJIMYECTBO PE3epPBHBIX HACOCOB, W T.J., JOJIKEH OBITH OIpelelieH IIepedyeHb
3amacHBIX dYacredl ¢ yderoMm mnpoduiaartudeckoro TO wvacrelf M MPONLIBIX

3arucey IPOUCIIIECTBUM.

Cobiromenne 3a3opa MeRIY KOMIIEHCAIIMOHHBIMI KOJIBIIAME padbovero KoJjieca u
¥ KOMIIEHCAITMOHHBIMU KOJIBITAMH KOPILyCa.

Bosbmias wacth moTeph HaA YTEUKY IIPOMCXOOUT OT 3a30pa  MEWKIY
KOMIIEHCAI[MOHHBIMI KOJBIAMI. KCiIiu 3a30p cTaHOBUTCS 0OJIBIE, TO BUOpAIIMS
W IMIyM yBEJUYWBAIOTCA. PeKoMeHJyeTcs BBIIIOJIHEHHE W3MEepeHusa u
perucrpamuu BuOpamuu ¥ IIymMa BO BpeMsa mepuommdueckoro TO g

BBICOKOMOIITHBIX HaCOCOB.

ITokpriTHe

B ciyuae cucrem pex Amynapbsa u Ceipaapbs, A0pasuBHOE UCTUPAHNE KOPILYCOB
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u pa6oqnx KoOJIeC dABJIAETCA BaMHBIM. I[O O6,I[I/IpaHI/IH IIOKPBITUA, OOJIFKHO
IIPMEHATHCA IIOBTOPHOE HaHEeCEHHEe IIOKPBITHUA.
HpO,I[OJI&RI/ITeJIbHOCTB IIOKPBITHUA OIIpeaesIdeTCa UCX0OA B3 OIIbITa SKCILJIyaTallun

HaCOCHBIX CTaH]_II/Iﬂ .

4. Redu
Viyumienne CyImecTBYIOIIEro Hacoca BHIOJHSETCS mocpeacTsoM Redu
(ITepexoHCTpYHpOBaHME U IIPOEKTUPOBAHHIE).
Meton 3D mamepeHnsa B KOMIILIOTEPHBIA aHAIN3 OyIyT HOOIeP:KABATDL HACOC B

HCIIPABHOM COCTOAHMMH.

ITepunonnueckoe
TO
IInanoBoe TO
[Ipodunaxruaeckoe
TO crapenus
TO
TO c yuetom
KOHTPOJIS
COCTOSTHUSI
TexHuueckoe
o0cCITy)XHBaHHE
(TO)
Asapwuitnoe TO
ITocne TO

ITopsinok nocne
TO

Puc 7. Knaccndukamms texanueckoro oocayxupanust (JIS Z28115:2000 (HanmexxHOCTB)

X. Kpurepuwn orenrxu
Jlast  sakynkm  BBICOKOI()EKTHBHOTO HACOCA, KPUTEPUHM OIEHKHA  JOJIFKHBI
COOTBETCTBOBATDH HUIKEIIPUBEIeHHBIM TPEOOBAHMUSIM.

1. TexHuueckne BO3MOKHOCTH IIPOM3BOOUTEIIA Hacoca
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[TpoussomuTe b Hacoca TOJIKEH 00JIa0aTh BOSMOYKHOCTAMUI ¥ OIIBITOM PabOTHI B
IIPOEKTUPOBAHNY, YCTAHOBKE M 3aIlyCKe B JKCILIYATAIIMI0 HACOCHON CTAHIINM,
TpybompoBoa, anekTpudectsa, cucrembl SCADA, u T.11.

OmnbIT paboThI IIPOMU3BOSUTEIISA

I[To xpaitmeit Mepe, y IPOU3BOOUTENS MJOJLKHA HMETbCA B HAJWYNHA

amasiornuHasa Ns Mogesb Hacoca.

Ob1mras oreHKA

(1) TapamTHpoBaHHEIE NAHHBIE O TEXHWYECKOM COCTOSHUU 00OPYIOBAHUA,
IIpeacTaBsAeMble IIPOMU3BOOUTEIEM HACOca, JOJLKHBI MCIIOJIb30BATHCA B
KavecTBe  IapaMeTpoB  omeHkn.  CTOMMOCTE — 9HEPromoTpebJIeHUs
OLIEHMBAETCA JIA HACOCA MCXOIS M3 HOPMHPOBAHHOIO KOJMYECTBA BOIHI,
HarHeTaeMoi IIpM HOPMAJILHOM paboTe Hacoca MIPU HOMHHAJIBHOM
[IPOM3BOAMTEILHOCTA ¥ HAIoOpe, €  HCIOJb30BaHWEM  00IIei
KAIINTAJIU3UPOBAHHON CTOMMOCTH OHEPTMM HATHETAHWA, IIPEICTABJIEHHON
IIPOM3BOAMTEJIEM HAcocAa.

(2) Peromenmyercss, dYTOOBI pPAaCCUMTAHHASA CpeJHEB3BeIleHHAs IIOJTHAA
a(pdpeKTHBHOCTD, IOJIyYeHHAS B peaysbTare HCIIBITAHUS
OKCILIyaTAlIMOHHBIX IIApPaMeTPOB HACOCa HA 3aBOICKOM HCIIBITATEIHLHOM
CTeHle IIPOM3BOAUTEJsI, ObLIa OCHOBAHA HA OLEHKe | apaHTHPOBAHHOIO
OuepromorpebaeHn.

Curyuait 1 JIrobas pabouas Touka menbie, dem B Ciryuae 2 15%
Cuyuait 2 Toura momaum Hacoca 70%
Curyuait 3 JIrobas pabouast Touka GoJieliire, uem B Ciiyuae 2 15%

(3) Omenka CTOMMOCTH BBHIIOJHSAETCA JJIS CTOMMOCTH CPOKA CJIY:KOBI, IIyTeM
I00ABIIEHNSA 3aTPAT Ha 9JIEKTPOSHEPTHIO B TeUeHNe 25-1 JIEeT dKCILIy ATAIIAN
K IIepBOHAYAJIBHEIM 3aTPATAM.

n

KanuraapHbIe 3aTpaTHl Ha aJIeKTposHeprmio = NAX 1(1+1)0/(1+1)n}

1

rae n Kosmdectso Jer (20 ser)

A o0IIIre 3aTpaThl HA 3JIEKTPOIHEPTHIO B TeUEHe IIePBOro roma

(SaBI/ICI/IT oT IIepuoaga IKCIIJIyaTaliuu n 3aTpar Ha

9JIEKTPOIHEPIHIO)
r yBeJINYEeHNE CTOMMOCTU JJIEKTPUIECKON eJTMHUIIHI B TOJT (5%)
1 pasMep IpOIeHTHOH cTaBkH (3%)

[Tpuemra mpoayxiuu u mrrpadHble CAHKITUN

Ecim IIPOM3BOIUTEIIb Hacoca He BEIIIOJIHAET IIPpeJJIOKEeHHYIO
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IIPOM3BOJUTEJIBHOCTE Hacoca, MI/IHI/ICTepCTBO OTKa3bIBAeTCA OT IIPHMEeMKH

IIPOAYKIIVMH M 3aIIpoCa Ha N3MEHEHHEe, PEMOHT 1 IIOBTOPHOE N3TOTOBJICHHE.

K mompsmumky w/miay OpoM3BOUTEN0 IIPUMEHSOTCS INTPApHBIE CAHKIINH,

ecJixa HEBO3MOM¥HO JOCTHUYb rapaHTupoB aHHOU SCbeeRTI/IBHOCTI/I Ha

HCIIBITATeJIbHOM CTeHJe IIPOM3BOJIUTEIIA.

B xynmiem ciaydae, mosskeH paccMaTpUBATHC ClieHAPUE aHHYJIUPOBAHUS.
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2. Specifications for High Efficiency Pump
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CIIELIUDUKAIAS
BBEICOKOD®DPEKTUBHOI'O
LIEHTPOBEXHOI'O
HACOCA C
JIBYCTOPOHHUM
BCACBIBAHUEM

(IIPOEKT)

IIporpamma cot pYyIHUYECTBA AAMC (JICA) o appekTHBHOMY 1
SKOHOMHYHOMY HACOCY [UIsi OKA3aHHSI TOMOIIH CEKTOPY BOAHBIX PECYPCOB

B Y30eKkucTaHe




Conepxanue

I Oo6mme TpeGoBaHHs 2
I1. OrieHKa TEHIEPHOH 3asBKH 3
III. [IpoBepka Ha COOTBETCTBHE IIPOU3BOIUTENS Hacoca 3
Iv. PacueTHBIi CpOK IKCILTYaTauu 4
V. XapakTepUCTUKU 4
VI. JeranpHOE ONMMCaHNE HPPUTAIIHOHHOTO HACOCa 4
VII.  KoHcTpyKius HACOCOB 5
VIII. 3aBozickoe 3KCIUTyaTallMOHHOE MCIIBITAHHIE 8
IX. O1ieHKa 1 KPUTEPHUH OLICHKH 3KCILTYaTallHOHHOTO HCITBITAHHUSI. 1
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l. Oo61mmue TpedGoBaHUs

[IpousBonuTens Hacoca JOKEH OTBEYaTh 3a IPOEKTHUPOBAHUE  KOMILJIEKTHOTO
AIEKTPUIECKOTO MOTOpA, YIPaBIIEMBIX HACOCHBIX CTAaHIWH W [OJDKEH TapaHTHPOBATh, UYTOOBI
3aKOHYCHHBIC CTaHOUHM 0€3 BPEOHBIX KPYTSINMX WM APYTUX HANPsDKCHWH MpHU BHOpaly Ha
MPOTSDKEHUH BCETO paboyero MUKJIa Mo CKOPOCTH B Harpys3Ke.

OOmmii Harmop HAcOca OJDKEH OLIEHWBATHCS M PACCUUTHIBATHCS IPOU3BOAUTENIEM HAcOCa
Ha OCHOBE cCIeNM(UKAIHMU TPYyOOIpOBOIA M YEPTE)KEH HACOCHOW CTaHIWH, MPEIOCTABICHHBIX B
TEHAEPHOH Crienr(pUKAITIH.

Tam Tme Hacochl padOTAaOT B MApALICTHLHOM PEXKUME, JODKHBI OBITH IIPENCTABICHBI
KPHUBBIC JJISI OAWHOYHOTO PEXMMa W BCEX PA3NUYHBIX BO3MOXKHBIX KOMOWHAIWN HapauieIbHOTO
pexxuma. Cremyer OTMETHTh, YTO TPH padoTe B ONMHOYHOM PEKMME MOIIHOCTH Hacoca Oymer
VBEIIMUUBATECSI H3-32 CHUCTEMHBIX XapaKTepPUCTHK Hacoca, W HACOCHl MJOIDKHEI paborarb
YAOBJIETBOPUTENHHO B OAMHOYHOM WJIHM MapaljIeNIbHBIX PEeXUMAax IPU JUIMTENbHBIX EpHOaaxX B 3TUX
yCIOBUAX 0€3 KaBUTALUH, BPEIHOTO BO3ICHCTBIUS, CHIIFHON BHOPAIMU 1 TIEPETPY3KU MOTOPA.

s kaxxmoro Hacoca JOIDKHA OBITH MPEIyCMOTPEHa BOZMOKHOCTH PaOOTHI 32 IpeieIaMu
MHUHHMAJIFHOTO CTATHYECKOTO HAIopa MPpH OIWHOYHOM PEKUME PaOOTEHI.

Nmeronuiics NPSH nomkeH OBITh OICHEH M pPacCUMTaH IPOM3BOJAWTEIEM Hacoca MpH
HU3KOM YpPOBHE BOABI M MOJDKCH OBITH 3aJIO’KEH MOJDKHBIM 00pa3oM pe3epB Ha IOTEPH depe3
BCACBIBAIOIIUE TPYOBI.

Paznmnynable  paboune TOYKM OBUIM  OTOOpPaHBI Ha  TIPEANONAaraeModl  KpUBOM
HATIOPHOM/TIOTOYHOM CUCTEMbl Ha KOTOPOW TpeiroyiaraeTcs paboTa Hacoca, HO Ui pa3HOM
JUTUTEBHOCTH BPEMEHHU.

CymMapHbIii  k03(Q(OHUIMEHT MOJEe3HOTO AEUCTBHS KOMOMHAIIMM HAacoca W MOTOpa,
onpenesieMblii KaK HACOCHBIM arperar, JOJDKeH ObITh mpemoctaBieH I[lompsmumkom B Ilepeune
TapaHTHH HAIPOTHB ITHX PabOYNX TOUEK.

O(hheKTHBHOCTh HACOCHOTO arperara IODKHAa OBITh TapaHTHPOBAaHA IPOM3BOAUTEIIEM
Hacoca, JIOJDKHA OBITH OICHEHa cpemHss oOmas 3(PQPEeKTUBHOCTh, pacCUUTaHHAS IO (OpMYIe UL
KOHKpPETHOT0 HaCOCHOTro arperara B [lepeuHe rapanTuu.

B cnyuae, ecnu Hacocsl OyayT paboTarh OT YaCTOTHO-PETYIMPYEMOTO 3JIEKTPONPHUBOIA
(VFD), xpyTswmas ynpyroMaccoBas CUCTeMa Kak[JOW KOMIUIEKTHOM HAaCOCHOM CTaHIMM, BKJIIOYas
HACOC, JIEKTPOIBUraTellb, BCE TPAHCMHUCCUH U COCAWHEHUS, U JOMOJIHUTEIHHEIC MPUCTIOCOOICHHUS
JOJDKHBI OBITh MPOAHAJU3UPOBAHBI H3TOTOBUTENIEM HAcoca IJsl ONpENeNeHUsT BO3HUKHOBEHHS
4acTOTHl BO30YKICHHBIX KPYTAIIUX PE30HAHCOB JIONACTH, MPOUCXOMAIINX B JWAMA30HE PabodnX
CKOpOCTEH, W 4YTO BCE TPAHCMHUCCHH HE TIIONBEPKEHBI KpUTHYecKod BHOpammu. Jloxman,
OXBaTbIBAIOIIMI Pe3yJbTaThl aHAJIN3a JOJDKEH ObITh NPEACTaBICH U YTBEPKACH MUHUCTEPCTBOM 0

HavdaJia Mpou3BOACTBA CTAHIUH.
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JlormycTiMoe  TOPCHOHHOE HANpsDKCHWE BUOpalmu  JODKHO OBITh  MeHee  1/35
MaKCHMAJIFHOTO TIpefiesia MPOYHOCTH Mareprana Ha pa3pblB, BUOPALMOHHBIN KPyTSAIIUN MOMEHT
IoJpKeH OBITh MeHee 20% OT IOTHOTO KPYTSIero MoMenTa. BuOparus ot mo00it mpuIuHE B MyQTe
Hacoca Mpy BpaIaTebHON YacTOTE WM YacTOTE BPAILEHHUS JIOMACTH He JIOJDKHA npeBbimats 0,125

MM.

Il. Ol1eHKA TEHIEPHOIi 3asiBKH
lapaHTHpOBaHHbIC JaHHBIE O IPOU3BOMUTEILHOCTH O0ODPYIOBAHMUS, MPEACTABICHHbIC
MPOU3BOAMTENEM Hacoca OyIyT HCIIONB30BAThCS B KA4eCTBE OICHOYHBIX mapameTpoB. CTOMMOCTB
HOTPEeOICHHON AIEKTPOIHEPTUH HACOCOM OLICHUBAETCS HA OCHOBE YKa3aHHOTO KOJHUYECTBa BOIbI,
KOTOpOE TepPEeKaYrBaeTCs MPU HOPMalbHOU paboTe Hacoca MpHU HOMUHAJIBHONW €MKOCTH W Harope,
UCIIOJIB3Ysl  OOIIYI  KAMHUTAIM3UPOBAHHYIO CTOMMOCTh JJICKTPOIHEPTHH [pU  IepeKadke,
[PECTABICHHON U3rOTOBUTENIEM HACOCA.
Oo6mas 3ppeKTHBHOCTH TOJDKHA OIEHUBATHLCS CISIYIOIINM 00pa3oM
n
KanuranusupoBaHHAs CTOMMOCTE d1eKTpodHeprun=2A x {(1+r)"/(1+i)"}
1
Ine n: konu4aecTBo Jet (20 ner)
A: o01mIre 3aTpaThl Ha AJICKTPOIHEPTHIO 3a MEPBBIN Troj
(3aBHCHT OT HIEpHOAA IKCILTYaTAlUH U CTOUMOCTH JIEKTPOIHEPIHH )
r: yBEIHYEHHE CTOUMOCTH SJICKTPOIHEPTUH Ha CTaHIHUIO B rof (5%)
i: nporeHTHas craBka (10%)
Tpad ot ycpemHeHHOU 00mIEeH 3PEeKTHUBHOCTH NOKEH OBITH pomnapo CHIA Ha

0,1% 3a KaXXIyr0 CTaHITHIO.

1. KBanudukauusa npoussoaurelisi Hacoca

IIpousBoauTenp Hacoca JOIKEH UMETh OIBIT U3TOTOBJICHUS MUHUMYM S5 €IUHHI] HACOCOB
AQHAJIOTUYHOTO pa3Mepa M AaHAJOTHYHBIMU OIpEJeNIEHHBIMH CKOPOCTSMU Hacoca B TEYEHHE
nocnennux 10 ner.

IIpousBoauTenp Hacoca [JODKEH HMETh TEXHMYECKYI0 BO3MOXKHOCTH HAaCOCHOTO
MPOEKTUPOBAHUS U OTBETCTBEHHOCTh YTOOBI OMNpelNeNuTh OOLIMHA Hamop Hacoca Uil M3Y4eHUs
CYIIECTBYIOIIETO TPYOOIIpOBOa U ammaparoB. [Ipon3BoanTens Hacoca JOKEH OBITh aKKPEIUTOBAH
CTOpOHHEN opranuszanuei, Takoil kak [SO9001, mis npoeKTUpOBaHKUS HACOCHOW CTAHLIMU a TaKXke

IMPOM3BOACTBA HACOCOB.
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V. PacueTHbIii CPOK IKCILTYyaTAIINU
PacueTtHplii CpoK IKCIUTyaTalil JOJDKEH COCTaBIATh 25 JIET TpU  HOPMAIBHOU
OKCIDTyaTalluy U 0OCTYKHBaHUH PEKOMEHIyeMOH Ipon3BoauTeneM Hacoca. Hacoc He momkeH ObITh

Je(hOpMUPOBAH CHIIaMU JIaBJIICHUS BO BpeMsl pabOoTEHI.

V. XapaKTepUCTUKH

XapakTepUCTUKN IEHTPOOSIKHOTO HAacoca MOJDKHBI OBITh CTaOWJIBHBIMU C IaBJICHHEM
[0/1auH, MTOJHUMAIOIETOCS W3 HAIopa IPH 3aKPBITOH 3aJBIDKKE HempepslBHO. Hacoc He momkeH
OBITH TIEpErpy’)KeH W HE JIOJDKHO OBITh HECTAOMIIbHOW 30HBI B TE€UCHUHM BCEH pabOThI BIUIOTH IO
OTKJIFOYCHUSI.

Hacoc momkxeH OBITHP NMPUTONHBIM JJIS PEXXMMa IApaUIeNbHONH pabOTHl M OTUHOYHOTO
pexkuma. OT MOITHOCTH HPEKpaIieH s OAaud 1O MOIIHOCTH BOMOOTAA4N HAacOCa, HACOC OJDKEH
UMETh TpeOyeMylo TeoMeTpHuecKyto BbIcOTy BcachiBanus (NPSH3) mo kpaiineir mepe Ha 1 meTp
HIDKE, YeM [OCTyIHas pacrojiaraemas INeHCTBHUTENbHAs TE€OMETPHUYECKas BBICOTa BCACBHIBAHHS
(NPSHA) ¢ y4eroM moTepb BCACBIBAIOIIETO TPYyOOIPOBONIA TPH YCIOBUU HHU3KOTO YPOBHS BOJBI Ha
CTOpOHE BCACHIBAHMSL.

XapakTepucThka KpHBOW TpyOOIpoBoma (CHCTeMa KPHUBOW, €CIIM TpPyOOIPOBON) W/MIIH
JaHHBIE IO TPYOOIPOBOAY OyIyT MPEICTaBICHBI MPOM3BONUTENIO Hacoca. [Ipom3BomuTens Hacoca
JIOJDKEH OTBEYATh 3a HCCICIOBaHHE TPYOOIPOBOAA W TPOBEPKY IOTEPHh OT BHEIIHETO TPEHHS H
MOTeph CTAaHIWU [UISL OIpeAeieHUs OoOIIero Hamopa Ui TOro, YTOOBl  HACOCHAs CHCTEMa

COOTBCTCTBOBAJIA y1<a3aHH0171 MOIIHOCTH U IIPOU3BOANUTECIIBHOCTH.

VI. JleTajibHOE ONMUCAHUE HPPUTAIIMOHHOTO HACOCA
WppuraitioHHbIii HACOC JODKEH paboTaTh C MOCTOSIHHOM CKOPOCTBIO, C OMHOATAITHBIM
JIBOIHBIM BCAChIBAHHEM , TOPH30HTAIBHO PA3/ICICHHBIM TUIIOM KOXYyXa IIEHTPOOEKHBIM HACOCOM
JUTSL HETIPEPHIBHOM 3KCILTyaTalliy MPH OOJNBIINX HAarpy3kax. Hacoc MO/mKeH BbIICPIKHBATH HATPY3KY
€CJI TIPOUCXOIUT 00paTHOE BpaIlICHHUE.
IIpoekTHOE yc10BHE
1. IIpow3BOMUTENHHOCTh M CTATHYECCKHIA HAIIOP
[Ipou3BOAUTENFHOCTh HACOCOB JOMDKHA OBITH M3/c TIpH CTaTHYECKOM HATope
M.
OOumii Harop PacCUUTHIBACTCS IPOM3BOIUTEIEM HacoCa.
2. CkopocThb
CKOpOCTh HE TOJDKHA MPEBBIIIATH 00/MHUH.
3. Cnenuduyeckas CKOpOCTh

HpOI/BBOI[I/ITeHI) Hacoca JIOJKEH UMETh TaKue K€ WM aHaJOTHMYHBIM HacocC co CHCIII/I(bI/I'-IeCKOI\/'I
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CKOPOCTBIO U TIPEICTaBUTH €r0 KPUBYIO MPON3BOIUTEIFHOCTH HA CBOEM HCIBITATEIFHOM CTCHIE
Ha 3aBOJIC B IPUCYTCTBUH TPEThEH CTOPOHHI.

4. DddexTuBHOCTD
D} deKTUBHOCTH HE TOMIKHA OBITH MEHEE YeM %.

5. BuOpamnus u mrym
Hacoc 1 MoTop OKHBI (DyHKITMOHUPOBATH TUIABHO 0€3 Ype3MEpHOTrO IIyMa W/WIH BHOpAITUU.
Bubpanus Hacoca nokHa ObITH HIDKE Y4eM 7,1 MM/ceK BHOPallMOHHOW CKOPOCTH B yKa3aHHBIX
TOuKax m3MepeHus: B cooTBeTcTBUU ¢ [SO10816-1. YpoBHU IIymMa HE IOIDKHBI MPEBHIIIATH 85

IBbA Ha paccrosauu 1 Mmetpa B cootBeTcTBHH ¢ ISO1680/1.

VIlI.  KoHcTpyKuusi HacOCoB
1. Marepuaja u Ka4ecTBO U3TOTOBJIEHHUS

Bce marepuansl ODKHBI OBITH BBICIIETO Ka4ecTBa, 0e3 Ae(DeKTOB U M3BSIHOB, TOCIIEAHETO
MPOM3BOICTBA W HEWCIONB30BaHHBIE, W TpeOyeMol Kiaccuukammyd W cTeneHd. Marepuai, He
OTIMCAaHHBIN CIEIUaIBHO, JOJDKCH COOTBETCTBOBAThH CTAHAAPTY MPOU3BOAMTEINS ISl MTPUMEHUMOU
9acTH NMpeaHa3HAYCHHON CITYKOBI.

[IpousBoguTens Hacoca MODKEH TIPENOCTaBUTh MUHHCTEPCTBY IUISL  YTBEPIKACHIS
Ha3BaHWS MIPOU3BOMUTEICH BCETO MAaIIMHHOTO 00OPYIOBaHUS B IPYTOro 000PYyIOBaHUs, KOTOPOE OH
IpeAyCMaTpUBaeT BKIIOYHTH B PabOTy, BMECTE C XapaKTEPUCTUKAMH IO TPOU3BOAUTEIBHOCTH U
Ipyroil COOTBETCTBYIOMIEH WH(pOpManmel, OTHOCsIIeHess Kk obopyroBanmio. OOpas3Ibl MaTepruaioB
JOJDKHBI OBITH TIPEICTAaBIICHBI HA YTBEP)KICHME, KOTa HAIPaBICHEI TakuM oOpa3oM. O0opynoBaHue,
MaTepualTbl U H3EIHsI CMOHTHPOBAHHEIEC WITH HCIIOIB30BaHHBIE 0€3 TAKOTO pa3pelleHus HaXOmsITCs B
30HE PHCKA ITOCIETYIONIETO 0TKAa3a.

KadecTBO M3roTOBNCHHS MODKHO OBITH BBICIIErO Kiacca B COOTBETCTBHH C JIyHINCH
COBPEMEHHOW MPAKTUKOM.

2. Koxkyx

Koxyx Hacoca IODKeH OBITh M3 YyryHa ¢ MAPOBUIHBIM rpadUTOM B COOTBETCTBHH C JIS
G5502 kmacca f FCD500-7 mis cuctemsl Cripmapsi 1 AMyJapsi B OTIIMBKHA U3 CEpOTO YyryHa B
cootBerctBuU ¢ JIS G5501 xinacca FC250 mia apyroit cuctemsl.

Koxyx momxkeH OBITH IBOHHOTO CHHPANBHOTO THIA W TpPETHA3HAYEH UIS IOTYICHESI
IUTABHOTO ITIOTOKA C TIOCTEIICHHBIM HM3MCHEHHEM CKOpOCcTH. KoXKyX HOIDKeH OBITh FOPU30HTAIBEHO
pa3feneH Ha OCEBYIO JIMHMIO Bajla C BCAChIBAIOUIMMM M HAarHETAIOUIMMH COIUIAaMH M HOXKHBIMH
OTJIMBKaMM LIEJIOCTHO B HIDKHEH MOJOBHMHE AJISl MPOBEPKH 3a CUET yHaJeHHs APYrod MOJOBHUHBI
Kopiyca 0e3 OTKIIIOYCHHs TpyOOoNpoBoAa WM LEHTpoBKH Hacoca. lllepoxoBaTocTh KoXyxa B
MOKpOH 4acTH JOJKHA ObITh MeHble, yeM 12.5Ra (Mkm).

ConpﬂraeMme TOBEPXHOCTHU BerHeﬁ U HUXXHEW MOJIOBUHBI KopIiyca AOJDKHBI TOYHO
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MEXaHU4eCKH 00paboTaHbl W TEPMETHYCCKH 3aKPBITHl PE3MHOBOM JICHTOW YIUIOTHUTEIHLHOU
MPOKJIAJKA B Ia3bl Ha COMNpATacMble TOBEPXHOCTH HIDKHEH YacTH KOXXKyXa M BEpXHEH 4YacTu
KOXyXa, €CJIH JaBlicHue Ha BbIxofie cBbitre 0.7MPunu muamerp BcaceiBanus 600 MM mim Gonee. JIBe
MOJIOBHHKH ~ KOXYXa JIOJDKHBI OBITH CKpETUIeHbl IITH(TAMH JUIs JKECTKOH M TOYHOW TOATOHKH C
MOMOIIBI0 MpSAMOTO TITH(TA I YCTPAaHEHUS HECOOTBETCTBHS MEXAY JBYMS TIOJIOBHHAMH.
KpoHITEeWHB! A1 MOAIIAITHAKA JTOJDKHBI OTIMBATBCS OTHEIBHO M KPEMUTHCS OONTaMu K HUKHEH
YaCTH KOXKYXa.

HwxkHsS TONOBHHA KOKyXa JIOJDKHA OBITH 00OpYIOBaHA IPEHAKHBIM KPaHOM B CaMOWM
HU3KOW TOYKE, W BEPXHsS TOJOBHHA KOXKyXa JIOJDKHA OBITh 00OpYIOBaHA BO3AYIIHBIM KPaHOM B

CBOEH caMOi BEpXHEH TOUKE.

3. PaGouee KoJjieco

Pabouee koneco MOMKHO OBITH JBOWHOTO BCACHIBAHHUS 3aKPHITOTO THIIA, OJHOH YacTH
KOHCTPYKITUH, U3TOTOBJICHHOW W3 JIUTON CTaJM, CTOMKOW K KOPPO3WH JIs OOIIEro NMpUMEHEHHUS B
coorBerctBuH ¢ JIS G 5121 kmacca SCS1 T1. PaGouee kojieco HOKHO OBITH IBOMHOIO BCACHIBAHUSA

3aKpBITOTO TUIIA, OJHON YaCTH KOHCTPYKLIUU

4, KoMmeHcalMOHHBIE KOJIbIA

CpeMHBIE KOMIICHCAIIIOHHBIE KOJNBIIA NOJDKHBI OBITH MPETyCMOTPEHBI KaK IS KOXKyXa
Hacoca, Tak ¥ s pabodero koneca. KomreHcannoHHbIE KONBIA JOJDKHEI OBITH TAOUPUHTHOTO HIIA
KOJIBIICBOTO THIIA C JHAMETPOM BcachIBaromiero comia oonee gem 600 mm. Konblia KoxKyxa JOTKHBI
UMeTh 000 WK (IaHel Ul IPEIOTBPAIICHUS YTEUKHA BOIBI MEXIy KOJBIIOM KOXKyXa M KOXKYXOM
Hacoca. Bce KOMICHCAIIMOHHBIE KOJBLA MJOJDKHBI OBITh 3aUKCHPOBAHEI Ha MECTE€ C
HEBO3MO)KHOCTBIO BpaIlleHHsI B JI0OOM HampaBieHHH. KOMIICHCAIIMOHHBIE KOJBIA TOJDKHBI UMETh
MUHUMAJILHBIN 3330, IPUBEICHHBIN B TAOIHUIIC.

KomnieHcanmoHHbIe KOJIbIIA JODKHEI OBITH M3 HEPIKABEIOIIECH CTalH B COOTBETCTBUH ¢ JIS
G 4304 wmaprencutHas cucrema kmacca SUS420J2Q wmu SUS403 mis cucteMbl AMymapbu U
Criprapbu u 6poH30BOTO JHTES B cooTBeTcTBUH ¢ JIS H 5121 kmacca CAC402 nist kourer; pabodero

kosnieca 1 CAC406 st Koblia KOXKyXxa JUid Apyroi cuctemsl, ueM Amynapbs U CeIpaapbsl.

5. Baa u my¢rsI

Bait Hacoca J0mKeH OBITh JOCTATOYHOTO pa3Mepa U JKECTKOCTH I 00eCIeueHUsT HU3KOH
paboueii Harpy3Kd MpH BCEX YCIOBHUSAX DKCIUIyaTallMd M JO/DKEH MMETh TMEPBYI) KPUTHYECKYIO
CKOpOCTh MUHUMYM B 1,4 pasa MpeBBINAIONIYI0 MaKCHMAaJIbHYI0 pabouyr0 CKOpocTh. Banm Hacoca
JIOJDKEH OBITh M3TOTOBJICH M3 HeprkaBerolen cramu B coorBeTcTBUU ¢ JIS G 4303 kmacca SUS 420

J2 um SUS 403.
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OTKIIOHAIOMIAS TUTACTHHKA W3 HEPXKAaBEIOMIEH CTadM NODKHA OBITH MPEAyCMOTPEHA AJIS KaXKAOTOo
BaJIa HacOCa AT [IPEAOTBPALICHHUS ITOTaJaHuUs BOIBI B KOPITYC MOAIINITHUKA.

Bce moBepxHOCTH Bana, KOHTAaKTHPYIOIIWE C BOIOH JOJDKHBI OBITH 3alIWIICHBI 3aMEHSIEMBIMU
My(pTaMu U3 Hep:KaBeromei ctamu. My(Tsl TOKHBI 0XBaTHIBATH IUIOMIAAE OT pabodero Komeca 10
BOJOIUIOTHBIX CATBHUKOB CHAPYXH, JOJDKHBI OBITh CKPEIUICHBI IIITYHTOM K BAIy M YAEPKUBATHCS HA
MECTe C IOMOIIBI0 BHEIIHWX TaeK Bayia. My(Tbl MOKHBI OBITH M3TOTOBJIEHBI M3 HEpKaBerOUIeH
crtay B coorBercTBUM ¢ JIS G 4303 wmacca SUS420J2. MydThl DOKHBEI TUIOTHO TPHIIETaTh K
BTYJIKaM pabodero Koyieca, Wi B IO3UIHMH, O3HAYAMOMICH NMPEIOTBPAIICHHE YTEUKH B My(pTax U B

pabodeM Koiece.

6. IopgmmMnHUKU

ITommuImHUKKA Hacoca IOMHKHBI OBITH CIPOEKTHPOBAHBI Ha CPOK CITYy:KObI MUHHMYM 100
000 wacoB, KaK 3TO ONPEACICHO W PACCUYMTAHO B COOTBETCTBHU C NMPUMECHUMBIMU CTaHIapTaMU
AFBMA.

ITommuIHUK JODKEH WMETh ONWHOYHBIA W/WIM JBOMHOM CBHIPHEBOM MaTepual
AHTU(QPUKIIMOHHOTO THIIA, BBIICPKUBAIOIIECTO OONBITHE HArpy3KH, pa3pabOTaHHOTO IS
BBICP)KUBAHUS JIFOOOTO PETYIIMPOBAHUS OCEBOTO OaJlaHCa M OCEBBIX HArpy30K, eciu 3HaueHue DN
MeHbIne, yeM 500. B mpoTHBHOM cllydyae MOAIIUITHHK JTOJDKEH OBITh IMOMIIHITHAKOM CKOJIBXCHHUS IS
paboTHI B TSHKEIBIX YCIOBHAX CHEPHUCSCKOTO HITH IIAPOBOTO POJTMKOBOTO THIIA.

Kopriyc c¢heMHOTO MOIIMITHUKA C TMOIXOASAIIAMH YIUIOTHUTSISIMUA JOJDKEH KPEIUThCS
00JITaMH K KPOHINTEHHAM JJIsl MOMIIMITHUKA. Kopryc MONIIMITHUKA ¥ KPOHIITEHWH JIOJDKEH MMETh
pe3b00BOI CTOK.

JlaTuuky TeMIiepaTypbl TOAMUITHUKOB JTOJKHBI TIPEIOCTABIIATHCSA Ha KaXKIBIH TOMITUITHUK

Y TIpeTHA3HAYCHBI IS AUCTAHIIMOHHOTO U3MEPEHUSI.

7. BomomjioTHbIe CAJBLHUKU

BonormioTHbEIE CaTbHUKH JTOKHBI OBITH MPEJOCTABICHBI ¢ MUHIMYM YE€THIPHMS KOJIbIIAMHU
CaJbHUKOBOT'O YIUIOTHEHUS U KOJIbIIAMHU JJIS TIOIBOJIA YIUIOTHSIOLIEH BO/IbI B calbHUK. CalbHUKOBBIE
VIDIOTHEHUS JTOJDKHBI OBITH HM3TOTOBJICHBI W3 0€3acOECTOBOrO M YIVICPOAHOTO BOJOKHA M
cuHTeTHYeCcKOoro rpadura. CalbHUKOBBIC YIDIOTHEHUS JOJDKHBI OBITh M3TOTOBIICHBI M3 OpPOH3BI B
cootBerctBUM ¢ JIS H5121 xitacca CAC406C, pazaeneHHbIX TOPU30HTAIBHO, YTOOBI IPEJOCTaBUTh
JUIT MOHTQ)KHOH YIMAKOBKH. BONTBI MOIDKHBEI OBITH MOBOPOTHOTO THMNA C JATYHHBIMH TalKaMH.
TpyOonpoBoAbI C MIAPOBBEIMU KJIAlTAaHAMH TOJDKHBI OBITH MIPEAYCMOTPEHBI LTSI TEPMETH3AIIUH BOIBI B
KaX/blil BOJOIUIOTHBII CallbHUK OT TOAKIIIOYEHHS K CHCTEME Ha KaXKJI0l CTOPOHE BBIIYCKa
CIIUPAJILHOTO KOXKYXa.

ViinoTHUTEIbHBIE prGOHpOBOI[I)I JOJIXKHBI OBITb H3TOTOBJIEHBI U3 MCIHBIX TpY6 B
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cootBetrcTBHH ¢ JIS H3300 Mennbie u GeciioBHBIE TPYyOOIIPOBOIBI MEIHBIX CIUIABOB M TPYOHI Kilacca

C1220T.

8. MydTta Baja

MydTa Mexay HacocaMH M BEAYIIMMH IIKUBAMH JOJDKHA OBITh NpUBOTHOTO THHa. OHa
JIOJDKHA HMMETh JIOCTaTOYHYK) MOIIHOCTh YTOOBI paboTaTh Ha TIONHYKO MOIIHOCTh, €CIH
TPAHCMHUCCHUS KOTOpasi OHA COCTUHSICT W KOTOpas IOJDKHA OBITh 00KaTra W CKpeIIeHa IIITyHTOM Ha
Hell. MydTa 10mKHa OBITh M3 KOBAaHOW CTAJIM W JOJDKHA TIepelaBaTh KPyTAIIMA MOMEHT C TIOMOIIbIO

BHCIMHUX ITPUBOAOB Ha BTYJIKH, C HCIIOJIB30BAHHEM BHYTPCHHHUX INIPHBOAOB HAa COCAUHUTCIHBHBIC

MYy(QTBI.

9. O6mue pambl

OO1re pamsbl [j1sl HACOCA U IBUTATENs IOJDKHBI OBITh M3TOTOBJICHBI U3 KOHCTPYKIIMOHHOM
CTaJIM €JMHOTO KOPOOYaTOro THUIA, KOTOPhIC JOJKHBI OBITh CBApEHBI M MEXaHWYCCKH 00pabOTaHBI
JUISL TIOIEPXKKK HAcoca M JBUrarens 06e3 oTkioHeHuid. [lociie KOpPEeKTUPOBKH, ¢ BhIPABHUBAHUS U
BBICTABJICHHSI YPOBHS, OOIIas paMa [O/DKHAa ObITh HajexkamuM o00pa3oM 3alleMEHTHPOBaHA
pactBopoM OeroHa. IIpoeKTHBIH pacueT s MOMAEPKKH HAacoca W JABHUTaTeNs JODKEH ObITh

npeacTasiicH Ha yTepxkacane MARW.

VIIl. 3aBoackoe 3KCIUIyaTallMOHHOE UCTIHLITAHHE

HsrotoBurenb Hacoca MOJDKEH MPEACTaBUTH MPOLELYPY MCIBITAHHS 0 IPOBEICHHS
3aBOJICKOTO JKCIUTyaTallHOHHOTO HCIBITAHMS. 3aBOACKOE AIKCILIyaTallMOHHOE HCIIBITAaHHE IOKHO
OBITh 3aCBUIETEIHCTBOBAHO MUHUCTEPCTBOM.

Jlo oTrpy3ku Bce crenuduyeckre 3KCIUTyaTalldOHHbIC HCIBITAHUS OUKHBI IIPOBOAUTECS

IIPOU3BOAUTEIIEM HACOCA U PEIYIBTAThI JOJKHBI OBITH IpEaCTaBJICHLI B MI/IHI/ICTepCTBO.

1. TapanTupoBanHas 3¢(eKTUBHOCTH U NOTPedJeHre JHEPTUH

laparTrpoBanHas dPGEKTUBHOCTS U YHEPTrONOTPEOICHUE JOIDKHO OBITh YKa3aHO B JIHCTE
TexHnueckux NaHHbIX ([lepeune rapantum). 3HaueHne 3QHEKTHBHOCTH HE TODKHO UMETh HUKAKOTO
OTPHULATENBHOIO OTKJIOHEHUSI.
Brraucniennast B3BelieHHast cpeaHsist 00mer 3(h(EKTUBHOCTH OT IKCINTYaTAlIMOHHOTO UCIIBITAHMS Ha
HAaCOCHOM NPOM3BOACTBEHHOM 3aBOJI€ BO BpeMs CBUIETEIbCTBOBaHHS MMHHCTEPCTBOM Ha OCHOBE

OLICHKU IrapaHTHUPOBAHHOT'O BHCPFOHOTPGGHCHI/IS[.

2. IpoBepka matepmuaia

Bcee Mar€puajibl, TOBAPHO-MATCPUAIIBHBIC LCHHOCTH, ACTAJIM U C60pHI>Ie nu3aciaus,
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MOCTYHAONINE B pabOTy COIIACHO TEXHUYECKUM YCIOBHSAM JOJDKHBI OBITh HCITBITAHEI, B IIPOTHBHOM

Cllydae, B COOTBETCTBUU C YKa3aHHBIM TEXHUUYECKUM YCIOBHEM U COIVIACHO JYYIIUM COBPEMEHHBIM

YTBEP>KACHHBIM METOaM, OIIPEAEICHHOr0 THIIA M Klacca paboTHL.

IIpoBepka MaTepuaa 10JKHA BIIOJIHATHCS IPOU3BOAUTENIEM.

OcHOBHas OTJIMBKA Hacoca ~ XMMUYECKHUM COCTaB U UCHIBITAHUE IIpeesia IPOYHOCTH Ha Pa3phiB
ITocine nmpeaBapUTEILEHOTO UCIIBITAHUS WK IPOBEPKU IPOHUKHOBEHUS
KPacHTeNs B OTBEPCTHS MO INTU(PTEI B OTIUBKE

Bain nacoca 3aBOJICKOI MTPOTOKOJI UCTIBITAHUN MaTepraia
[IpoBepka pazmepoB

Mydter Hacoca XUMUYECKHUI COCTaB U UCHIBITAHUE Ipeesia IPOYHOCTH Ha pa3phiB
[Tociie mpeaBapUTEILHOTO UCIIBITAHUS WIIM MIPOBEPKU TPOHUKHOBEHUS
KPacHTEIsl B OTBEPCTHS MO ITU(PTEI B OTIIUBKE

Paboune komeca Hacoca XUMUYECKHM COCTaB U MCIBITAHUE Mpeena MPOYHOCTH Ha

pa3pbIB
[Tociie mpeaBapUTEILHOTO UCIIBITAHUS WIIM IPOBEPKU IPOHUKHOBEHUS

KPaCHTEIs B OTBEPCTHS MO IITU(PTEI B OTIIUBKE

3. HcnbiTaHue Ha THAPOCTATHYECKOE aBJIeHHE HACOCA
Kaxapiii Koxkyx Hacoca JOMKEH ObITh HCIBbITaH «VICmbITaHMEM Ha THAPOCTATHYECKOE

JIaBIICHHEY

(1) HcmerraTenbuoe maBieHMe JTOKHO COCTABIATH He MeHee 180 MPOLIEHTOB OT MaKCHMaJbHOTO
Haropa MpH 3aKPBITOH 3a]IBHKKE.

(2) Koxyx Hacoca J0/mKeH OBIT 3arTyIIeH OT BCACHIBAIONINX M HATHETAIOMMX (DIIAHIIEB M KPBIIIKA
BOJIOIJIOTHOTO CaJIbHWKA TJ€¢ HAXOAWTCSA CallbHUK. BO BpeMs HCIBITAaHUS HE JOMyCKaeTCs
BHEIIIHEE YCHIICHHE.

(3) McmbTatensHOE MaBIeHHE JODKHO MOIEPKHBATLCS B TedeHHe MUHMMYM 30 MHHYT. B Xoze

HUCIbITAHUA HC JOJDKHO OBITH HUKAKOM YTCUKHU U3 11000T0 COCOAVHUTECIIA U YIUIOTHUTECIIA.

4. HcnpiTaHue NPOM3BOAMTEILHOCTH HACOCA

Ilocne 3aBepuieHUsT W NPUHATHS MHCIEKUMA M THIPABIMYECKUX HCIBITAHUH, KaXIbIi
HAcoC JOJDKEH ObITh MPOBEPEH NPU CBUAETENSAX WHAMBHIYATbHO MPEACTaBUTENIMU MUHHCTEPCTBA
B cootBeTcTBUHE ¢ JIS B 8301 «lleHTpOoOEKHBIE HACOCH — IIPHEMOYHBIC UCTIBITAHHS THAPABINICCKUX
xapakrepuctuk», JIS B 8302 «M3mepurenbHble MeToAbl MOLIHOCTH Hacoca» uiau ISO 9906
«UeHTpOoOEKHBIE HACOCHI — MPHEMOYHBIC HCIBITAHUS THIPABINICCKAX XaPAKTEPUCTHK» 2 CTEIICHH,
COCTOSIIIME W3 DKCIUTYaTallMOHHOTO HWCHBITaHus, ucnbitanuss NPSH m Mexanmueckoro pabodero

ucnbpITanus. B Tom cj1y4dae, €CJIr €CTb HEAOCTAaTKU, NOAPAAUUK JOJDKECH UCIIPABUTHh HCAOCTATKU JISL
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VIAOBICTBOPEHUSI TPEOOBAaHUI KOHTpakTa M TpemaaraeMod S(QQGEKTUBHOCTH U TOTPEOICHUS

3JIEKTPOIHEPIUU U IIOBTOPHOI'O UCIIBITAHUSA Hacoca B IPUCYTCTBUM NpeacTaBuTeneil MunucTtepcTsa.

JIro0On1e JOIIOJTHUTCIIBHBIC PAacXobl, CBA3aHHBIE C TIOBTOPCHUEM MHCIIBITAHUA JOJDKEH HECTU

TIOZIPSITIHK.

oy
@

3

4

6Y)

(6

oy

@

O6mme TpeOoBaHus HKCILTYaTaIIHOHHBIX UCIBITAHNI HAcOCa JOIKHEI OBITh CIICAYIOIIUMHU:
Bce HacOCHI JODKHEI IPOATH HCIBITAHUS B COOTBETCTBHH C BBIIIE YKa3aHHBIM CTAaHIAPTOM.
s BceX SKCIUTyaTallmOHHBIX MCTBITAHUH, HACOC JOJDKEH YIPABISTHCS 3aBOJACKUM BUTATEIIEM
WK (PaKTUIeCKUM pabOYrM JBUTATEIIEM.
Bce wm3MmepuTensHBIE TPHOOPHI, KOTOPBIE OYAYT HCIONB30BAaTBhCSA ISl OKCINTYaTAIlHOHHOTO
UCTIBITAaHUS JOJDKHBI OBITh TIONHOCTHIO KaJHOPOBAaHBI TEKYIIUM CEPTH(PHUINPOBAHHBIM
CTaHIAPTHBHIM HW3MEPHUTENBEHBIM NPHUOOPOM, TIPH3HAHHBIM HE3aBHCHUMBIM HCHBITATCIHHBIM
OpPTaHOM H yTBEp>KICHB MIHHUCTEPCTBOM.
[Ipubopamu i W3MepeHUs pacxoma NOJDKHBI OBITh MAarHUTHBIA PacxXomoMep I MEpPHBIN
BoxocauB cormmacHo JIS B 8301 u JIS B 8302 u ISO9906.
Hacoc momkeH WCHOBITHIBAaTBECS OCOOGHHO Ha  pabodell Touke TrapaHTHPOBAHHOM
MPOM3BOIUTEIHHOCTH TOYKH U IO BCeMy pabodeMy AMamna3oHy OT €ro COCTOSHHS C 3aKPBITHIM
KJIAIaHOM JI0 COCTOSIHUS BBITycKa (10 KpaifHeir Mepe 10% cBepX rapaHTHPOBaHHOTO pacxona
Ipd MUHHMaIFHOM Harope). Kak MHHMMYM HOIDKHBI OBITH TONYYEHBI 6 pPa3IMIHBIX TOUEK.
Hamop/motok, Tpebyemsrii NPSH/moTok, 3((eKTHBHOCTH/IOTOK Hacoca H  BBIXOAHAS
MOIITHOCTE/KPUBBIC ITOTOKA IBUTATEIIS JTOJDKHBI OBITh H300paXkeHBI YTOOBI TIPOJICMOHCTPHPOBATD,
9TO Hacoc OyJIeT CITOCOOCH BBITIONHATL BECh THAMa30H paOd0YHX YCIOBUH HA OOBEKTE.

CkopocTh Hacoca TOJKHA OBITh HOMIHAIBHOU CKOPOCTBIO.

HcnbiTanusa Hacoca HA BUOPALUIO U LIYMBI

W3mepenns BuOpamuu IODKHBI COOTBETCTBOBAaTH TpeboBaHmsM [S02954 «TpeboBanms K
MEXaHU9YeCKOH BHUOpamuy OOJNBIIOTO BPAIIAONIETOCS W BO3BPATHO-MOCTYMATEIFHOTO ITHKIIA
MAIIUHHOTO O00OpYIOBaHHS JUIsi W3MEPEHUS HWHTEHCHBHOCTH BuOpammm» u ISO 3945
«MexaHndeckde BHOpamuy OOJBIIOTO BPAIIAOMIErOCs] MAIIMHHOTO OOOPYHOBaHHS, C
nuarna3zoHoM ckopoctr ot 10 go 200c/c M3mepeHue u OrleHKa HHTCHCUBHOCTIHD.

YpoBeHb IIyMa, U3MEPEHHBIA Ha PacCTOSHUM OAHOTO METpa OT Hacoca JIOJKeH ObITh MeHee 85

IBbA B coorBercTBHM ¢ ISO 1680/1 Ha UCTIBITATEILHOM TLIOIIA/IKE MPH MTOJHOW HArpysKe.

KaBI(ITaIII/IOHHOG HCIBbITAHHE HACOCa

OHpeZ[eJ'IeHHBIfI NPSH Bo BpEMsI HCIBITAHUA KaBUTALMU JOJDKCH OCYIICCTBIISATHCA B

coorBerctBuH ¢ JIS B 8301 u JIS B 8302.

KOHTpOJ’II)HI)IC TOYKH OOJIKHBI 6BITI), o KpaﬁHeﬁ MeEpe, CICAYHOIIMU.
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1) HopmaruBHas TO4Ka
2) Touka MeKIy HOPMATHBHOW TOYKOHM W TOYKOM BBITYCKa

3) Touka BhITycKa

IX. OneHka ¥ KpUTEPUHU OLEHKHU IKCILTYaTAIlMOHHOT0 UCTILITAHUS.

[Tocne ocBumeTenbCTBOBAHUS UCIBITAHWE 3aBEPIICHO M YCIENIHO, MHUHHCTEPCTBO NaeT
paspelieHre Ha OTTPY3KY Ha OOBEKT.

B cimyyae HECOOTBETCTBHS WJIM HECOONIONECHHUS OO0s3aTelbHON OIeHKe, MHUHHCTEPCTBO
HUMEET MPaBO OTKJIOHUTH TOBAP HJIM MPUMEHUTH MTpadHbIC CAHKITUH.

ITpad ot obmieit 3PPEKTUBHOCTH AOJKEH OBITH noiutapos CIIA na 0,1% 3a

KOKIYIO CTaHIIHIO.
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