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Introduction

Purposes of the present Standard are determined by the Federal Law dated 26.03.2003 No 35-ФЗ (Federal law) “On Electric Power Industry”, by the Federal Law dated 27.12.2002 No. 184-ФЗ (Federal law) “On Technical Regulation”.
The present Standard of RAO “UES of Russia”, JSC (hereinafter - Standard) establishes unified requirements for construction (reconstruction) cost determination for 35-750kV substations, electric power cable and 6-750kV overhead electric power transmission lines, with preliminary payment calculation for technological connection of electric power plants to the electric power grid facilities.
The Standard is not intended for determination of technical assignment cost for capacity output scheme development, capacity output scheme design cost, as well as cost of technical specifications.

1. Sphere of Application
The Standard is intended for generating companies, grid companies, and operative-
dispatcher management offices, as well as other legal entities and individuals, effecting (having intention to effect) investments in construction (reconstruction) of electric power plants (hereinafter for the given Standard - Investor). The Standard establishes unified requirements to the Consolidated Indices of New Construction (Reconstruction) Cost for 35-750kV substations and 6-750kV overhead transmission lines while making technological connection of substations to the electric power facilities.
The Standard is applied to determine preliminary cost of new construction (reconstruction) of 35-750kV substations and 6-750kV overhead electric power transmission lines regardless of ownership form and electric power plant type.
2. Abridgments
· HVL – overhead high voltage electric power transmission line;
· CL – cable line of electric power transmission;

· fiber and optic communication line;
· indoor switchgear;

· complete transformer substation;
· gas insulated switchgear and control gear
· indoor switchgear
· electric power substation;

· VAT – value added tax;

· shunt reactor.

3. General Provisions and Requirements
3.1. Consolidated indices of substations and 6-750kV overhead electric power transmission lines cost are reference material when performing:

· volume estimation of investments for grid construction planning;
· technical and economic calculation for comparing alternative solutions in electrical energy industry.

3.2. Indices System Includes in Itself:

· consolidated cost indices for construction of 35-750kV substation;
· consolidated cost indices for construction of  6-750kV HV line 

· regional corrective coefficients

3.3. Consolidated cost indices are given in basic cost level as per 2000 and do not include VAT. In accordance with the Decision of Gosstroy (the Russian Federation State Committee for Construction, Architectural and Housing Policy) “On Measures of Completion of Transfer to New Budget-Normative Base of Pricing in Construction” No. 16 dated 08.04.2002. Cost level is taken as a new base level comprised as per 01.01.2000. Determination of construction cost in current (forecasting) price level is performed with recalculation indices application in the existing (forecasting) price level. Indices represent correlation of product cost, works or resources in the existing level to cost in the base cost level.
For determination of the existing (forecasting) cost level (current year costs) coefficients are applied submitted in interregional information and analytical bulletin “Indices of costs in construction”, issued by CO-INVEST, section 1 – capital investments, and also forecast of inflation level in the period of construction.
4. Consolidated Indices of 35-750kV Substation Reconstruction 

4.1. Consolidated cost indices are applied for evaluation of cost for substation expansion (reconstruction) .
4.2. Consolidated cost indices are given for outdoor 35-750kV substations with flexible bus arrangement and 35-500kV indoor substations, made by typical circuit of electric power connections of the distribution devices.
4.3. Consolidated cost indices of 35-750kV substation are given for separate main elements, the following items are included:

· distribution devices and separate units of switches;
· transformers (autotransformers);

· shunt reactors.

4.4. Indices of costs for three-phase switchgear unit (except of gas insulated switchgear and control gear) in prices 2000 (table 5).
	Voltage, kV
	Cost, thousand rubles

	10
	800

	35
	2100

	110
	6300

	220
	12800

	330
	18700

	500
	23400

	750
	69200


4.5. Indices of cost for three-phase gas-insulated switchgear unit in prices 2000 (table 6).

	Voltage,  kV
	Cost, thousand rubles

	35
	4800

	110
	9700

	220
	17800

	330
	29800

	500
	38800


Unit cost of gas-insulated switchgear does not include in cost of materials and engineering structures for current distributor input in gas-insulated switchgear unit: gas-insulated current distributor or cable construction and structures, including cable terminal box. The given expenses are calculated in paragraph Cable Lines.
Cost of gas-insulated switchgear units are given for standard operational conditions. Under special conditions of operation, multiplier coefficients are used (K): with short circuit currents higher than 50 kA K=1.3; with temperature of environment air lower than -50 ºC K=1.1; under requirements or technical decisions on application of special engineering structures K=1.1.
Indices of cost for three phase gas-insulated switchgear units are used for calculation of reconstruction cost in case of substation location in city and/or industrial building areas, as well as in especially contaminated areas.

4.6. Shunt reactor unit cost indices in prices of 2000 (Table 7).

	Voltage, kV
	Capacity, MVAr
	Reactor unit cost

	Controlled shunt reactor

	110
	25
	19800

	220
	100
	42600

	330/500
	180
	86700

	Uncontrolled shunt reactor

	500
	60*
	18900

	750
	110*
	29900


* Cost is given for reactor in one-phase version. It is necessary to consider in calculations as minimum 3 phases.

4.7. Unit cost indices of (auto) transformer equipment in prices 2000 (table 8).
	Voltage, kV
	Capacity, MVA
	Transformer cost

	35
	10
	3900

	
	16
	4700

	
	25
	6700

	110
	25
	7030

	
	40
	9900

	
	63
	14200

	
	80
	16970

	220
	40
	11200

	
	63
	16300

	
	80
	19020

	
	125
	25970

	
	200
	39500

	
	250
	48700

	
	400
	76000

	330
	200
	42800

	
	250
	51250

	
	400
	78070

	500/110
	250
	54700

	
	400
	82450

	
	135*
	29030

	500/220
	167*
	31800

	
	267*
	48700

	
	500
	99300

	750
	333*
	82060

	
	417*
	101010


* Cost is given for autotransformer in one phase variant. It is necessary to consider as minimum 3 phases in calculations.
4.8. Order of reconstruction calculation of SS 35-750 kV to be included in payment for technological connection to the electric grid:
4.8.1. Payment for technological connection includes cost of the following main elements of substation:

· unit of three phase switchgear;

· unit of controlled shunt reactor;

· unit of (auto) transformer equipment in three phase version.

4.8.2. Voltage class and quantity of units of three phase switchgear and units of controlled shunt reactor, considered in calculation of payment for technological connection is determined in accordance with the Standard “Determination of Preliminary Technical Solutions on Substation Capacity Output”, under the following principle: for each required HVL (CL) for generator capacity output, one unit of three phase switchgear and one unit of controlled shunt reactor of a relevant voltage class shall be constructed at substation.
4.8.3. Voltage class and cell quantity of (auto) transformer equipment considered in calculation of payment for technological connection is determined in accordance with the Standard “Determination of Preliminary Technical Solutions on Electric Power Plants Capacity Output”, as per the following principle: for each HVL (CL) necessary for generator capacity output, at substation shall be constructed one cell of the (auto)  transformer equipment of a relevant voltage class, with capacity not less than difference of nominal rating power of connected generators (Р Гном) and free capacity of electric power plant capacity output scheme (Р СХсв).
4.8.4. Cost of relevant elements of the substation is determined in accordance with tables 5 (6), 7 and 8 of the present Standard.

4.8.5. In payment for technological connection are included also costs mentioned in 
p. 4.11 of the present Standard.

4.9. For switch units in cost are included: high voltage gas-insulated switches, disconnectors, current transformers, voltage transformers, switch unit relay protection equipment, construction and installation works of unit with cost of materials.
4.10. Transformers (reactors) are included in cost of transformer units (reactors), overvoltage limiter, relay protection equipment of transformer (reactors), construction and installation works of the unit with consideration of material cost.
4.11. In order to receive a full cost, the following costs are added to the sum of indices of tables 5 (6), 7 and 8:

2% - landscaping, temporary buildings and structures;
11% - project and research works and field supervision;

8% - expenses for general substation units: automation, management and communication, in-house needs and automatic direct current system;
15% - expenses for territory preparation, building construction, fencing and engineering networks: cutting of vegetation level, backfilling and ground leveling, water supply and firefighting, sewerage, oil catchers, fencing, general substation buildings and structures.
2% - keeping Directorate of the construction;

5% - other works and expenses.

5. Consolidated Indices of HVL and CL Cost with Voltage 6, 10 – 750 kV

5.1. Base indices of HVL cost (Table 9).
	Voltage HVL, kV
	Base values of one circuit HVL cost of alternating current, thousand rubles/km
	Base values of two circuit  HVL cost of alternating current, thousand rubles/km

	6-10
	700
	950

	35
	870
	1400

	110
	1100
	1600

	220
	1590
	2800

	330
	2450
	3660

	500
	4000
	

	750
	6500
	


Cost of optical-fiber transmission system cabling in HVL ground wire is considered in amount 360 thousand rubles/km in base values of cost, with communication equipment consideration at the ends of HVL.
5.2. Base values of CL cost (table 10).

	CL voltage, kV
	Base values of cost CL, 1 circuit in trench (in prices 2000) thousand rubles/km
	Base values of cost CL 2 circuits in trench (in prices 2000) thousand rubles/km

	6-10
	1300
	2100

	35
	3000
	5600

	
	Base values of cost CL 3

phases (1 circuit) in collector (in prices 2000) thousand of rubles/km
	Base values of cost CL 6 phases (2 circuits) in collector (in prices 2000) thousand rubles/km

	110
	15300
	19800

	220
	28900
	37600

	330
	43400
	56400

	500
	57800
	75100


5.3. Consolidated cost values are given in base level and do not include VAT.

5.4. In order to receive a full cost of HVL and CL to indices p. 5.1., 5.2 and optical-fiber transmission system cost the following expenses are added:

2% - temporary buildings and structures;
5% - other works and expenses.

5.5. Costs for allocation of ground plot (it extraction, submission and transfer to ownership or rent, as well as on ground plot rent in construction period) are determined in accordance with the Land Law of RF, and also provisions approved by relevant territorial administration of the RF Subject.
5.6. Coefficients for consideration of aggravating conditions of HVL construction and CL, peak values (table 11)
	HVL construction conditions
	Coefficient

	In city industrial building conditions
	1.62


6. Regional Multiplying Coefficients

6.1. Regional multiplying coefficients to the base cost of substations and lines of electric power transmission, peak values.

	Russian Federation Subject


	Regional coefficient

	Republic of Adygeya (Adygeya, Maykop)
	1.3

	Republic of Altai (Gorno-Altaisk)
	1.6

	Republic of Bashkortostan (Ufa)
	1.1

	Republic of Buryatia (Ulan-Ude)
	1.7

	Republic of Dagestan (Makhachkala)
	1.4

	Republic of Ingushetia (Nazran)
	1.4

	Kabardino-Balkarian Republic (Nalchik)
	1.2

	Republic of Kalmykia (Elista)
	1.0

	Karachayevo-Cherkeskaya Republic (Cherkessk)
	1.4

	Republic of Karelia (Petrozavodsk)
	1.2

	Republic Komi (Syktyvkar)
	1.4

	Republic Mary El (Ioshkar Ola)
	1.1

	Republic Mordovia (Saransk)
	1.0

	Republic Sakha/Yakutia/ (Yakutsk)
	1.9

	Republic of North Ossetia – Alanya (Vladikavkaz)
	1.2

	Republic of Tatarstan/Tatarstan/ (Kazan)
	1.0

	Republic of Tuva (Kyzyl)
	1.8

	The Udmurtian Republic (Izhevsk)
	1.1

	The Republic of Khakassia (Abakan)
	1.7

	Chechen Republic (Grozny)
	1.4

	Chuvash Republic – Chuvashiya (Cheboksary)
	1.0

	The Altay Region (Barnaul) 
	1.6

	The Krasnodar Region (Krasnodar)
	1.1

	The Krasnoyarsk Region (Krasnoyarsk)
	1.4

	The Primorsk Region (Vladivostok)
	1.5

	The Stavropol Region “(Stavropol)
	1.1

	The Khabarovsk Region (Khabarovsk)
	1.5

	The Amur Region (Blagoveshchensk)
	1.5

	The Arkhangelsk Region (Arkhangelsk)
	1.3

	The Astrakhan Region (Astrakhan)
	1.1

	The Belgorod Region (Belgorod)
	1.0

	The Bryansk Region (Bryansk)
	1.0

	The Vladimir Region (Vladimir)
	1.0

	The Volgograd Region (Volgograd)
	1.1

	The Vologda Region (Vologda)
	1.1

	The Voronezh Region (Voronezh)
	1.0

	The Ivanovo Region (Ivanovo)
	1.0

	The Irkutsk Region (Irkutsk)
	1.5

	The Kaliningrad Region (Kaliningrad)
	1.2

	The Kaluga Region (Kaluga)
	1.0

	The Kamchatka Region (Petropavlovsk-Kamchatsky)
	2.0

	The Kemerovo Region (Kemerovo)
	1.3

	The Kirov Region (Kirov)
	1.1

	The Kostroma Region (Kostroma)
	1.1

	The Kurgan Region (Kurgan)
	1.1

	The Kursk Region (Kursk)
	1.0

	The Leningrad Region (S-Petersburg)
	1.1

	Saint-Petersburg
	1.4

	The Lipetsk Region (Lipetsk)
	1.0

	The Magadan Region (Magadan)
	2.0

	The Moscow Region
	1.1

	Moscow
	1.4

	The Murmansk Region (Murmansk)
	1.3

	The Nizhny Novgorod Region (Nizhny Novgorod)
	1.0

	The Novgorod Region (Novgorod)
	1.1

	The Novosibirsk Region (Novosibirsk)
	1.3

	The Omsk Region (Omsk)
	1.3

	The Orenburg Region (Orenburg)
	1.2

	The Orel Region (Orel)
	1.0

	The Penza Region (Penza)
	1.0

	The Perm Region (Perm)
	1.2

	The Pskov Region (Pskov)
	1.1

	The Rostov Region (Rostov-on-don)
	1.0

	The Ryazan Region (Ryazan)
	1.0

	The Samara Region (Samara)
	1.0

	The Saratov Region (Saratov)
	1.0

	The Sakhalin Region (Yuzhno-Sakhalinsk)
	2.1

	The Sverdlovsk Region (Yekaterinburg)
	1.3

	The Smolensk Region (Smolensk)
	1.0

	The Tambov Region (Tambov)
	1.0

	The Tver Region (Tver)
	1.0

	The Tomsk Region (Tomsk)
	1.5

	The Tula Region (Tula)
	1.0

	The Tyumen Region (Tyumen)
	1.5

	The Ulyanovsk Region (Ulyanovsk)
	1.0

	The Chelyabinsk Region (Chelyabinsk)
	1.3

	The Chita Region (Chita)
	1.8

	The Yaroslavl Region (Yaroslavl)
	1.0

	The Jewish Autonomous Region (Birobidzhan)
	1.5

	The Aginsk Buryat Autonomous District (urban settlement Aginskoye)
	1.4

	The Komi-Permyatski Autonomous District (Kudimkar)
	1.2

	The Koryak Autonomous District (urban settlement Palana)
	2.0

	The Nenets Autonomous District (Naryan-Mar)
	1.6

	The Taimyr (Dolgano-Nenets) Autonomous District (Dudinka)
	1.7

	The Ust-Ordyn Buryat Autonomous District 
(urban settlement Ust-Ordynsk)
	1.4

	Khanti-Mansiysk Autonomous District (Khanti-Mansiysk)
	1.5

	The Chukotka Autonomous District
	2.1

	The Evenk Autonomous District (urban settlement Tura)
	1.3

	The Yamalo-Nenets Autonomous District (Salekhard)
	1.7


7. Confirmation for Standard Conformity
Confirmation of conformity to the Standard is effected by the Subjects of electric energy industry in a form of voluntary certification in accordance with the existing legislation.
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