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@3 N235 «06 3nekTposHepretnkes

Mocranosnenve MNpasurenscrea Poccuitckon @egepauun o1 3.06.2008 N° 426 «O ksanudurayumn
reHepupyioLero obbexTa, GyHKUMOHNDYIOWEro Ha OCHOBE CNONb30BAHKUA BO300HOBNACMBIX MCTOHHUKOB

SHepPrUite

Pacnopsxesnne Npasurenscrea Pocanincxon Qegepaunn or 08 ausapa 2009 roga N2 1-p «OcHoBHbIE

HaNpPagneHus rocyAapCTEeHHON NONUTUKK B Chepe NOBBILLSHUA IHepreTHyecKon pdeKTneHoCT™

3INEKTPOIHEPIeTUKM Ha OCHOBE NCMNONbIOBAHWUA BO30OHOBNAEMBIX NCTOMHWUKOB SHEPIVK HA Neprog

1o 2020 ropa» 4

MNpukaz Munarepro Poccun ot 27 deepans 2009 roga N°187 «0 nopAgke BeAeHNA PeecTpa Buaaqn
¥ NOTaWeHKA cepTdHKATOS, NOATEEPX ALK 06 beM NPOUIBOACTEA INEKTPHUHECKON IHEPrii Ha
KBANNOMUNPOBAHHBIX FEHePUPYIoWMX 0BbexKTax, GPyHKUMOHNPYIOWNX H3 OCHOBE HCNONb3OBAHNA
B80306HOENASMBIX UCTOUHWKOB 3HEPIVM»

Mpukas MunsHepro Poccun N2 607 «Pernament oprasmnsaynm 8 Muuncrepcrse snepretukn Poccuincxon 15
Degepaunn paborel N0 GOPMUPOBAHMIO CXEMBI PAZMELLEHWA MEHEPUPYIOLL X OB BEKTOB IHEPreTHKX Ha OCHOBe
WCNONb30BAHNA BO30OHOBNAEBMBIX MCTOMHMKOS IHEPritk Ha TeppuTopun Poccuiickon Qegepaumns

Mocranosnenvie MNpasurenscrea Poccuitcxkon Qegepaumn N2850 06 yreepxgeHun kpurepues 16
Ans npegocraenexna ns deaepansHoro Giogxera cybcngnia 8 NOPAGKe KOMNEHCALK CTOMMOCTH
TEXHONOIMHECKOro NPUCOBANHEHWA MEHEPUPYIOWMX OGBEKTOS C YCTAHOBNEHHOM MeHEPUPYIOWen MOLWHOCTSI0
He Gonee 25 MBT, npusHaHHbiX KBannduyMposaHHbmm obbexTamin, GyHKUNOHNPYOLWMMI HA OCHOBE

17
WCTNONb30BAHMA BO30OHOBNAEMBIX MCTOMHNKOE IHEPIUK, NMLAM, KOTOPHMM Takie 0ObeKTs NPUHAANEXAT Ha
npage cOBCTEEHHOCTI MK HA MHOM 33KOHHOM OCHOBaHWN®
Pacnopsxenne Mpasutenscrea Pocanincxon Pegepaunn N2 1839-p «O6 yreepxaeHn KOMMNeKkca mep 18
CTAMYNIMPOBAHNA NPON3BOACTEA 3NEKTPUHECKON SHEPr MK reHepUPYLMMIK 06 beKkTami, PYHKUMOHUPYIOWMMA
Ha OCHOBE UcnoneiosaHua BW3»

19
Pacnopsxenne MNpasurenscrsa PO or 3 anpens 2013 ropa N9 512-p
Pacnopsxenne Npasutenscrea Pocanncxkon Qegepauynn N2 861-p or 28 mas 2013 ropa 20
Mocranosnense MNpasutenncrea Poccmincxon Degepauun N2 449 ot 28 mas 2013 roga «0 mexanname
CTUMYIMPOBAHNA MCNOND30BAHKMA BO30OHOBNABMBIX MCTONHNKOB IHEPIHK HA OFITOBOM PbIHKE 3NeKTPUHECcKon
IHEPI MM W MOLHOCTI®

21
Nocranosnenne MNpasutenscrea N2438 «Monoxerne 0 MuHWCTEPCTEE NPOMBILLAEHHOCTH 1 Toproann PO»
Mpukaz Munucrepcrea sHepremmrn Pocowinckon Qegepaumu N2380 r. «<06 yreepxaennu Mpasun 22

npegocrasnexua n3 degepansHoro Biogxera cybcngnia 8 NOPAZKE KOMNEHCALMN CTONMOCTH

TEXHONOMMYECKOTO NPUCOSANHEHIA reHEPUPYIOWNX OBLEKTOR C YCTAHOBNEHHOM FeHE PUPYIOWEn MOLHOCTBI0

He Gonee 25 MBr, npuasanHsix KBanudUUMPosaHHbiMi OBBEKTaMK, DYHKLMOHNPYIOLWMMIA Ha OCHOBE

MCNONb30BAHMA BE0306HOBNABMBIX MCTOHHNKOE IHEPIUK, OPUANHECKUM NNLAM, KOTOPbIM Takne 0BbeKTh 23
MPUHAANEXAT Ha NPaBe COBCTBEHHOCTI WK HA MHOM JAKOHHOM OCHOBAHUMS.

Law in Renewable
energy

Noctauoenexse NMpaeuTensctea N¥116 o1 17.02.2014 r. o0 BHECEHMW MIMEHEHHA B HEKOTODBIE AKTbI
MNpaewrenscrea PO no eonpocasm Keanndnkanmm reHeprpyiowmns obsertos, dyHELMOHUDYROLWME Ha ocHoBe
WCNONb2oBaHKA BH3, 1 NpMaEHAHMK YTRATHELIMM CANY NOGAYHKTa «bs AyHKTa 1 MaMeseHnin, KOTopbie
BHOCATCA B axThl Mpasurensctea Pocokiickon Pegepaymi No BONPOCaM CTAMYNHMPOBAHKA MCNONL3DEAHMA
BO30BHOBNASMBIX HCTOUHWEOS SHEDIVH HA ONTOBOM DBHKE 3NEKTHN4ECKOMN JHERMMM K MOWHOCTH,
yTEEpMOEHHBE NocTanoaneHwen MNpasuTenscTea Pocckinckon Gegepauwn ot 28 mas 2013 r. N 449»

Nocrasosnedye Mpasutenscrea PO NET17 ©0 HEKOTOPBIX BONPOCAX, CEAZAHHEY C CEpTUHMKALMER
O0BEMOBE INEKTPHMECKON SHEDMAK, NPOM3BOOMMONA HA dYHELWOHMPYIOWWE HA OCHOBE MCNONb3oBaHKA B3
KBANMDHLUMPOBAHHEN MEHEePUPYOWNY obbexTaxs:

MNognporpamsa «PazenTie MCNOAbIOBAHWMA BO200HORNABMBIX MCTOMHWNKOR SHEPM MM KAK HacTh

locygapCTESHHON NPorpaMmMel « IHeproaddeKTHEHROCTE W DAIBMTHE IHEPreTHKNS (YyTRepMeHa
noctaqoanesres NMpaeutensctea PO or 15 anpens 2014 r. N2 321)

MNprkaz MuHKUCTEPCTES NPOMBILLASHHOCTH W TOproann Poccrickon Degepauyn of 11 asrycta 2014 r. N2 1556
w20 yreepagesnn MNopagka onpegensHma CTENEHIA NOKANKIALWA B OTHOWEHWM FreHepupyowero odsexTa,
BV HKLHOHHDYIOWErD Ha OCHORE WCNONBI0EAHMA BOIOOHOBAASMBY MCTOMHUKOE IHEpr M

FPacnopasesne ot 28 asrycta 2014 r. N 1657-p o ectynnexdan Poccnicron Tegepayne 8 MexgyHapogqoe
AFEHTETEO MO BO30OMOBNREMOR SHEDTHK

MNocrauosnewwe NMpaeutenscrea of 7 oktabpa 2014 r. N 1016 «0 sHecernn nameHesnA B TpeDoBaHMA K Coemam
TennocHatmeHn, yTeepsaeHHee Moctasoanesves Npasutensctea PO ot 22 despann 2012 r. M 154

MNocrasoanedye Mpasutenscrea PO ot 3 gekabpa 2014 r. N9 1300 «D6 yTeep®OeHAN NEPEYHA BHOOE
oOBEKTOR, PAIMELEHNE KOTOPSIX MOMET GCYLECTENATECA HA ISMARAX MK JEMENEHBEIX YHACTEAX, HAX0OALMECA
B FOCYNAPCTEEHHON MM MyHWUMNANBHOR COBCTBEHHOCTI, 623 NPeqOCTABNEHNA JEMENBHEY YHACTHOE 1
YETAHORNEHHA CEPBATYTORS

DepepansHBR 2ak0H 0T 21 vona 2014 . N2 219-03 <0 sHecernn naneHeHnn B DenepancHbin 3akoH <06
CHPAHE OKPY=ANWER Cpegbl: M OTHeNbHBE JAKOHOOATENBHBIE aKTe Poccvicron Degepaymas

DepepansHWA 2akoH oT 29 gexabps 2014 r. N458 «0 sHecermn nameHeHnn 8 03 «06 otxogax nponssogcraa

W NOTpeBneHnA, OTHeNbHBIE 3AKOHOJATEAbHBIE aKThl PO W ADMIHAHMK YTDATHBLLMMIA CAMY OT4EMbHBX
JAKOHOOATENEHEX AKTOB (NONQEEHWA JAKoHOgaTeNsHEE akToa) PO

Nocranosnedwe Npasutenscrea PO ot 23.01 2015 roga NY 47 20 BHECEHUW MIMEHEHWA B HEKOTODE SKTH
MNpasutenscTea PO No BoNpocasm CTHMyNMPOEAHKA MCNONb30BAHMA BOA0OHOBNABMBIX HETOHHWKOR IHEDTHN Ha
POIHHYHBL PEHKAX INeKTOMHECKDA IHEpran:

Pacnopsxenne MNpasutenscrea PO ot 11 Hoabps 2013 r. N92084-p

NcTouHuK: http://www.reenfor.org
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There are not Companies with a full cycle of production of biogas
equipment in Russia. Orders are implemented some of
engineering companies working with equipment of European
manufacturers:

5MOFA33HEPFOCTPOM

KManOUJOX

- Corporation «BioGazEnergoStroy» e B r [fo:
nergo

- O00 «AltEnergo»

- Company group

Biogas and «LANDCO/AgroBioTech»
- OO0 «R-Energo»

- OAO «BioEnergo» P;3|P'|EP|-0P

B?ogas Energy

SSFArpobnoTex




What is required for the introduction of biogas reactors in the Russian

Federation?
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1. Station on Mosvodokanal, based on
Kuryanovo treatment plant (WTE

Group);
2. Plant in Kaluga region ("BioGazEnergo

Stroy");
3. Station "Luchky" ( "Altenergo"),

Belgorod

Belgorod region is
The leader in the
production of
biogas in Russia




n Unfortunately, at the present time in Russia biological mass
S predominantly seen as a source of losses: losses from

‘&'@ ’ agribusiness waste are assessed annually in 450 billion rubles.

According to statistics, the volume of agricultural wastes

are about 770 million tons per year in Russia. It allows to

get about 66 billion cubic meters of biogas, or more than
100 billion kilowatt-hours of electricity.

Russia has a very low rate for the
use of fertilizers - an average of
50 kg / ha, while this figure in
Western countries are about 500
kg / ha.




Traditional biogas technologies do not solve the waste problem

Conclusions:

1. The lack of state support

2. The lack of reduced electricity tariffs
3. The lack of domestic production of
biogas plants and components

4. Lack of trained personnel

5. Lack of laws




* The system of education in college in the field
of renewable energy currently absent in Russia.
Higher education in this field gives about 12-15
Universities.

 The quality of Russian specialists in the field
of renewable energy and bioenergy does
not currently meet the required
international standards.

* Solving the problem of education in the field
of bioenergy should begin with the creation of
the material-technical base for staff training.




| There are background of biogas technology in the Nizhny

1. Seven northern areas of the region do not have gas.

2. The region have peat deposits in the amount of 500 mil. tons.
3. Subprogram "Development reclamation of agricultural land in
the Nizhny Novgorod region in 2016-2020 years. “

Agro-industrial complex of the Nizhny Novgorod region is
represented by 562 agricultural enterprises, 2555 peasant
farms and individual entrepreneurs.

Nizhny Novgorod region is a leader in many aspects of
agricultural production among the regions as Volga region
(hereinafter - VR) and the Russian Federation:

M eggs m milk
® livestock and poultry ® number of cattle
B number of cows M poultry population

™ number of pigs

50

Volga region Russia



Laboratory of resource-saving
biotechnologies
recycling
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wastewater
treatment

N .

e
g

Gas chromatograph GC-2010 (Shimadzu, Japan)




Anaerobic
digestion

Solid waste fermentation in anaerobic digester

/'v )‘\ P ‘,; kot ¥

Anaerobic fermentation
equipment for batch test
(Ritter, Germany)

Automatic laboratory research complex for studying
processes of fermentation of organic waste under
anaerobic conditions to produce biogas






Mushrooms




Biotesting




DEVELOPMENT OF RESOURCE-SAVING WATER USE TECHNOLOGY FOR
" ENTERPRISES OF THE PULP AND PAPER INDUSTRY

Recycling water Recycling water
™ T Fresh water
Feed of
the reagents ~
Hydropulper b ] water |
Buffer ?Ygg%'es Vibrating e processing
‘Leading tank €Yy sifter Mixer
~of the

waste paper

Pulsating
mill Recycling — Wastewater in .
water the sewage system
Drum

Solid waste thickener Waste of the
J fine cellulose

Solid waste

V17 | g
L *!—"ﬁ@f*\%o&

" Principal figure of the technological Concentration, mg/|

process paper from waste paper 330101150400

11,1+13,3

0,3+0,79
6,04+6,92
30-35



Laboratory installation for biological wastewater treatment

1 - tank of feed water; 2 - tank of acid fermentation; 3 - feed pump for the acid fermentation
tank; 4 - feed pump for anaerobic treatment apparatus; 5- apparatus with the suspended bed of
activated sludge; 6 - heat exchanger; 7,8 - recirculation pumps of various capacities; 9,10 -
hydrolocks; 11 - gas flow detector; 12,13 - flowmeters; 14 - container; 15 - feed pump for
membrane bioreactor; 16 - membrane bioreactor; 17, 21, 22 - solenoid valves; 18 -tee-bend for
air collection; 19 - pump with reverse; 20 - tank of purified water; 23 - compressor; 24 -
controller Compact Field Point; 25 - PC




Purlflcatlon wastewater in terms of COD in AMBR
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The average composition of wastewater after two-step technology
of purification

COD, mg/l
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Elemental composition of wastes
(Elemental analyzer Elementar Vario EL cube (Abacus)

Type of waste N, % C,% S, % H, %
Pulp and paper industry’s waste 0 42 0,18 5,88
Blood 11,22 40,98 8,09 0,58
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.". Nizhny Novgorod State University

of Architecture and Civil Engineering

Lobachevsky Nizhny Novgorod
State University
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Dynamics of biogas emission during

the experiment
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Content of methane in biogas
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f -~ Reducing the cellulose content in the process of fermentation \ / X /
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Suggested complex resource-saving technology of water use
of a pulp and paper mill

Biogas
Recycled water for a paper machine | | e s
l Recycled water
; Anaerobic Reverse
Drum thickener plant MBR 0SMOSIS

Paper production
from waste paper

L

Concentrate

Exess activated sludge

Exess activated sludge

Waste

Biogas Cogeneration
preparation  plant

» Calorific and
electrical energy

>

Anaerobic
digestion
plant

Preparation

of cellulose-containing waste

to the digestion

‘ Nizhny Novgorod State University
‘ of Architecture and Civil Engineering
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Lobachevsky Nizhny Novgorod
State University



\\ 7¢ WASTE POULTRY

Chicken fat

chicken
feather

Manure ’ ’
chickens Waste
' . water

® %

Shell
eggs

"Management Company" Russian field ","
comprises four companies: JSC "Poultry factory"
Pavlovskaya "", LLC "Diveevo", LLC "Agrofirma"
Pavlovskaya "" (feed factory) and JSC "Poultry"

Yasenetsky "" (production hatching eggs).

There are 12 poultry farms in Nizhny Novgorod
region, including two meat area JSC "Poultry
factory" Pavlovskaya " and JSC "Poultry factory
"Lindovskaya". The production of eggs are priority
for other poultry farms . There are about 6 million
chickens in Nizhny Novgorod region.


http://www.multitran.ru/c/m.exe?t=1533357_1_2&s1=%EF%EE%EC%B8%F2
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http://www.multitran.ru/c/m.exe?t=1533357_1_2&s1=%EF%EE%EC%B8%F2
http://www.multitran.ru/c/m.exe?t=4008425_1_2&s1=%EA%EE%EC%EF%EE%F1%F2%E8%F0%EE%E2%E0%ED%E8%E5

Conclusion

An integrated approach to the problem of disposal and recycling of liquid and solid wastes different
enterprises using biotechnology will contribute to solving problems of resource, energy efficiency and

ecological safety of production processes.
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