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®liﬂl|'||||M Ejection technologies : General Info

Ejecting is a propulsion of low-
energy flow of gas or liquid by means
of media pumping down, which is
driven by the other higher-speed
working flow. Flow moving under a
head creates negative pressure and
is referred to as ejecting (active)
flow, and the driven flow is ejected
(passive) flow. As a result of mixing,
the passive flow obtains the energy
of the active flow, it is followed by
equalizing pressure, flows’ velocities
and temperature.
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C‘QGMPIIIIM Connecting gas jet pump to the process service lines

»Gas jet pump can be
mounted both indoors and
outdoors taking into account
an easy approach for
maintenance.

»Gas jet pump doesn't
require  the  autonomous
protective measures against
weather effects and
electromagnetic fields.
>eeding lines of gas jet
pump are equipped with the
measuring and control valves
at the high-pressure and low-
pressure gas inlets and
mixture outlet lines.
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CQGAZPIIIIM Gas dynamic behaviour of gas jet pump

Pmix is a pressure of gas mixture at the gas

Pmix/Ppassive e===Pactive/Ppassive=2.5 ,
P Pact o jet pump outlet;
1.75 e Pactive/Ppassive=2.0 R ,
v . . Ppassive is a pressure of passive (low-
== DPactive/Ppassive=1.5 . .
, _ pressure) gas flow at gas jet pump inlet;
e Pactive/Ppassive=1.25 . . .
Pactive is a pressure of active (high-pressure)

15 - \@/ gas flow at gas jet pump inlet;

Coefficient of ejection is a ratio of volume
S/ ", Lockup zone of flow rate (bulk flow) of passive gas flow to
gas jet pump volume flow rate (bulk flow) of active gas flow
4 in gas jet pump.
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C‘QGMPH“M Basis of calculation of gas flow in gas jet pump

> Engineering algebraic model for bulk
parametric analysis

2

> Imperfect (real) gas equation R [Tlp ap

1-bp TY?(1+bp)

o(ru) N o(rF) N 0(rG) — 4 0(rQ) N 0(rR)
ot or 0z or 0z

> Nonstationary axiosymmetrical Navier-
Stokes equations

> Account of gas flow in gas jet pump

interaction with the gas flows in the © O —
adjacent equipment (pressure blower, . 5% é 1
reservoir bed, junction line) 4 2 E

1 - cavern; 2 — node; 3 - trunk gas pipeline; 4 — compressor; 5 — ejector
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The use of ejection technologies in UGS system is
C'@m cond|t|onal on the foIIowmg

L ——

b0 ,,. ) m mgauon of negatlve impact on
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GHINIPIIM Gas ejector are used in UGS system with the

following purpose:

»Reducing energy consumption and hazardous emissions in joint operation of
gas pumping units and gas jet pumps in the initial stage of gas injection;

»Capacity control of gas injection in the initial stage when the uncontrollable
electrical gas pumping units are working in compressor department of UGS
station:

»Deloading the loop of gas pumping units and gas pipeline system:;

»Enhanced gas recovery from the storage in presence of high-pressure gas
sources;

»Increase in performance of individual low-pressure wells by reducing the
backpressure;

»Gas withdrawal from man-made deposits;

»Recovery of products of gas combustion in the boiler stacks, igneous vaporizers,
etc.
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®IA3IIPIIM Process scheme of simultaneous gas compression
GEII[[IIIIE

and ejection during injection to the storage

1-BcacbiBaromiuii KOJIIEKTOp
KOMITPECCOPHOTIO 11€Xa

2 2 2 2 2-TTIA
1 3 3-BbIkuTHO KOJITIEKTOP
“/ KOMITPECCOPHOTO IeXa

4-bnok 2KEKTOpOB

5-Kosexkrop nonaun
CMEIIaHHOTO [IOTOKA ra3a

6-KomnexTop nogauu
PKEKTUPYEMOT0 MTOTOKA Ta3a
Ha OJIOK PKEKTOPOB

7-HaruerarenpHbIA
ra3onpoBo/ ra30XpPaHMIINILA

8-Otcekaronuii kpan
BBIKUIHOTO KOJIJICKTOpa
KOMITPECCOPHOTO IIeXa

9,10,11-3anopHast apmarypa
AJId CTpaBJIMBaHUA ra3a €
0JI0Ka MKEKTOPOB
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®m3IIPIIM Introduction of energy efficient injection technology at

(EENI¥E | Peschano-Umetskoye UGS

The implementation of the technology at the Peschano-Umetskoye UGS increased the daily
injection rate by 27,3% and reduced specific electric power consumption by 11%.

=?=;-;;ﬂ;1f§5i 1 Inlet of gas being ejected

1 - case; 2 — diffuser; 4 — nose piece;
5, 6 - sealing ring (fluoroplastic);
3, 7 —bolt; 8 — mixing chamber;
i . 9,18 —sealing ring (metal); 11 - end
Inlet of gas being ejected plug;
12, 13, 21 - screw nut; 14, 17 - lock pin

Gas ejector design was developed and patented in VNIIGAZ. Electors were
manufactured at Voronezh Mechanical Plant.
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®m3IIPIIM Introduction of energy efficient injection technology at

(EENI¥E | Peschano-Umetskoye UGS

Technology allows to increase the compressor gas injection rate above the total power
of gas pumping units

Injections rate {compressor+ejector)
Injections rate {compressor)

Wellhead pressure, bar

====YYWellhead pressure

Injection rate, min.m3/day

_ Ejection technologies for UGS



®m3IIPIIM Introduction of energy efficient injection technology at

(EENI¥E | Peschano-Umetskoye UGS

Technology allows to Regulate the injection rate
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C@rnallpnm Introduction of technology erbundnelz
(EENIEE | gt Bernburg UGS

Introduction was done under scientific and technical cooperation
program between JSC Gazprom and Verbundnetz Gas AG

Process scheme of simultaneous gas compression and
ejection during injection to the storage

Calculation of gas dynamic interaction of gas pumping
units, ejector unit and branched system of field pipelines

Engineering and technical design of the ejector unit
integration into existing surface UGS facilities

Development of the technical documentation and
manufacture of the ejector unit
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GAZPROM

Approval of design documentation
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Gas AG

Mitglied von
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ZERTIFIKAT

(Konformitdtshescheinigung)

Certificate of conformity

EG-Einzelpriifung (Modul B) nach Richtlinie 97/23/EG
EC unit verification (Wodule G) according fo Directive 97/23EC

Indusine Service

Zertifikat-Nr.: Z-1S-DD1-HBR-10-11-10726176-131
Certiffcato No:

Slegfried Kempe GmbH

Apparate- und Maschinenbau

Stelnhildenstr, 5.9

D-74193 Schwalgern

Mame und Anschrift

des Herstellers:
Warme and pastal addvess of manuiaciirer:

Hiermit wird bescheinigt, dass die Ergebnisse der an dem unten genannten Druek-
gerat ufungen die gon der Ri 97I23(EG erfiil-
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Kennzeichen gakennzeichnet:

We hacawiilh corlfy thaf the rezultz of the sxaminsfions of the pressure equipment mee! the requiremants of
e Dirsclive 97/2YEC. The prassurs equipment caries cur idenliication riumber fo the CE-mark ss Muzlaled.

(€ 0036

Prilfbericht Nr.; P-13-0D1-HBR-10-11-10726176-131
Test iepait Now:
Geltungsheraich: Behalter F.Nr. 8583

of exemialian: Gasajoktor mit Diffusor
Fertigungsatitta; Fa. Kempe, Schwaigern
Manufacturing piani:

Heilbronn, 25.11.2010
(Ort, Daturm)
(Fiace, date)

TOV 80D Industrie Servica GmbH
TOV-Zertifizierungsstelle
fiir Drugkgerate

Bitta beachten Sie die Himweise auf der Zurciten Sede.
Plaase nale the remarks an the second page

la, Kennnummer 0036
il Body, Mo, 0036

TOV 500 Industrie Service GmbH Ted: {07131) 1576-27 Miiglied der

Niaeriassung Sutgarn Fa: (07131) 1578.56 PR S
Autanstalie Helbromn wn lugv-sUed.de SRR
Selrsimsse 153 (CEOC)
D-74076 Halloronn

CHORGANEWES DE CONTROLE
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@ | , lerbundnelz
GGAZP"“M Ejector assembling Cas AC
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CQIEMPIIIIM

Types of work:

>Assessment of gas jet pumping units feasibility
for various technological processes

>Prediction of gas-dynamic behaviour of gas jet
pumping units

>Scientific and engineering support of design

Gazprom VNIIGAZ LLC has a long-term documentation development and manufacturing of
experience in development and gas jet pumping units

adaptation of gas jet pumping units in the >Pilot testing of gas jet pumping units

context of various technological

processes
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